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Mr.  A.  W.  Harris  Las  resigned  the  directorship  of  this  Office  to  assume 
the  presidency  of  the  Maine  State  college.  Mr.  A.  0.  True,  formerly 
assistant  director,  has  been  appointed  to  succeed  him.  The  editorial 
force  has  been  reorganized  in  the  direction  of  greater  specialization  of 
work.  Arrangements  have  been  made  to  give  more  attention  to  the 
bibliography  of  agricultural  science.  In  the  present  volume  of  the 
Eecord,  as  heretofore,  the  aim  will  be  to  present,  in  brief,  the  chief  fea- 
tures of  progress  in  agriculture  investigation  at  home  and  abroad. 

The  investigations  on  food  stuffs  thus  far  made  by  the  stations  in  this 
country  have  related  almost  exclusively  to  the  improvement  of  the 
quality  and  quantity  of  these  agricultural  products,  and  to  their  use 
for  feeding  the  domestic  animals.  It  is  very  desirable  that  parallel 
researches  should  be  conducted  with  reference  to  the  best  ways  of 
utilizing  these  products  for  the  food  of  man.  There  is,  moreover, 
great  necessity  for  additional  studies  with  a view  to  improving  the 
methods  of  inquiry,  and  to  adapting  scientific  information  to  prac- 
tical ends.  Additional  interest  in  this  subject  has  recently  been 
excited  by  an  article  by  Hon.  Edward  Atkinson,  of  Massachusetts, 
entitled,  u Suggestions  for  the  Establishment  of  Food  Laboratories  in 
Connection  with  'the  Agricultural  Exxieriment  Stations,”  which  was 
published  as  Bulletin  No.  17  of  this  Office.  In  view  of  the  importance 
of  the  subject  and  the  urgent  need  for  addditional  information  before 
further  original  investigations  are  undertaken  by  the  stations,  this 
Office  has  been  authorized  to  juepare  a treatise  on  the  methods  of  food 
investigation,  with  a resume  of  the  results  already  attained  and  a 
bibliography  of  the  subject.  This  work  will  be  in  charge  of  Prof.  W. 
O.  Atwater,  who  has  already  done  a large  amount  of  work  on  foods. 
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No  matter  relating  to  the  improvement  of  the  conditions  of  farming 
has  attracted  greater  attention  within  the  past  few  months  than  the 
question  how  to  secure  good  country  roads.  Active  work  in  promoting 
the  agitation  of  this  problem  has  been  done  by  the  National  League 
for  Good  Boads.  The  proceedings  of  the  convention  of  this  organ iza 
tion,  held  in  Washington,  D.  0.,  in  January,  1893,  were  published  as 
Bulletin  No.  16  of  this  Office.  An  appropriation  made  by  Congress  to 
enable  the  Secretary  of  Agriculture  to  aid  in  the  diffusion  of  informa- 
tion on  the  best  methods  of  road-making  is  available  during  the  present 
fiscal  year.  General  Boy  Stone,  formerly  vice-president  and  acting 
secretary  of  the  National  League  for  Good  Boads,  has  been  put  in 
charge  of  this  work. 

The  Belgian  Government  has  taken  steps  to  secure  a series  of  reliable 
works  on  agriculture  and  closely  allied  subjects,  which  shall  present 
these  subjects  in  the  light  of  the  most  repent  discoveries  of  science.  A 
decree  of  the  King  of  Belgium  recently  published  * looks  to  the  crea- 
tion of  a national  library  of  agriculture.  This  library  is  to  consist  of 
twenty-two  works,  covering  most  of  the  subjects  of  importance  to  the 
Belgian  farmer.  Prizes,  ranging  from  750  to  1,500  francs,  are  offered 
for  these  several  works. 

The  following  is  a catalogue  of  the  subjects  to  be  treated:  (1)  The 

practical  theories  of  meteorology  and  agricultural  climatology;  (2)  prac- 
tical theories  of  agriculture,  with  special  reference  to  the  soil;  (3)  the 
anatomy  and  physiology  of  plants  as  related  to  practical  agriculture; 
(4)  cultivation;  (5)  manures;  (6)  special  crops;  (7)  arboriculture,  and 
the  care  of  lowlands  and  swamps;  (8)  fungus  diseases  of  cultivated 
plants;  (9)  anatomy  and  physiology  of  domestic  animals  from  a prac- 
tical standpoint;  (10)  the  principles  of  the  rational  feeding  of  domestic 
animals;  (11)  breeding,  choice,  and  selection  of  domestic  animals;  (12) 
hygiene  of  domestic  animals,  with  the  elementary  principles  of  veter- 
inary medicine,  and  sanitary  police;  (13)  dairying;  (14)  insects  injuri- 
ous and  useful  to  agriculture;  (15)  the  small  industries  of  the  farm — 
poultry  raising,  apiculture,  etc. ; (16)  agricultural  industries — brewing, 
distilling,  manufacture  of  sugar  and  vinegar;  (17)  theories  of  rural 
economy;  (18)  commerce  and  agriculture;  (19)  household  economy  on 
the  farm;  and  (20)  agricultural  memorandum  book,  with  condensed 
information  on  a multitude  of  subjects  of  interest  to  the  farmer.  The 
works  on  each  of  these  subjects  are  to  be  limited  to  150  pages. 

Two  larger  works  will  be  (1)  an  elementary  and  practical  treatise  on 
mathematics  as  used  in  agriculture,  and  (2)  a manual  of  proximate  and 
mineral  analyses  of  plants.  These  may  contain  from  200  to  300  pages 
each. 
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INVESTIGATIONS  AT  THE  GRIGNON  AGRICULTURAL  EXPERI- 
MENT STATION. 

Emile  Demoussy. 

The  experiment  station  connected  with  the  Agricultural  School  at 
Grignou  is  in  the  department  of  Seine-et-Oise,  one  hour  distant  from 
Paris  by  rail.  It  was  organized  in  1875  by  P.  P.  Deherain,  who  has 
been  the  director  since  that  time.  The  income  from  the  Ministry  of  Agri- 
culture is  5,500  francs  per  year. 

The  experiment  field  has  an  area  of  about  1 hectare  (about  2£  acres). 
It  is  divided  into  100  plats  of  1 are  (10  meters  square),  separated  from 
one  another  by  strips  50  centimeters  wide. 

In  one  part  of  the  field  is  a small  building  in  which  are  kept  a 
weighing  apparatus,  implements  for  cultivating  the  land,  samples  of  soils 
and  seeds,  and  diagrams  showing  the  crops  obtained  on  the  field. 

Besides  the  experimental  plats,  there  are  66  pots  for  the  study  of 
drainage  waters  from  soils  bearing  no  plants,  and  20  vegetation  boxes 
for  the  study  of  drainage  waters  from  cultivated  soils.  These  pots  and 
boxes  are  described  more  in  detail  later  on. 

It  was  proposed  at  the  outset  that  the  investigations  should  bear 
not  only  on  general  subjects,  such  as  the  determination  of  the  relative 
value  of  fertilizers,  varieties  of  seeds,  etc.,  but  also  on  more  scientific 
subjects,  especially  the  causes  of  exhaustion  of  arable  land  when 
cultivated  continuously  without  manure. 

.Reports  of  these  experiments  are  published  regularly  in  Annates 
Agronomiques.  As  those  referring  to  the  influence  of  different  fertilizers 
on  different  crops,  the  influence  of  the  variety,  etc.,  apply  especially  to 
France,  and  more  particularly  to  Northern  France,  the  present  article 
will  be  confined  to  those  experiments  which  are  of  interest  to  every 
country. 

EXHAUSTION  OF  ARABLE  LAND  BY  CONTINUOUS  CULTURE  WI1HOUT 

MANURE. 

When  the  experiment  field  was  first  laid  out  it  was  thought  advisable 
to  repeat  some  of  the  experiments  of  Lawes  and  Gilbert.  Therefore  a 
few  plats  were  chosen  for  continuous  culture  without  manure.  It  is 
well  known  that  under  these  conditions  the  yields  decrease  from  year 
to  year,  but  no  satisfactory  explanation  of  this  fact  has  yet  been  given. 

Why  does  the  soil  become  exhausted?  Can  we,  without  applying 
manure,  prevent,  totally  or  partially,  this  exhaustion  ? What  are  the 
exact  parts  played  by  manures  in  maintaining  the  fertility  of  the  soil  ? 

If  the  experiments  at  Grignon  have  not  fully  answered  these  ques- 

3 


4 


EXPERIMENT  STATION  RECORD. 


tions?they  have  thrown  some  light  on  the  subject  and  helped  to  show 
in  what  direction  work  may  be  continued  with  chances  of  success. 

The  experiment  plats  were  laid  out  in  1875  in  a lucern  field.  The  soil 
was  at  that  time  in  excellent  condition  and  bore  good  crops.  At  first 
the  crops  on  the  unmanured  plats  were  as  good  as  those  on  the  manured 
ones,  but  they  gradually  began  to  fail,  as  can  be  seen  in  the  following 
table  in  which  the  yield  of  a crop  on  a constantly  unmanured  plat  is 
compared  from  year  to  year  with  that  on  a constantly  manured  plat: 


Yields  on  manured  and  unmanured  plats  compared. 


Year. 

Kind  of  crop. 

Plat  21,  constantly 
unmanured. 

Plat  37, 
constant- 
ly unma- 
nured. 

Plat  53. 
constant- 
ly un  ma- 
nured. 

Average  yield  on 
constantly  ma- 
nured plat. 

1875.... 

Kg. 

Kg. 

350  hectoliters. 

6,  950  kilos. 

293  hectoliters. 
55,900  kilos. 

7,  800  kilos. 

283  hectoliters. 

\ Oats  (grain) 

6,  950 

( Potatoes  (tubers)  

230  hectoliters 

1876.... 

< Fodder  corn  ("Teen) 

59,  500 

t Oats  (grain) 

7,  025 

( Potatoes  (tubers) 

255  hectoliters 

1877.... 

^ Fodder  corn  (green) 

54,  000 

70,  500  kilos. 

5,  390  kilos. 

230  hectoliters. 

t Oats  (grain) 

4,150 

( Potatoes  (tubers) 

227  hectoliters 

1878.... 

< Fodder  corn  (green) 

61, 000 

70,  000  kilos. 
8,  844  kilos. 

t Oats  (grain) 

7,965 

( Potatoes  (tubers) 

224  hectoliters 

246  hectoliters. 

1879.... 

< Fodder  corn  (green) 

22,  000 

77,  000  kilos. 
6,657  kilos. 
7,  130  kilos. 
70,  000  kilos. 

6. 000  kilos. 
5, 450  kilos. 

79. 000  kilos. 
4,  200  kilos. 
7,  500  kilos. 

( Oats  (grain) 

4,900 

( Wheat  (grain! 

6,  225  kilos ..... 

1880.... 

< Fodder  corn  (green) 

38,  400 

C Oats  (grain) 

5,  750 

( Wheat  (grain) 

3, 690  kilos 

1881.... 

< Fodder  corn  (green) ........ 

58, 000 

C Oats  (grain) 

3,  440 

( Wheat  t grain) 

6,  500  kilos 

1882.... 

< Fodder  corn  (green) 

48, 000 

67,  000  kilos. 
4,  890  kilos. 
4,270  kilos. 

( Oats  (grain) 

3, 850 

( Wheat  (grain) 

3, 070  kilos 

1883.... 

< Oats  (grain) 

6,  350 

9,  320  kilos. 

t Fodder  corn  (green) 

64.  000 

88,  000  kilos. 

9,  360  kilos. 
8,  900  kilos. 
40,  000  kilos. 
44,  000  kilos. 
28, 100  kilos. 
60,  400  kilos. 

10,  470  kiios. 

1884 

Sugar  beets 

4,775 

1886 

Oats  foraiiil 

6,  4L0 

1887.... 

( 

i Sugar  beets  (roots) 

13,  900 

< 

» Sugar  beets 

10, 100 

f Scarlet  clover 

16,400  kilos 

| Corn  afterwards 

54,700  kilos 

1888.... 

< 

1 Oats  (grain) 

8,  910 

[ Oats 

5,  780 

9,  830  kilos. 
9,  590  kilos. 
87, 200  kilos. 

1889.... 

"W heat  ( orai nk. 

3,  550  kiios 

1890. . . . 

Sugar  beets  (roots) 

17,  300  kilos 

The  decrease  in  the  yields  is  most  striking  for  the  crops  of  beets,  fod- 
der corn,  and  clover.  For  instance,  in  1887  the  crop  of  sugar  beets  on 
plat  37,  constantly  unmanured,  weighed  13,900  kg.  per  hectare;  on 
plat  53,  also  without  manure  since  1875,  10,100  kg.;  while  regularly 
manured  plats  bore  40,000  kg.  In  1889,  on  a plat  unmanured  since 
1875,  the  crop  of  scarlet  clover,  when  freshly  cut,  weighed  3,600  kg., 
while  the  average  crop  on  regularly  manured  plats  was  15,000  kg.  per 
hectare.  In  this  same  year  the  yield  of  red  clover  on  a regularly  ma- 
nured plat  was  8,800  kg.  of  hay;  the  constantly  unmanured  plats  bore, 
one  3,200  kg.,  another  2,600  kg.  We  see  also  in  the  table  that  the  corn 
crop  begins  to  fail  on  plat  37,  even  in  the  first  years  of  its  culture.  The 
soil  that  had  received  no  manure  since  1875  thus  showed  itself  unable 
to  yield  good  crops  of  clover  or  beets  in  1887.  To  what  causes  can  we 
assign  this  fact? 
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Although  Liebig’s  theory  of  complete  restitution  is  now  wholly  aban- 
doned, yet  we  know  that  each  crop  removes  from  the  soil  a large  amount 
of  plant  food.  Has  the  soil  lost  elements  necessary  to  plant  life? 

Starting  with  these  ideas,  investigations  were  made  on  the  amounts 
of  nitrogen,  humus,  and  phosphoric  acid  lost  from  the  soil. 

LOSSES  AND  GAINS  OF  NITROGEN  IN  THE  SOIL. 

On  the  soil  of  Grignon  the  manures  which  prove  most  effective  are 
those  which  contain  nitrogen,  particularly  barnyard  manure.  It  may 
be  that  the  soil  has  lost  much  nitrogen,  and  the  study  of  the  pro- 
portion of  nitrogen  in  the  soil  will  lead  us  to  an  explanation  of  the  ex- 
haustion of  the  soil. 

For  years  it  has  been  known  that  growing  leguminous  plants  im- 
proves the  land  so  that  it  can  afterwards  bear  good  crops  of  wheat  or 
beets,  etc.  We  know  to-day  why  it  is  so,  but  the  facts  were  far  from 
being  so  plain  in  1875,  and  the  reasons  were  still  to  be  ascertained. 

Losses  and  gains  of  nitrogen  in  unmanured  soils  in  the  field. — The 
field  in  which  the  experiment  plats  were  laid  out  in  1875  was  in  good 
condition  and  bore  good  crops.  It  is  in  a valley  near  a small  stream. 
The  soil  is  clayey,  siliceous,  calcareous,  and  very  permeable,  and  nitri- 
fies with  great  facility,  as  a result  of  the  last  two  properties.  The 
subsoil  is  of  white  chalk  and  very  permeable.  Between  the  arable  soil 
and  the  subsoil,  however,  there  is  a layer  of  earth  whose  composition  is 
slightly  different  from  that  of  the  cultivated  soil.  The  following  are 
the  results  of  analyses  made  in  1891 : 


Analysis  of  Grignon  soil  ( manured ) in  1891. 


Soil. 

Subsoil. 

Total  nitrogen i _ 

Grams  per  kg. 
2. 05 

Grams  per  kg. 
1. 22 

Total  phosphoric  acid 

1. 14 

0. 88 

Phosphoric  acid  soluble  in  acetic  acid 

0.  05 

0.  03 

Calcium  carbonate 

5.  32 

1.24 

Each  year  from  three  to  six  different  crops  are  grown  in  the  field; 
a large  number  of  plats  thus  bear  the  same  crop,  so  that  the  influence 
of  manures  may  be  seen.  An  idea  of  the  nature  of  the  crops  may  be 
had  by  a glance  at  the  tables.  At  first  the  same  crops  were  grown  year 
after  year  on  the  same  plats,  but  afterwards  for  most  of  the  plats  an 
irregular  rotation  system  was  adopted.  On  plats  in  good  condition, 
regularly  manured,  the  yields  are  generally  very  good. 

When  the  crop  has  been  removed  and  weighed  an  average  sample  is 
taken  for  analysis.  The  principal  determinations  made  are  dry  matter 
and  nitrogen  for  each  kind  of  crop,  starch  for  every  crop  of  potatoes, 
and  sugar  for  every  crop  of  beets.  Sometimes  complete  analyses  of  a 
plant  are  made  when  the  object  in  view  is  the  study  of  its  development. 

Different  determinations  are  also  made  in  the  soil.  For  the  present 
only  the  determination  of  nitrogen  in  the  soil  and  in  the  crop  will  be 
discussed. 
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Until  about  1887  the  method  used  for  this  purpose  was  the  soda-lime 
method,  but  now  only  the  Kjeldalil  method  is  employed,  as  being  much 
easier  and  giving  as  accurate  results  for  this  kind  of  analyses. 

Determinations  of  nitrogen  were  made  in  the  soil  of  unmanured 
plats  from  time  to  time — at  the  beginning  in  1875,  afterwards  in  1878, 
1881,  and  1889.  The  following  tables  give  the  results  of  these  investi- 
gations on  four  plats : 

Plats  5,  21,  and  37,  unmanured  since  1875. 

Plat  4 received  80,000  kg.  of  farmyard  manure  per  year  in  1875, 
1876,  and  1877 ; unmanured  since  1877. 

Gain  or  loss  of  nitrogen  in  soils  bearing  different  crops. 


No.  of 
plat. 

Tear. 

Kind  of  crop. 

Nitrogen 
per  hg. 
of  soil. 

Nitrogen  pe 

In  soil  to  depth  of 
32  centimeters. 

ir  hectare. 

Kemoved 
in  crop. 

Total 
gain  (+) 
or 

loss(— ). 

After 
removal 
of  crop. 

Gained  (+) 
or  lost  (— ) 
by  the  soil. 

Grams. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

1874 

2.  04 

7,  854 

1875 

1876 

1877 

do 

1878 

1.46 

5, 621 

1875-1878 

—2,233 

400 

-1, 833 

1879 

Sainfoin 

106 

1880 

» o o c » O do  .................. 

158 

1881 

do ........ 

1.  50 

5,  775 

87 

No  5.. 

1879-1881 

+ 154 

351 

+ 505 

1882 

Sainfoin 

81 

1883 

......  do 

166 

1884 

Grass  * 

23 

1885 

do 

1.65 

6, 352 

74 

1882-1885 

+ 577 

344 

-1-  921 

1886 

Grass 

97 

1887 

do 

58 

1888 

do 

1. 81 

6,  968 

58 

1886-1888 

+ 616 

213 

+ 829 

1874 

Lucern 

2.04 

7,  854 

1875 

Potatoes 

1876 

.do. 

1877 

do 

1.74 

6,  699 

f 

1875-1877 

—1,155 

198 

- 957 

1878 

Potatoes 

69.  0 

1879 

do 

68.  0 

1880 

Wheat 

72.3 

1881 

......  do. . 

1. 69 

6, 506 

45. 1 

No.  21.. 

1878-1881 

— 193 

254.4 

+ 61.4 

1882 

Wheat 

69.6 

1883 

......do 

34.8 

1884 

Fodder  corn 

99.0 

1885 

Wheat 

67.3 

1886 

Siifrar  beets  

50.  2 

1887 

Oats 

63.  9 

1888 

' Clover  t and  corn 

1.  50 

5,  775 

76.0 

1882-1888 

— 731 

460.8 

- 270.2 

1889 

Wheat 

1.52 

5, 852 

65.  3 

1888, 1889 

+ 77 

65.3 

+ 138. 3 

* Principally  Italian  rye  grass  (Lolium  italicum). 

* Scarlet  clover,  followed  immediately  by  corn  for  fodder 
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Gain  or  loss  of  nitrogen  in  soils  hearing  different  crops — Continued. 


No.  of 
plat. 

Year. 

Kind  of  crop. 

Nitrogen 
per  kilo 
of  soil. 

Nitrogen  per  hectare. 

In  soil  to  depth  of 
32  centimeters. 

(Removed 
i in  crop. 

j Total 
grain  (+) 
' or 

1 loss  (— ). 

After 
removal 
of  crop. 

Gained  (+) 
or  lost  (— ) 
by  the  soil. 

f 

No. 37..  - 

No.  4... 

1874 

Grams. 

2.04 

Kg. 

7,  854 

Kg. 

Kg. 

Kg. 

\ 

1875 

1870 

1877 

i 

I 

; 1. 67  ; C.  434 

i 

i:::::::::: 

i 1875-1877 

— 1,420 

289 

-1,131 
1 

1878 

1879 

1880 
1881 

137 

50 

86 

130 

(io ...1 

<lr> : 

.do  . 

1.45!  5,582 

| 

j 1878-1881 

— 852 

403 

— 449 

I 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

i 

1 

108.0 

56. 1 
194.6 

65.9 

67.6 

34.7 

82.2 

Sainfoin 



Wheat, 

Oats 

Sugar  beets 

Oats 

i 1.48 

5,  698 



1882-1888 

+ 116  ! 579.  1 

+ 795.1 

Clover 

. 

1889 

1.53 

5,  987 

140 

1888, 1889 

-1-  429 

Lucent 

1 

1874 

2.04 

7,854 

Sugar  beets 

1875 

1876 

1877 

1878 

1 — 

do 

Fodder  corn 

| 1.50 

5,  775 

j 

i 1875-1878 

1 

—2,  079 

550 

*— 1,  529 

Sainfoin 

1879 

1880 
1881 

147 

215 

126 

do 

do 

1.  65 

6, 352 

1879-1881 

- 

+ 577 

588 

+ 1, 165 

Sainfoin 

1882 

1883 

1884 

1885 

102 

238 

52 

85 

do 

:::::::::: 

Crass  t 

do 

1.77 

6.814 





1882-1885 

+ 462 

477 

+ 939 

Grass . 

1886 

1887 

1888 

108 

75 

72 

do 





1.98 

7,  623 

1886-1888 

1 

+ 809 

255  1 

1 

+ 1,064 

1 



* The  total  loss  of  nitrogen  is  really  much  larger,  as  during  three  succeeding  years  80,000  kg.  of 
farmyard  manure  were  applied  yearly;  this  corresponds  to  400  kg.  of  nitrogen, making  1,200  kg.  of 
the  three  years.  The  total  loss  should  be  1,200  -(-  1,529,  or  2,729  kg. 
t Lolinm  italicum. 

Let  us  first  consider  plat  5.  At  the  end  of  1874  the  soil  of  the  plat 
contained  2.04  grams  of  nitrogen  per  kg.  (the  proportion  was  the  same 
for  all  the  plats  of  the  newly  laid-out  experiment  field).  In  1878,  after 
having  borne  sugar  beets  and  corn,  the  soil  held  only  1.46  grams  of 
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nitrogen  per  kg.  Afterwards  the  amount  increased  to  1.50  grams  in 
1881  after  sainfoin,  to  1.65  in  1885  after  sainfoin  and  grass,*  and 
to  1.81  grams  in  1888  after  grass. 

Plat  37  shows  a decrease  up  to  1881 ; it  had  been  constantly  in  fod- 
der corn.  A slight  gain  was  observed  in  1888  and  1889,  after  various 
crops. 

The  amount  of  nitrogen  constantly  decreases  on  plat  21;  but  the  de- 
crease proves  to  be  less  and  less,  until  in  1889  a slight  gain  is  observed, 
there  being  1.52  grams  instead  of  1.50  as  in  1888. 

Plat  4 received  farmyard  manure  (80,000  kg.  per  hectare  yearly)  in 
1875,  1876,  and  1877,  and  has  remained  unmanured  since.  Despite  the 
nitrogen  furnished  by  the  manure,  the  proportion  of  this  element  in 
the  soil  had  fallen  to  1.5  grams  per  kg. -in  1875;  but  sainfoin  and 
afterwards  grass  being  sown,  the  amount  of  nitrogen  gradually 
increased. 

Of  course  it  was  at  first  natural  to  assume  that  these  losses  of  nitro- 
gen were  due  to  exhaustion  by  the  crop.  To  ascertain  if  such  was 
the  case  this  amount  was  calculated  from  the  weight  of  the  crop  and 
its  percentage  of  nitrogen,  and  the  total  amount  of  nitrogen  present 
in  the  soil  of  one  hectare  to  the  depth  of  32  centimeters.  These  figures 
showed  the  soil  of  one  hectare  to  weigh  3,850  French  tons,  equal  to 
3,850,000  kg.,  or  8,475,000  English  pounds.  The  tables  give  the  total 
amount  of  nitrogen  in  the  soil  after  the  crop  had  been  removed,  in 
1877,  1881,  etc.;  the  nitrogen  gained  or  lost  by  the  soil;  the  amount 
of  nitrogen  taken  up  by  the  crop  each  year,  and  the  sum  for  the  period 
intervening  between  two  analyses;  and  lastly  the  total  gain  or  loss 
that  the  soil  had  undergone. 

Consider,  for  instance,  the  case  of  plat  5.  At  the  beginning  of  1875 
the  total  amount  of  nitrogen  to  a depth  of  32  centimeters  was  3,850,000 
X2.04  grams=7,854  kg.  At  the  end  of  1878  this  amount  was  3,850,000 
X 1.46  grams=5,621  kg.  Therefore  the  soil  lost  from  1875  to  1878  a total 
amount  of  nitrogen  equal  to  2,233  kg.  During  this  period  the  crops  re- 
moved 400  kg.  of  nitrogen.  Thus  the  soil  lost  from  other  causes  1,833  kg. 
In  1881  the  soil,  containing  1.5  grams  instead  of  1.46  as  in  1878,  had 
gained  154  kg.  of  nitrogen.  The  crops  having  removed  351  kg.,  the  total 
gain  was  505  kg. 

For  this  plat  it  appears  that  the  loss  of  nitrogen  by  the  soil  was  enor- 
mous during  the  first  years  when  in  sugar  beets  and  corn,  but  after- 
wards, when  planted  in  sainfoin,  there  was  a gain  of  nitrogen.  We  know 
today  that  this  is  always  the  case  when  leguminous  plants  are  grown, 
and  we  also  understand  the  reason.  We  need  not  therefore  dwell  on 
this  fact,  but  it  is  well  to  consider  the  figures.  In  1884  the  land  was 
laid  down  in  grass,  consequently  bore  Graminece , and  it  still  continues  to 

* In  France  the  principal  Graminea  of  grass  lands  is  Italian  rye  grass  ( Lolium 
italicum). 
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gain  nitrogen.  Here  we  have  no  satisfactory  explanation  to  give.  From 
the  experiments  of  Atwater,  Hellriegel  and  Wilfarth,  Schlosing,  jr., 
and  Laurent,  we  conclude  that  the  Graminece  do  not  fix  free  nitrogen. 
How,  then,  does  the  soil  become  richer  despite  the  large  quantities  of 
nitrogen  removed  each  year  by  the  crops'?  Must  we  assign  this  gain  to 
the  Algce  of  Schlosing  and  Laurent,  or  does  the  soil  itself  gain  nitrogen  ? 
No  answer  can  be  given  at  present. 

Precisely  the  same  facts  were  observed  for  plat  4.  Plat  21  lost  nitro- 
gen up  to  1889.  In  1881,  if  the  soil  itself  lost  193  kg.  of  nitrogen,  the 
crops  removed  254;  that  is,  there  must  have  been  a gain  of  61  kg.  This 
amount,  however,  is  so  small  that  we  can  not  conclude  that  there  was 
any  marked  effect  due' to  the  wheat  crop  of  1880  and  1881. 

Plat  37  was  slightly  richer  in  1888  than  in  1881,  although  the  crops 
removed  large  amounts  of  nitrogen;  but  we  must  not  forget  that  the 
land  was  in  sainfoin  in  1884. 

Summary  of  results. — A light  soil  like  that  of  Grignon  loses  nitrogen 
when  it  bears  such  crops  as  potatoes,  beets,  and  corn.  The  loss  of  nitro- 
gen greatly  exceeds  the  amount  removed  by  the  crops. 

The  soil  gains  nitrogen  not  only  when  it  is  in  Leguminosce — sain- 
foin, or  clover — but  also  when  the  land  is  laid  down  in  grass.  We  cau 
not,  as  we  have  said,  explain  this  last  fact;  but  we  may  remark  that  the 
soil  seems  to  gain  nitrogen  only  when  it  is  not  disturbed,  without  infer- 
ring that  this  condition  is  necessary. 

Since  the  losses  of  nitrogen  are  not  due  to  the  removal  by  the  crops? 
it  is  necessary  to  inquire  further  regarding  the  causes  of  these  losses. 

LOS^  OF  NITROGEN  FROM  SOIL  BY  DRAINAGE. 

We  know  that  the  nitrogenous  matter  of  the  soil,  the  humus,  is  con- 
stantly undergoing  changes.  Under  the  influence  of  microbes,  and  in 
the  presence  of  alkaline  substances  like  calcium  carbonate,  the  humic 
matter  is  oxidized  and  transformed  into  nitrates.  (It  is  believed  that 
commonly  the  formation  of  ammonia  precedes  that  of  nitric  acid).  We 
know,  furthermore,  that  nitrates  are  not  retained  by  the  soil,  and  that 
they  are  either  absorbed  by  the  plants  or  washed  out  by  the  drainage 
water. 

Can  nitrification  be  active  enough  to  cause  the  soil  to  lose  1,500  or 
1,800  kg.  of  nitrogen  per  hectare  in  four  years?  This  amount  was 
actually  lost  by  some  of  the  plats  in  the  field  experiments  above  de- 
scribed (plats  4 and  5,  period  extending  from  1875  to  1878). 

The  study  of  nitrification  in  the  soil  of  Grignon  can  not  only  answer 
this,  but  also  throw  light  on  other  closely  related  questions. 

The  exhaustion  of  the  soil  may  be  due,  not  exclusively  to  the  loss  of 
nitrogen  by  the  soil,  but  rather  to  diminution  in  the  proportions  of 
humus,  a diminution  bearing  particularly  on  the  nitrifiable  matter.  In 
other  words,  the  humus  remaining  in  the  exhausted  soil  is  perhaps  un- 
able to  give  sufficient  amounts  of  nitric  nitrogen  to  the  plants,  i.  e., 
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does  not  nitrify  fast  enougli.  On  tlie  other  hand,  humus  retains  water 
with  great  facility,  and  its  presence  is  perhaps  useful  in  keeping  in  the 
soil  the  amount  of  water  necessary  for  the  vigorous  growth  of  plants. 
The  results  of  the  investigations  on  nitrification  will  enable  us  to  dis- 
cuss these  two  questions. 

A last  hypothesis  may  be  advanced  as  to  the  part  played  by  the 
humic  matter;  it  is  perhaps  an  essential  food  for  certain  plants.  Of 
this  we  shall  speak  in  a special  chapter. 

Experiments  on  bare  soils. — These  experiments  on  nitrification  began 
in  1887,  but  on  a very  small  scale.  Samples  of  soil  from  different  plats 
of  the  experiment  field  were  placed  in  glass  funnels  and  watered  from 
time  to  time.  The  percolating  water  was  analyzed  in  order  to  deter- 
mine the  amount  of  nitric  nitrogen  present.  -This  method  was,  of  course, 
unsatisfactory. 

In  1889  the  samples  of  soil  were  placed  in  large  earthenware  pots, 
glazed  inside  and  outside.  They  hold  about  GO  kg.  of  soil  and  their  sur- 
face corresponds  to  one  sixty-thousandth  of  a hectare.  About  seventy 
experiments  in  these  pots  are  now  in  operation. 

In  order  that  the  conditions  of  the  soil  in  these  pots  may  resemble 
as  closely  as  possible  the  conditions  of  the  soil  in  the  field,  the  pots  are 
kept  in  the  open  air  in  a ditch,  their  surface  being  level  with  that  of 
the  field.  They  are  wrapped  in  straw  and  sheltered  from  the  sun’s  rays 
by  wooden  boards  on  two  sides  and  by  embankments  on  the  other  two. 

They  are  supported  on  iron  tripods,  so  that  glass  flasks  may  be 
placed  under  them  to  receive  the  drainage  water.  To  determine  the 
relation  between  rainfall  and  drainage  a flat  dish  having  exactly  the 
same  surface  as  the  pots  is  placed  alongside  of  them  to  collect  the 
rainfall. 

A large  number  of  the  pots  are  filled  with  soil  from  the  experiment 
field,  but  from  different  plats.  Some  have  soil  from  plat  5,  in  grass, 
unmanured  since  1875;  and  some  exhausted  soil  from  plat  21  also  con- 
stantly without  manure;  others  have  soil  from  good  plats  like  17  and  37 ; 
and,  finally,  a few  pots  have  samples  of  soils  from  different  parts  of 
France.  The  soils  of  Wardrecques  and  Blaringhem  come  from  the 
Pas-de-Calais,  in  the  north  of  France.  The  Wardrecques  soil  bears 
exceedingly  good  crops  when  it  is  well  manured;  Blaringhem  is  also 
very  good,  but  needs  to  be  well  drained.  The  two  soils  of  Marmilhat 
and  Palbost  come  from  the  Limagne  of  Auvergne,  and  are  black,  rich 
in  humus,  and  very  permeable.  They  can  bear  average  crops  for  a long 
while  without  being  manured.  As  to  the  Grignon  soil,  it  is,  as  already 
stated,  very  permeable  and  bears  good  crops  when  properly  manured. 

In  some  pots  1 kg.  of  farmyard  manure  was  added  to  see  what  changes 
would  thus  be  brought  about;  others  received  the  dark  brown  liquid 
obtained  by  leaching  1 kg.  of  manure  with  warm  water,  so  that  the  soil 
thus  received  the  nitrogen  of  the  manure  without  having  its  physical 
properties  distributed  by  a bulky  material  like  straw.  This  is  what  we 
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have  called  liquid  manure  in  the  tables.  In  some  cases  this  liquid  was 
boiled  with  magnesia  to  expel  all  the  ammonia  it  contained. 

The  following  table  gives  a description  of  the  nature  and  treatment  of 
the  soils  used  in  the  experiments: 

Nature  and  treatment  of  soils  used  in  pot  expei'iments. 


2. 

Origin  of  the  soil. 

Condition  of  the  soil 
before  being  taken 
from  the  field. 

Time  when 
the  soil  was 

Treatment  of  the  soil  in  the  pots. 

c 

6 

£ 

taken  from 
the  field. 

1889. 

1890. 

1891. 

1 

2 

Grignon, plat  5... 
Grignon,  plat  17.. 
.Ho  

Grass  land,  unma- 
nured since  1875. 
Good  soil,  regularly 
manured. 

...do..  . 

March,  1891 
do 

Nothing. 

Do. 

3 

do 

Farmyard  manure. 

fling- 

oniacal  nitrogen  has 
iared. 

Farmyard  manure. 

Liquid  manure. 
Liquid  manure 
with  out  ammonia^ 
Nothing. 

Farmyard  manure. 
Nothing. 

4 

5 

Grignon,  plat  21 . . 
Grignon,  plat  37.. 
. do 

Exhausted  soil,  un- 
manured since 
1875. 

Exhausted  soil,  sim- 
ilar to  21;  unma- 
nured since  1875. 

. . . .do 

May,  1889 
April,  1891 

12  grams  of 
ammonium 
sulphate. 

Not! 
The  amm 
disappt 

6 

7 

...do  

. . . .do 

do 

g 

Wardrecques 



Good  soil,  regularly 
manured. 

do 

March,  1890 
do 

Nothing 

9 

10 

11 

12 

Blarin^hem 

do 

. . . .do 

. . .do  .... 

Marmilhat  . . 

do 

do 

...do  

....do 

. . . .do 

do 

Farmyard  manure. 
Nothing. 

13 

14 

Pal  host.  

do  

. . do 

_ _ do 

....do 

do 

do  .... 

Farmyard  manure. 

Every  time  it  rains  the  water  in  the  shallow  dish,  which  we  may 
call  the  pluviometer,  is  collected  and  measured.  A sample,  1 liter- 
at  most,  is  taken  to  the  laboratory  for  analysis.  The  only  interest- 
ing determination  is  that  of  nitric  nitrogen,  experience  having  shown 
that  drainage  waters  contain  but  little  potash,  phosphoric  acid,  and 
organic  nitrogen. 

The  results  of  experiments  extending  from  March,  1891,  to  March, 
1892,  the  third  year  of  observation,  are  given  below.  In  the  two  pre- 
ceding years  similar  observations  were  made,  but  we  prefer  to  state- 
the  latest  results  as  being  the  most  complete,  referring  the  reader 
to  Annales  Agronomiques  for  the  other  experiments. 
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The  most  interesting  figures  obtained  in  fourteen  experiments  dur- 
ing the  above  period  are  given  in  the  following  tables: 

Relation  between  rainfall  and  drainage  in  bare  soils. 


Manure  applied  in 
pot  in  March, 

18  Jl. 

Drainage  water,  height 

in  millimeters. 

Spring. 

Sum- 

mer. 

Au- 

tumn. 

Winter. 

Whole 

year. 

None 

80.0 

51.0 

53.6 

104.0 

288.6 

do 

67.1 

54.2 

46.8 

99.0 

277.1 

Farmyard  

81.4 

70.2 

61.4 

102.0 

315.0 

None 

63.8 

46.6 

45.4 

100.0 

255.8 

Farmyard 

27.0 

69.4 

58.7 

122.  0 

277.1 

Liquid  manure 

22.8 

55.5 

54.1 

124.0 

256.4 

Liquidmanure,  with- 
out ammonia. 

23.1 

52.5 

54.9 

114.0 

244.5 

N one  . - 

59.0 

43.8 

45.5 

103.0 

251.3 

Farmyard 

60.5 

46.6 

47.5 

105.0 

259.  6 

None 

77.7 

63.8 

60.2 

125.0 

326.7 

79.5 

69.6 

58.6 

120.  0 

327.7 

Farmyard 

80.8 

68.5 

62.4 

121.0 

332.  7 

None 

93.4 

89.6 

65.8 

125.0 

373.7 

Farmyard 

84.0 

71.1 

58.9 

126.0 

340.0 

74.3 

55.1 

62.3 

112.  0 

293.7 

176.  2 

170.7 

91.  7 

125.0 

563.7 

Soil  experimented  with. 


Grignon,  plat  5;  grass  land,  un- 
manured since  1875. 

Grignon,  plat  17;  regularly  ma- 
nured. 

Grignon,  plat  17.... 

Grignon,  plat  21,  exhausted  soil; 

unmanured  since  1875. 
Grignon,  plat  87,  exhausted ; un- 
manured since  1875. 

Grignon,  plat  37 

do - 


Wardrecques 

do 

Blaringhem .. 
Marmilhat . . . 

do 

Palbost 

.....do 


Average 


Rainfall  in  millimeters . 


Nitric  nitrogen  per  cubic  meter  of  drainage  water  from  bare  soils. 


Soil  experimented  with. 


Manure  applied  in 
pot  in  March, 
1891. 


Nitric  nitrogen  per  cubic  meter  of 
drainage  water. 


Spring. 

Sum- 

mer. 

Au- 

tumn. 

Winter. 

Whole 

year. 

Orams. 

Grams. 

Grams. 

Grams. 

Grams. 

29.1 

36.0 

51.3 

13.6 

31.1 

58.6 

46.6 

98.0 

15.6 

51.7 

104.6 

64.6 

104.  6 

19.0 

68.4 

28.3 

34.6 

56.6 

12.5 

31.0 

76.0 

68.0 

92.0 

19.7 

57.0 

82.0 

67.3 

97.3 

19.4 

59.4 

74.0 

78.0 

100.0 

16.7 

61.3 

28.6 

20.  6 

64.6 

13.5 

33.0 

80.6 

48.0 

86.6 

17.2 

55.0 

33.0 

41.3 

68.6 

15.7 

39.0 

19.0 

24.6 

30.  0 

12.2 

18.9 

56.3 

44.0 

46.0 

16.2 

38.7 

13.  0 

19.3 

31.3 

9.5 

17.6 

33.3 

36.0 

48.0 

13.5 

34.3 

47.6 

45.3 

66.6 

15.0 

42.9 

Grignon,  plat  5;  grass  land,  un- 
manured since  1875. 

Grignon,  plat  17 ; regularly  ma- 
nured. 

Grignon,  plat  17. 

Grignon,  plat  21,  exhausted  soil; 

unmanured  since  1875. 

Grignon, plat  87,  exhausted;  un- 
manured since  1875. 

Grignon,  plat  37 

do 


W ardrecques . 

do 

Blaringhem  . . 
Marmilhat  ... 

do 

Palbost 

do 


None 

— do 


Farmyard 
None  ..... 


Farmyard 


Liquid  manure 

Liquid  manure  with- 
out ammonia. 

None 

Farmyard 

None 

do 

Farmyard 

None 

Farmyard 


Average 
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Nitric  nitrogen  in  drainage  water  per  hectare  of  hare  soil. 


Soil  experimented  with. 

Manure  applied  in 
pot  in  March, 

Nitric  nitrogen  in  drainage  water  from 
one  hectare  of  soil. 

• 1891. 

Spring. 

Sum- 

mer. 

| Au- 
tumn. 

Winter. 

Whole 

year. 

Grignon,  plat  5;  grass  land,  un 
manured  since  1875. 

Grignon,  plat  17 ; regularly  ma- 
nured. 

Grio-nnn,  plat,  17  __ 

None  

Kg. 
19.  62 

Kg. 
13.  68 

Kg. 
29.  66 

Kg. 
15. 56 

Kg. 
78. 52 

115.95 

198.  86 
74.  70 

143. 16 

130.  14 
127.  74 

. . . do 

36.  42 

15.84 

47.  00 

16.  69 

Farmyard 

78.  88 

39.  84 

58.  84 

21.  30 

Grignon,  plat  21,  exhausted  soil ; 

unmanured  since  1875. 

Grignon, plat  37;  exhausted;  un- 
manured since  1875. 

Grignon,  plat,  37 

Non  ft  ... 

18.  54 

12. 30 

29.  36 

14.  50 

Farmyard 

20.  52 

46. 92 

51.90 

23.  82 

Liquid  manure 

18.  66 

36.54 

| 50. 64 

28.  30 

do 

Liquid  manu  re  with- 
out ammonia. 
None  ........... 

17. 10 

39.  00 

52.  26 

19.  38 

Wardrecques 

17. 10 

13.44 

27.  66 

15.  60 

73.80 

do 

Farmyard 

48.  48 

20.46 

42. 10 

19.44 

130.  48 

Blarinsrhem 

N one  ............... 

26.  88 

16.24 

49.  86 

19.  62 

112.  60 

Marmilhat, 

15.  84 

16.  80 

17.28 

12. 14 

62.  06 

do 

Farmyard  .......... 

44.  52 

22.  92 

34.20 

19.  92 

121. 56 

Palbost 

N on e ............... 

13.  08 

18. 18 

21.  64 

11.  04 

63.  24 

do 

F ffrmy g I'd  .......... 

36.  96 

15.  96 

36.  42 

17.10 

106.  44 

Average 

29.  37 

23.  51 

: 39. 20 

18. 17 

110.25 

[The  essential  features  of  these  experiments  as  reported  in  Annales 
Agronomiques  18  (1892),  pp.  273-299,  are  given  in  Experiment  Station 
Becord,  vol.  iv,  p.  295,  so  that  it  seems  desirable  to  repeat  here  only  the 
author’s  general  conclusions. — Ed.] 

Summary  and  conclusions. — (1)  The  ratio  of  rainfall  to  drainage  for 
bare  soils  is  very  near  unity  in  winter  and  about  the  same  in  autumn,  but 
increases  in  spring  and  especially  in  summer.  For  the  whole  year 
1891-’92  the  drainage  slightly  exceeds  half  the  rainfall. 

(2)  The  ratio  of  rainfall  to  drainage  is  different  for  each  soil.  A soil 
where  drainage  has  proved  to  be  useful  may  easily  lose  the  water  it 
receives,  but  we  must  remember  that  the  subsoil  in  this  case  is  imperme- 
able. Other  soils  easily  retain  water,  but  if  the  subsoil  is  a permeable 
white  chalk  it  will  suffer  more  from  dryness  than  from  excess  of  moisture. 
The  nature  of  the  subsoil  determines  the  utility  of  drainage  more,  per- 
haps, than  does  the  nature  of  the  soil  itself. 

(3)  In  no  case  did  farmyard  manure  exercise  any  perceptible  influ- 
ence on  the  drainage. 

(4)  Different  soils,  under  the  same  conditions  of  temperature  and 
moisture,  lose  by  drainage  different  amounts  of  nitric  nitrogen,  in  some 
cases  twice  as  much  as  in  others. 

(5)  A soil  which  in  the  first  year  of  experimenting  had  given  much 
nitric  nitrogen  lost  very  little  during  the  second  year.  On  the  other 
hand,  other  soils,  in  which  nitrification  had  been  moderate  the  first 
year,  lost  as  much  in  the  second  year  as  in  the  first,  or  even  more. 
Therefore,  the  soils  which  contain  the  largest  amount  of  easily  nitrifia- 
ble  nitrogenous  matter  are  the  most  quickly  exhausted. 

(6)  For  the  year  1891-’92  the  drainage  waters  contained  on  an  aver- 
age 31.7  grams  of  nitric  nitrogen  per  cubic  meter,  rising  to  51.7  grams 
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for  a well-manured*  soil,  and  falling  to  17.6  grams  for  a soil  rich  in 
humus. 

(7)  On  applying  to  the  soil  a liberal  amount  of  farmyard  manure  it 
was  found  that  the  nitric  nitrogen  in  the  drainage  water  was  invariably 
increased,  but  not  uniformly.  This  shows  that  the  nature  of  the  uitri- 
fiable  matter  does  not  have  a predominating  influence  on  the  amount 
of  nitrogen  washed  out  by  the  drainage  water.  In  a year  from  one 
seventh  to  one  fourth  of  the  nitrogen  of  the  manure  was  nitrified  and 
washed  away. 

(8)  For  unmanured  soils  the  loss  of  nitrogen  by  drainage  is  greatest 
in  autumn,  a little  less  in  spring,  and  smallest  in  winter. 

(9)  The  large  amounts  of  nitrates  lost  in  autumn,  40.6  kg.  of  nitro- 
gen per  hectare  (average  for  the  three  years  1889-’92),  corresponding  to 
250  kg.  of  sodium  nitrate,  show  the  necessity  of  autumn  catch  crops. 

(10)  The  small  amount  of  nitrates  in  the  drainage  of  spring,  which  has 
amounted  on  the  average  for  three  years  on  unfertilized  soils  to  17.03  kg. 
of  nitric  nitrogen,  suggests  the  wisdom  of  applying  nitrate  of  soda  at 
that  season. 

(11)  For  manured  soils  the  drainage  waters  contain  a large  amount 
of  nitrates  in  the  spring,  when  the  manure  has  recently  been  applied. 
It  is  possible  that  this  fact  is  due  to  the  easy  nitrification  of  the  ammo- 
nia compounds  of  the  manure. 

(12)  During  the  year  1891-’92,  of  100  parts  of  nitrogen  in  the  manure 
applied,  10  parts  were  nitrified  in  spring,  3 in  summer,  5 in  autumn, 
and  2 in  winter — in  all,  20  per  cent. 

(13)  The  first  rains  of  autumn  furnish  drainage  waters  richest  in  nb 
trates.  At  that  time  the  proportion  was  79  grams  of  nitrogen  per  cubic 
meter  ; for  manured  soils  the  proportion  may  rise  to  130  grams.  The 
water  is  poorest  in  winter,  containing  only  10  grams  per  cubic  meter  in 
December  and  January. 

Nitrification  in  soils  bearing  crops. — We  have  seen  in  the  preceding 
chapter  how  nitrification  goes  on  in  fallow  soils,  manured  or  unmanured, 
and  we  have  an  idea  of  the  amounts  of  nitrogen  lost  by  a soil  under  the 
conditions  described. 

Practically  a soil  is  not  always  bare ; during  a great  part  of  the  year 
it  is  covered  by  plants.  It  is  to  be  assumed  that  cultivated  soils  will 
lose  by  drainage  less  nitric  nitrogen  than  bare  soils,  for  two  reasons  : 
(1)  The  crop  will  take  up  some  of  the  nitrogen  nitrified,  and  (2)  much 
of  the  water  which  falls  on  the  ground  will  be  evaporated  by  the  plants, 
and  less  will  be  left  to  wash  away  the  nitrates. 

It  is  of  the  utmost  interest  to  know  what  amounts  of  nitrogen  are 
thus  lost  by  cultivated  soils,  and  also  to  know  what  fraction  of  the 
nitrogen  of  the  manure  goes  to  the  plants  and  what  fraction  is  lost  by 
drainage. 


Manured  in  the  field  before  being  experimented  with  in  the  pot. 
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In  1889,  when  the  experiments  with  soils  in  pots  were  first  begun,  a 
large  number  of  these  were  sown  with  different  plants.  It  was  soon 
found  that  only  certain  kinds  of  crops  could  be  well  cultivated.  Small 
plants  like  rye  grass  or  clover  did  well,  but  beets,  corn,  wheat,  and  oats 
were  always  rather  sickly.  It  is  probable  that  in  summer  the  soil  of 
the  pot  becomes  much  too  hot  (the  temperature  is  often  4°  higher  in 
the  soil  of  the  pot  than  in  that  of  the  neighboring  field),  and  this  may 
be  injurious  to  the  plants.  Moreover,  the  soil  dries  very  quickly 
because  of  the  high  temperature,  and  especially  because  there  is  no 
subsoil  which  may  yield  water  to  the  soil.  As  a consequence,  nitrifi- 
cation is  not  the  same  as  in  the  field.  Therefore  the  results  recorded 
for  the  pot  experiments  do  not  represent  Avhat  goes  on  in  the  soil  of 
Grignon,  but  show  us  what  nitrification  might  be  in  a climate  warmer 
and  drier  than  that  of  the  environs  of  Paris. 

In  1890  and  1891  attempts  were  again  made  to  grow  beets,  hemp, 
etc.,  in  pots,  but  without  great  success.  At  length  in  autumn,  1891, 
twenty  vegetation  boxes  better  adapted  to  the  growth  of  larger  plants 
were  made  and  experiments  were  commenced. 

[A  description  of  these  boxes,  together  with  a full  report  on  the 
results  obtained  in  the  experiments,  will  be  found  in  an  article  in 
Annales  Agronomiques , 19  (1893),  pp.  09-89,  an  abstract  of  which  is 
given  in  Experiment  Station  Record,  vol  iv,  p.  682.  The  author’s 
summary  of  results  is  given  below. — Ed.] 

Summary  of  results. — The  results  bring  out  the  fact  that  the  amounts 
of  nitrogen  per  cubic  meter  of  drainage  water  vary  within  narrow 
limits,  except  in  case  of  sugar  beets.  On  the  other  hand,  the  figures 
showing  the  total  amount  of  nitrogen  washed  out  in  the  drainage  dif- 
fer widely.  The  losses  per  hectare  vary  according  to  the  kind’of  crop, 
and  while  the  water  from  a bare  soil  does  not  contain  much  more  nitro- 
gen per  cubic  meter  than  the  water  from  a soil  bearing  wheat,  oats,  or 
beets  for  seed,  the  total  losses  are  much  greater  for  the  bare  soils  than 
for  the  cultivated  soils.  This  is  a fact  which  we  wish  to  emphasize. 
The  larger  losses  are  due  to  the  larger  amounts  of  water  which  perco- 
late through  the  soil.  When  a crop  is  luxuriant,  and  especially  when 
it  remains  on  the  soil  late  in  the  season,  it  evaporates  a large  quan- 
tity of  water,  and  the  losses  by  drainage  are  consequently  small.' 
When  the  crop  is  sickly  and  when  its  period  of  growth  is  short  the 
losses  are  very  large.  To  leave  soils  bare  in  autumn  is  dangerous  and 
exhausting.  In  the  next  chapter  the  cultivation  of  catch  crops  to 
reduce  the  losses  from  these  sources  is  considered  at  length. 

AUTUMN  CATCH  CROPS  FOR  RETAINING  THE  NITRATES  WASHED  OUT 
BY  DRAINAGE  WATER. 

We  have  seen  that  large  amounts  of  nitrogen  are  lost  in  the  drain- 
age from  bare  soils  and  that  these  losses  are  considerably  diminished 
when  the  soil  is  covered  by  plants.  Generally  the  soil  is  bare  in 
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autumn,  and  as  the  soil  is  then  rich  in  nitrates  the  rains  which  usually 
fall  at  that  period  are  the  cause  of  great  losses. 

The  following  experiments  were  made  before  those  recorded  in  the 
preceding  chapter,  but  it  is  perhaps  better,  after  having  shown  what 
are  the  losses  from  bare  and  from  cultivated  soils,  to  show  how  these 
losses  can  be  prevented. 

The  plants  used  for  catch  crops  must  have  a rapid  growth,  so  as  to 
cover  the  ground  in  a short  time;  they  must  have  a particular  liking 
for  nitrates,  and  the  seed  must  be  cheap.  The  best  seem  to  be  mus- 
tard, rape,  colza,  vetches,  and  clover. 

The  experiments  were  made  on  crops  growing  in  the  large  pots 
already  described.  The  following  table  gives  the  drainage  water  and 
the  loss  of  nitrogen  for  each  pot,  and  the  calculated  loss  per  hectare : 

Pot  experiments  on  catch  crops,  November  1,  1890,  to  February  1, 1891. 


Summer  crops. 

Autumn  crops. 

Drainage 
water  from 
each  pot. 

Nitrogen  lost. 

By  each  pot. 

Per  hectare. 

Su  car  beets  1 

None 

Liters. 

8.  970 
9.264 

9.  868 
9.716 
7.  888 
8.156 
9.512 

Mg. 

172 

302 

32 

222 

54 

44 

48 

Kg. 

10.  34 
18.15 
1.94 
13.  33 
3.  28 
2.  67 
2.  90 

Fodder  corn 

do 

Oats 1 

Colza 

Hemp • 

None 

Peas 

Eape 

Eye  grass | 

Eye  grass 

Clover 

Cl  nvp.r  j 

About  the  same  amount  of  water  percolated  through  each  pot.  This 
must  be  assigned  to  the  fact  that  the  crops  were  not  very  luxuriant, 
the  weather  being  rather  dry,  and  consequently  but  little  water  was 
evaporated.  Although  the  cultivated  soils  yielded  the  same  amount 
of  drainage  water  as  the  bare  soils,  comparatively  little  (about  one 
fifth  as  much  on  the  average)  of  the  nitrates  was  lost,  being  retained  by 
the  plants.  We  may  say  that  the  catch  crops  have  saved  about  12  kg.  of 
nitrogen  per  hectare;  this  is  stored  in  the  plants  which  are  turned  into 
the  soil  in  February.  The  crops  which  follow  thus  find  some  nitrogen 
readily  available.  These  experiments,  however,  are  not  very  satisfac- 
tory. They  show  very  well  the  part  played  by  catch  crops ; but  a saving 
of  only  12  kg.  of  nitrogen  (corresponding  to  80  kg.  of  sodium  nitrate) 
is  scarcely  worth  the  cost  of  seed  and  trouble  of  sowing  and  turning  in 
the  crop.  The  unfavorable  results  were  due  to  the  dry  weather  of  the 
autumn  of  1890  and  the  severe  cold  of  the  winter  of  1890-?91.  Very 
little  water  percolated  through  the  earth,  so  that  the  bare  soils  lost 
but  little  nitrogen.  The  losses  would  certainly  have  been  greater  in  a 
rainy  season. 

In  the  autumn  of  1891  three  pots  were  left  without  plants,  five  were 
sown  to  vetches,  and  five  to  mustard  and  clover.  Vetches  were  chosen 
because  they  assimilate  free  nitrogen  and  are  thus  agents  not  only  for . 
retaining  the  nitrates  but  also  for  enriching  the  soil.  The  same  may  be 
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said  of  clover.  Mustard  was  sown  at  the  same  time.  This  plant  grows 
rapidly  and  easily  takes  up  nitric  nitrogen. 

The  vetch  crops  were  turned  into  the  ground  at  the  end  of  the  autumn 
of  1891,  and  the  clover  at  the  beginning  of  March,  1892. 

The  following  table  gives  the  results  of  these  experiments,  the  figures 
representing  the  amounts  of  nitric  nitrogen  washed  out  of  one  hectare 
of  soil: 

Pot  experiments  on  catch  crops,  autumn,  1891,  to  summer,  1892. 


Nitrogen  washed  out  of  one 
hectare  of  soil  during — 

Crop. 

Plat. 

Autumn, 

1891. 

Winter, 

1891-92. 

Spring 
and  sum- 
mer, 1892. 

Remarks. 

None 

1 

*jkK 

5.  5 

Kg. 

21.5 

Kg. 

62.0 

Do 

2 

52.0 

31.0 

55. 1 

Do 

3 

23.0 

14.5 

58.0 

Vetches 

4 

0 

3.0 

121.5 

The  vetches  were  turned  under  at  the  end 

Do 

5 

0 

4.0 

88.0 

of  the  autumn. 

Do 

6 

0 

6.0 

86.5 

Do 

7 

0 

4.5 

84.0 

Do 

8 

0 

2!o 

80.5 

Mustard  and  clover.. 

9 

0 

7.5 

70.5 

The  mustard  died  during  the  autumn  but 

Do 

10 

0 

7.0 

83.0 

the  clover  remained  and  was  turned 

Do 

11 

2.0 

8.1 

116.0 

under  in  March,  1892. 

Do 

12 

7.0 

8.0 

84.5 

Do 

13 

3.0 

7.1 

First  of  all  we  notice  that  in  autumn  no  nitrates  were  lost  from  seven 
pots  out  of  the  ten  bearing  plants,  because  there  was  no  drainage  water. 
The  vetch  crops  proved  to  be  really  protection,  crops.  The  vetches 
were  very  luxuriant  and  evaporated  all  the  water  they  received;  conse- 
quently no  losses  occurred.  On  the  soil  bearing  mustard  and  clover  a 
little  water  went  to  the  drains,  but  the  losses  were  very  small. 

At  the  end  of  autumn  the  vetch  crop  was  turned  under  and  incorporated 
with  the  soil.  Although  in  winter  there  were  no  plants  for  evaporat- 
ing water,  the  losses  were  still  smaller  than  for  the  bare  soils;  this  was 
because  the  soils  which  had  received  green  manures  were  not  saturated 
with  water  as  were  the  bare  soils. 

The  clover  remained  on  the  ground  during  the  winter,  and  was  turned 
under  in  March. 

Looking  now  at  the  figures  representing  the  loss  in  the  spring  and 
summer  of  1892,  we  see  that  the  soils  which  received  green  manure  lost 
very  large  quantities  of  nitric  nitrogen;  the  nitrogen  retained  in  the 
autumn  reappeared  in  the  spring.  The  plants  decayed  and  the  nitrogen 
was  set  free  once  more.  This  is  particularly  interesting,  because  in  the 
ordinary  conditions  at  that  time  of  the  year  the  soil  is  covered  by  new 
plants  which  can  thus  easily  find  the  nitric  nitrogen  they  need  during 
the  first  period  of  their  life. 

We  thus  see  how  profitable  green  manuring  is.  Not  only  the  nitrates 
are  not  lost  in  autumn  and  winter,  but  are  easily  available  in  the  spring 
for  the  new  crops  which  cover  the  ground.  Instead  of  providing  the 
6930— No.  1 2 
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crops  of  1892  with  50  or  60  kg.  of  nitric  nitrogen  per  hectare,  as  do  the 
soils  without  green  manures,  those  that  have  been  in  vetches  now  sup- 
ply 80  to  120  kg.  of  nitric  nitrogen  and  those  in  clover  70  to  115.  Green 
manuring  may  be  particularly  recommended  in  countries  where  practi- 
cal difficulties  prevent  the  use  of  farmyard  or  other  manures. 

HUMIC  MATTER  AS  A NECESSARY  FOOD  FOR  CERTAIN  PLANTS. 

In  the  preceding  pages  we  have  seen  how  the  nitrogen  gradually  dis- 
appears from  the  soil;  that  though  the  amount  of  nitrates  formed  de- 
creases every  year,  still  crqps  can  find  the  nitric  nitrogen  necessary  for 
their  growth.  But  it  is  not  the  nitrogen  alone  which  disappears;  the 
nitrogenous  matter  of  the  soil,  the  humus,  is  slowly  burnt  and  the  pro- . 
portion  of  organic  carbon  decreases  also.  Barnyard  manure  always 
gives  very  good  results  at  Grignon.  When  we  consider  that  this  manure 
is  very  rich  in  humic  matter,  we  are  inclined  to  assume  that  the  ster 
ility  of  an  unmanured  soil  may  perhaps  be  due  to  its  poverty  in  humus. 

The  following  table  gives  the  amounts  of  nitrogen  and  of  organic  car- 
bon per  kg.  in  the  soil  from  different  plats  in  1878  and  1888,  also  the 
ratio  of  the  nitrogen  to  the  carbon. 


Flats  experimented  on. 

Nitrogen  per  kilo  of  soil. 

Carbon  per  kg.  of  soil. 

Ratio  of  carbon 
to  nitrogen. 

1878. 

1888. 

Differ- 

ence. 

1878. 

1888. 

Differ- 

ence. 

1878. 

1888. 

37.  Constantly  unmannred.... 

Grams. 
1.  67 

Grams. 

1.48 

Grams. 
0. 19 

Grams. 

15.19 

Grams. 

7.30 

Grams. 

7.89 

9.0 

4.9 

21.  Constantly  unmainired 

1. 74 

1.  50 

0.  24 

16. 30 

7. 30 

9.00 

9.3 

4.8 

19.  Regularly  manured 

2.  00 

1.  90 

0. 10 

15. 20 

16.10 

+ 0.90 

7.6 

8.4 

32.  Regularly  manured 

2.  00 

1.86 

0. 14 

16.60 

16.  00 

— 0.60 

8.3 

8.5 

The  different  plats  have  lost  but  little  nitrogen  from  1878  to  1888. 
While  the  proportion  of  carbon  is  nearly  the  same  in  1888  as  in  1878  for 
the  regularly  manured  plats,  the  unmanured  ones  have  lost  about  half 
their  carbon.  We  can  now  say  with  certainty  that  one  effect  of  barnyard 
manure  is  to  maintain  a certain  amount  of  organic  carbon  in  the  soil. 
Looking  at  the  last  two  columns  we  see  that  the  ratio  of  carbon  to  nitro- 
gen was  in  1888  about  half  what  it  was  in  1878  for  the  unmanured  plats; 
it  did  not  change  for  the  manured  plats.  Thus  the  organic  matter  of 
the  soil  underwent  considerable  change  in  ten  years. 

The  ratio  of  carbon  to  initrogen  is  different  for  different  soils.  War- 
in  gton  found  it  to  be  12  for  a regularly  manured  soil  at  Rothamsted, 
and  9.4  for  a soil  receiving  ammonia  salts.  The  light  soil  of  Grignon 
seems  to  lose  its  carbon  more  rapidly  than  the  rather  heavy  soil  of 
Rothamsted,  but  the  general  results  are  the  same. 

The  constantly  unmanured  plats  had  become  unable  to  bear  good 
crops  of  beets  or  clover,  as  we  have  seen.  For  certain  plants  the  lack 
of  fertility  can  be  counterbalanced  by  the  use  of  farmyard  manure,  but 
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the  same  can  not  be  done  for  the  Leguminosce.  The  clover  crop  is  not 
improved  when  potassium  chloride  or  superphosphates  are  applied. 
We  are  hence  led  to  believe  that  the  partial  sterility  of  this  soil  is  due 
to  the  absence  or  deficiency  of  humus.  We  observe,  however,  that  for 
oats  the  soil  did  not  seem  to  be  exhausted;  the  average  crop  of  oats 
(grain)  on  a regularly  manured  plat  weighed  3,600  kg.,  while  a con- 
stantly unmanured  plat  bore  2,800  kg. 

We  can  put  forward  several  explanations  of  the  part  played  by  the 
humic  matter  of  the  soil: 

(1)  Asa  nitrogenous  matter  it  gives  rise  to  nitrates,  which  are  an 
essential  food  for  plants ; if  the  amount  of  this  matter  decreases,  less 
nitrates  are  formed  and  consequently  the  plants  do  not  find  enough 
food.  We  have  seen  that  this  is  not  the  case,  that  generally  the 
amount  of  nitrates  formed  in  the  unmanured  soil  is  quite  sufficient. 

(2)  Humus  quite  resembles  a sponge  in  easily  retaining  water;  it  is, 
therefore,  natural  to  assume  that  the  loss  of  humus  involves  a drying 
up  of  the  soil,  thus  diminishing  the  crop. 

Determinations  of  the  percentages  of  water  in  the  soils  in  the  field, 
and  a consideration  of  the  quantities  of  drainage  water  from  normal  and 
from  exhausted  soils  showed  no  difference  between  the  two  kinds  of  soil 
as  to  their  retentive  power  for  water. 

(3)  By  oxidation  humus  gives  rise  to  carbon  dioxide.  An  aqueous 
solution  of  this  can  dissolve  certain  substances  which  are  important  as 
plant  -food,  such  as  phosphates,  calcium,  and  magnesium  compounds, 
which  are  insoluble  in  pure  water.  If  the  soil  is  lacking  in  humus 
the  plants  will  therefore  find  less  soluble  mineral  food. 

Gases  were  extracted  from  the  soil  of  different  plats  several  times, 
but  the  proportion  of  carbonic  acid  gas  was  always  found  to  be  nearly 
the  same — a little  over  1 gram  for  100  liters  of  air.  There  seems  to 
be  no  relation  between  the  iiroportion  of  humus  in  a soil  and  the  amount 
of  carbonic  acid  it  contains. 

(4)  Several  French  physiologists  claim  that  the  humic  matter  of 
the  soil  is  not  a food  for  plants,  but  others,  and  particularly  German 
physiologists,  think  otherwise.  We  believe  that  certain  plants,  like 
the  Graminece , do  not  need  this  substance  at  all,  and  that  others,  like 
the  legumes,  can  not  live  without  it.  While  some  substances  may  not 
be  food  for  plants  in  general,  they  may  be  food  for  certain  kinds  of 
plants. 

In  1889  the  following  experiment  was  instituted  to  see  if  the  lack  of 
humus  was  really  the  cause  of  the  observed  sterility  of  the  unmanured 
soils.  Sugar  beets  which  had  yielded  very  poor  crops  on  the  unma- 
nured plats  were  experimented  on. 

One  of  the  large  pots  already  described  was  filled  with  earth  from 
plat  49,  rich  in  organic  matter.  Another  pot  received  soil  from  plat 
53,  exhausted  by  continuous  culture  without  manure.  It  received  6 
grams  each  of  sodium  nitrate,  muriate  of  potash,  and  superphosphate, 
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corresponding  to  360  kg.  of  each  fertilizer  per  hectare — a consider 
able  quantity. 

The  seeds  were  sown  rather  late  (June  25).  On  July  17  several  small 
plants  were  rooted  up  so  as  to  leave  only  one  beet  in  each  pot. 

Four  small  beets  on  the  poor  soil  weighed  2.51  grams  (0.63  gram 
each).  Three  beets  from  the  normal  soil  weighed  together  6.78  grams 
(2.26  grams  each).  Thus  even  at  the  beginning  the  regularly  manured 
soil  showed  its  superiority.  The  two  remaining  beets  were  harvested 
October  25.  They  were  weighed  and  the  amount  of  sugar  was  deter- 
mined for  each  root. 


Weight  and  sugar  content  of  sugar  beets  grown  oh  soils  rich  and  poor  in  humus. 


A. 

Normal  j 
soil  rich  in 
humus. 

B. 

Exhausted 
soil  with 
mineral 
fertilizers. 

Weight  of  the  whole  plant 

Grams. 
730.00 
410.  00 
15.  04 
61.60 

Grams. 

165. 00 
92. 00 
11.11 
10.12 

W eight  of  the  root 

Sugar  in  100  grams  of  juice 

Sugar  in  the  whole  root 

These  figures  do  not  need  to  be  discussed.  The  beetplant  in  thepoor 
soil  certainly  received  all  the  mineral  food  it  could  need,  and  yet  its  weight 
is  not  one  fourth  of  that  of  the  plant  growing  in  the  normal  soil. 
Something  was  wanting,  and  we  must  inevitably  conclude  that  the  sub- 
stance lacking  in  B and  present  in  A was  humus. 

In  1891  another  experiment  was  instituted  at  Grignon  to  show  how 
humus  acts  as  a food  for  certain  plants  and  is  quite  useless  for  others. 
If  humic  matter  is  a necessary  food  fora  plant  the  yield  ought  to  be 
increased  by  its  presence  in  the  soil.  This  is  the  general  mode  of  testing 
whether  a substance  is  useful  or  needful  to  plants.  There  is,  however,  an 
indirect  method  of  acquiring  the  knowledge  we  seek.  We  know  that  her- 
baceous plants  evaporate  very  large  quantities  of  water.  From  the  re- 
searches of  Lawes  and  Gilbert,  Haberlandt,  and  Hellriegel  it  appears  that 
for  one  part  of  dry  matter  elaborated  from  250  to  300  parts  of  water  are 
evaporated  by  the  plant.  Lawes  and  Gilbert  and  Hellriegel  have  also 
shown  that  the  proportion  of  water  evaporated  increases  very  rapidly  if 
the  plant  is  growing  in  a medium  poor  in  plant  food.  To  illustrate,  we  give 
the  initial  and  final  figures  of  an  experiment  by  Hellriegel.  Barley  was 
grown  in  pots  containing  4 kg.  of  sand,  to  which  was  added  calcium 
nitrate  in  different  proportions.  The  dry  matter  of  a crop  of  barley  in  a 
pot  receiving  1.5  grams  of  nitrate  weighed  25.504  grams.  It  had  evapo- 
rated 7,451  grams  of  water.  The  weight  of  water  evaporated  per  gram 
of  dry  matter  elaborated  was  ^4^=292  grams.  On  a pot  without 
nitrate  the  crop  weighed  1.1  grams.  It  had  evaporated  95  > grams  of 
water,  or  867  grams  for  1 gram  of  dry  matter  elaborated. 

Knowing  the  amount  of  water  evaporated  by  a plant  we  can  tell 
whether  the  manures  applied  accord  with  themiture  of  the  plant.  This 
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mode  of  investigation  was  employed  to  show  that  grasses  do  not  feed 
in  the  same  way  as  legumes. 

The  Graminea  experimented  with  was  Italian  rye  grass  ( Lolium 
italicum).  The  Leguminosa  chosen  was  ordinary  red  clover.  Each 
series  of  experiments  comprised  five  pots  containing  : 

(1)  A soil  constantly  manured  from  1875  to  1889,  but  unmanured 
since  1889.  In  the  pot  it  received  no  manure. 

(2)  A soil  unmanured  since  1875,  and  having  therefore  lost  much 
humus.  It  received  no  manure. 

(3)  The  same  as  2,  but  with  chemical  manure — sodium  nitrate, 
ammonium  sulphate,  superphosphate  of  lime,  and  potassium  chloride — 
sufficient  for  a good  crop. 

(4)  The  same  exhausted  soil,  to  which  was  added  some  of  the  dark- 
brown  liquid  which  drains  from  manure  heaps.  The  composition  of 
the  liquid  manure  (including  the  percentage  of  nitrogen,  phosphoric 
acid,  and  potash)  was  known.  In  1891,  in  order  that  pot  4 might  have 
the  same  amount  of  these  substances  as  pots  3 and  5,  chemical  manures 
were  added  to  supply  the  deficiences. 

(5)  The  same  exhausted  soil,  with  liquid  manure  in  1890  and  1891, 
and  also  chemical  manure  in  1891. 

We  see,  then,  that  3,  4,  and  5 of  each  series  received  the  same 
amount  of  plant  food — nitrogen,  phosphoric  acid,  and  potash — but  4 
and  5 had  humic  matter  in  addition. 

These  soils  were  in  large  pots  similar  to  those  already  described. 

We  assume  that  the  water  evaporated  by  each  crop  is  represented 
by  the  difference  between  the  rainfall  and  the  drainage  water.  This  is 
a sufficiently  close  approximation,  for,  as  the  surface  of  the  pot  is  com- 
pletely sheltered  by  the  crop,  the  soil  loses  by  evaporation  so  little 
water  that  it  can  be  neglected. 

The  following  table  gives  the  results  of  the  experiments  on  rye  grass. 


Pot  experiments  on  the  evaporation  by  rye  grass  token  differently  manured. 


No.  of  experiment. 

Soils  experimented  on. 

Manure  applied. 

Rain- 
fall 
from 
April  7 
to 

Sept.  4. 

Drain- 

age 

water 

from 

each 

pot. 

Water 
evapor-i 
ated 
by  the 
crop. 

Weight 
of  the 
dry  | 
crop.  1 

Water 
evapor- 
ated 
by  each 
crop 
for  one 
gram  of 
dry 

matter. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

31 

Soil  regularly  manured. 

None 

37, 770 

9, 400 

28.  370 

45 

630 

32 

Exhausted  soil 

do 

37,  770 
37,  770 

11, 140 

26,  630 
27, 110 

27,  870 

39 

682 

233 

435 

33 

! do 

Cliomionl  mamirpa  

10,  650 
9,  900 

102 

64 

34 

do 

Liquid  manure  in  1890, 
chemical  manure  in  1891. 

37, 770 

35 

do 

Liquid  manure  in  1890  and 
1891,  chemical  manures  in 
1891. 

37,770 

8,  580 

29, 190 

65 

449 

The  rye  grass  thrived  well  and  was  cut  twice.  The  yield  per  hectare 
varied  between  2,340  and  6,120  kg.  These  are  average  crops.  We 
notice  that  all  the  pots  evaporated  about  the  same  amount  of  water. 
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This  is  singular,  for  great  differences  are  found  between  the  weights  of 
the  different  crops. 

The  chemical  manures  had  a very  marked  effect,  for  when  they  were 
applied,  the  crop  weighed  102  grams,  while  it  weighed  only  39  grams 
when  no  fertilizer  was  present.  The  liquid  manure  seems  to  have  been 
useless. 

Column  4 gives  the  rainfall  for  each  pot  37,770  grams  for  five 
months. 

Column  5 shows  the  drainage  for  each  pot.  In  experiment  32,  where 
the  crop  weighs  the  least  the  drainage  is  greatest.  This  is  quite  natu- 
ral, for  the  sickly  plants  of  this  pot  were  no.t  developed  enough  to  evap- 
orate  much  water.  But  it  is  noteworthy  that  the  good  crop  of  33  evap- 
orated less  than  the  poor  crops  of  31,  34,  and  35,  where  the  drainage 
was  less  than  for  33. 

Column  8 shows  the  amount  of  water  evaporated  per  gram  of  dry  mat- 
ter. The  figures  differ  greatly,  but  the  results  agree  closely  with  those 
of  Hellriegel.  The  strongest  plant — that  which  found  the  food  it  pre- 
ferred— evaporated  the  least  water.  The  plants  on  33,  with  chemical 
manures,  evaporated  only  233  grams  of  water  per  gram  of  dry  matter, 
while  the  plants  of  34  and  35,  with  liquid  from  the  manure  heap,  evapor- 
ated respectively  435  and  449  grams.  The  crop  of  32,  exhausted  soil, 
required  682  grams  of  water  per  gram  of  dry  matter. 

The  crop  of  the  good  soil,  Ho.  31,  evaporated  630  grams.  It  is  not 
entirely  accurate  to  say  that  this  soil  has  been  regularly  manured,  for 
no  manure  has  been  applied  since  1889,  when  it  was  taken  from  the 
field,  and  it  begins  to  be  exhausted. 

A series  of  experiments  with  clover  were  conducted  in  exactly  the 
same  way  as  those  on.  rye  grass.  The  soils  were  the  same  and  received 
the  same  manures. 

The  clover  was  cut  twice,  and  furnished  average  yields — between 
3,900  and  5,940  kg.  of  hay  per  hectare. 

The  results  of  these  experiments  are  recorded  in  the  following  table: 


Pot  experiments  on  the  evaporation  by  clover  when  differently  manured. 


i 

S-s 

O S 
6 

Soils  experimented  on. 

Manure  applied. 

Rain 
fall 
from 
Apr. 7,  to 
Sept.  4. 

Drain- 

age 

water 

from 

each 

pot. 

Water 
evapo- 
rated 
by  the 
crop. 

Weight 
of  the 
dry 
crop. 

Water 
evapo- 
rated 
by  each 
crop  for 
1 gram 
of  dry 
matter. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

36 

Soil  regularly  manured. 

None 

37,  770 

9,  068 

28,  702 

89 

322 

37 

Exhausted  soil 

do . 

37,  770 
37,  770 
37,  770 

8, 140 
9,050 
12,410 

29,  630 
28.  720 

65 

454 

38 

do 

Chemical  manures 

72 

398 

39 

do 

Liquid  manure  in  1890 ; 
chemical  manures  in  1891. 

25,  360 

99 

255 

40 

do 

Liquid  manure  in  1890  and 
1891 ; chemical  manures 
in  1891. 

37,  770 

i 

11,  920 

i 

25,  850 

95 

272 
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While  the  soils  with  humic  matter  bear  by  far  the  best  plants,  the 
crops  with  chemical  manures  are  not  much  better  than  those  on  the 
soil  unmanured  since  1875. 

In  column  5 we  find  that  the  drainage  was  greatest  for  soils  39  and  40, 
and  least  for  soil  37,  which  bore  the  worst  crop.  Consequently  rhe 
crop  on  this  soil  evaporated  the  most  water. 

In  column  8 we  have  the  amounts  of  water  evaporated  per  gram  of 
dry  matter.  In  the  exhausted  soil  37,  the  plants  wasted  much  water- 
454  grams.  When  the  clover  found  the  food  it  preferred  (humic  matter), 
as  in  39  and  40,  it  evaporated  255  or  277  grams,  instead  of  398  grams, 
as  in  case  of  38,  where  no  humus  had  been  added. 

Summary,  conclusions , and  practical  applications. — From  the  two  ex- 
periments we  conclude  that  Graminece  do  not  need  humic  matter, 
and  that  sodium  nitrate  is  the  best  nitrogenous  manure  for  these 
plants.  On  the  other  hand  legumes — clovers  at  least — require  humic 
matter,  and  it  is  probably  to  the  disappearance  of  humus  in  a con- 
stantly unmanured  soil  that  we  must  assign  the  failures  observed 
when  we  attempt  to  grow  clover  continuously  on  the  same  soil. 

At  first  sight  it  would  appear  that  plants  should  evaporate  at  a rate 
proportionate  to  the  surface  of  their  leaves.  Let  us  see  if  this  is  so. 
In  Hellriegel’s  experiments  the  plants  receiving  1.48  grams  of  calcium 
nitrate  weighed  25  grams,  while  those  without  any  nitrate  weighed  1.1 
gram.  The  ratio  of  the  two  crops  is  -f^r  = 22.u.  The  ratio  between 
the  corresponding  amounts- of  water  evaporated  is  = 9.2.  These 
ratios  are  far  from  being  equal. 

From  the  Grignon  experiments  we  have  seen  that  the  good  crop  of  rye 
grass  on  33  evaporated  less  than  the  smaller  crops  on.  31,  34  and  35. 
The  clover  on  39  and  40  evaporated  less  than  the  other  crops  which 
were  not  so  good.  Evaporation  does  not,  therefore,  depend  entirely 
on  the  surface  area  of  the  leaves;  it  depends  also  on  the  amount  of 
water  which  the  roots  furnish  to  the  plant  and  to  the  leaves. 

It  is  easy  to  see  that  plants  develop  more  roots  when  their  food  is 
scarce.  They  adapt  themselves  to  the  wants  of  the  plant.  When  a 
plant  is  growing  in  a soil  poor  in  plant  food  it  seeks  its  nourishment 
everywhere,  and  sends  roots  in  every  direction  to  find  the  food  it  needs. 
But  if  the  medium  in  which  the  plant  is  growing  is  very  rich  the  roots 
find  in  a very  small  space  all  that  is  wanted  by  the  plant,  and  there- 
fore have  no  reason  for  extending. 

The  following  experiments  show  this  plainly:  Small  pots  containing 
gravel  were  sown  with  cress;  one  received  no  manure,  the  other  re- 
ceived complete  chemical  manure.  When  the  plants  were  well  devel- 
oped the  stems  and  leaves  were  carefully  collected,  dried,  and  weighed; 
the  same  was  done  for  the  roots  after  being  washed.  The  same  experi- 
ment was  repeated  on  rye  grass.  The  following  results  were  obtained : 
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Relation  between  roots  and  stems  and  leaves  of  plants  grown  in  manured  and  unmanured 

soils. 


CRESS. 


Stems  and  leaves 
Roots 


Total  weight 

Weight  of  the  roots,  that  of  the  stems  being  100. 

RVE  GRASS. 


Stems  and  leaves 
Roots 


Total  weight 

Weight  of  the  roots,  that  of  the  stems  being  100. 


With 

Without 

manure. 

manure. 

Grams. 

Grams. 

2. 83 

0. 83 

0. 37 

0. 18 

3. 20 

1. 01 

12.  80 

21. 60 

2. 79 

1.  22 

0.  85 

0.  96 

3.64 

2. 18 

30.40 

78. 60' 

Tlie  same  differences  can  be  observed  by  growing  cress  in  distilled 
water  and  in  ordinary  water.  Tlie  results  confirm  what  we  have  said 
above.  In  this  way  we  can  explain  why  a sickly  plant  evaporates  propor- 
tionally more  water  than  a healthy  plant.  It  is  probably  because  hav- 
ing small  steins  but  many  roots  it  is  plentifully  furnished  with  water, 
and  wastes  more  than  a plant  with  strong  stems  but  short  roots. 

The  preceding  experiments  show  that  herbaceous  plants,  like  cereals, 
evaporate  from  250  to  300  kg.  of  water  per  kg.  of  dry  matter  elabo- 
rated, when  the  plants  find  in  the  soil  all  the  food  they  need.  The  amount 
of  water  evaporated  is  twice  as  large  when  the  soil  is  poor.  For  this 
reason  manures  are  necessary  for  dry  soils. 

In  the  north  of  Europe  and  in  Algeria  many  farmers  never  apply 
any  manure.  Generally  the  crops  are  below  the  average.  Great  advan- 
tage would  probably  result  from  moderate  applications  of  inexpensive 
mineral  fertilizers.  The  crops  would  evaporate  less  of  the  water  which 
is  so  scarce  in  those  climates. 

At  Grignon  also  crops  often  suffer  from  drought.  This  is  due  largely 
to  the  great  permeability  of  the  subsoil  which  is  of  white  chalk.  The 
yieids  of  wheat  were  poor  in  the  seasons  of  1889  and  1890,  which  were 
hot  and  dry,  but  on  the  whole  good  for  the  average  soils  of  France — 
better  than  in  the  season  1888,  which  was  rainy.  In  this  year  the 
average  yield  in  France  was  rather  low,  while  at  Grignon  the  yield  of 
grain  per  hectare  reached  60  hectoliters — a considerable  amount.  At 
Grignon,  however,  good  results  are  obtained  only  when  the  soil  regu- 
larly receives  fertilizers,  especially  farmyard  manures. 


THE  PHOSPHORIC  ACID  OF  THE  SOIL. 


We  have  seen  that  a soil  cultivated  without  manure  soon  becomes 
incapable  of  bearing  good  crops  of  clover,  wheat,  and  corn,  but  can 
still  bear  a fair  crop  of  oats.  We  have  shown  that  this  decrease  in 
the  fertility  of  the  soil  may  be  partly  assigned  to  the  loss  of  humus, 
involving  a loss  of  nitrogen.  But  the  soil  may  also  have  lost  some 
mineral  substance  which  may  be  a necessary  food  for  the  plants. 
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Duriug  the  first  years  of  the  experiments  at  Grignon,  superphos- 
phates were  tried  several  times,  but  they  never  gave  good  results. 
Analysis  showed  that  the  soil  contained  1.7  grams  of  phosphoric  acid 
per  kilo  in  1880,  and  it  was  concluded  that  this  amount  was  more  than 
sufficient  for  the  needs  of  the  plants.  Assuming  that  the  soil  of  one 
hectare  to  the  depth  of  35  centimeters  weighs  4,000  tons,  we  have  a 
total  amount  of  6,800  kg.  of  phosphoric  acid  per  hectare.  As  an  aver, 
age  crop  removes  about  40  kg.  of  phosphoric  acid  per  hectare,  and 
as  the  drainage  waters  washout  only  insignificant  amounts  of  this  sub- 
stance, it  was  thought  that  a long  period  might  elapse  before  the  soil 
would  need  an  application  of  superphosphates ; nevertheless  in  1889  super- 
phosphates were  applied  on  one  half  of  a plat  in  clover,  unmanured 
since  1857.  No  improvement  was  found. 

The  following  year,  1890,  this  same  plat  bore  wheat,  and  here  we 
found  remarkable  results.  While  the  weight  of  the  grain  was  800 
kg.  per  hectare  for  the  constantly  umnanured  plat,  it  reached  2,200 
kg.  on  the  soil  receiving  superphosphates,  and  2,400  kg.  when  potas- 
sium chloride  was  applied  with  the  superphosphates. 

More  than  1 gram  of  phosphoric  acid  per  kg.  being  found  in  the 
soil,  we  must  inevitably  conclude  that  it  was  in  a state  unassimilable 
by  plants,  or  at  any  rate  by  wheat.  We  conclude  also  that  the  ordi- 
nary mode  of  determination  of  the  total  phosphoric  acid  of  the  soil 
(digestion  with  nitric  acid)  gives  no  data  as  to  the  possible  necessity 
of  applying  superphosphates  on  the  land. 

When  plants  assimilate  phosphoric  acid,  this  substance  is  dissolved 
either  by  the  water  of  the  soil  in  the  presence  of  certain  substances— 
carbonic  acid,  etc. — or  by  liquids  excreted  by  the  roots  of  the  plants 
themselves.  In  any  case  these  solvents  are  far  from  having  the  prop- 
erties of  the  nitric  acid  with  which  the  soil  is  digested  in  analysis.  In 
1879  acetic  acid  was  tried  at  Grignon,  as  a solvent  which  resembles  the 
solvents  of  the  soil  or  of  the  plants.  As  a general  rule  acetic  acid 
dissolves  the  phosphates  of  protoxides  (lime  and  magnesia)  but  is 
without  any  action  on  the  phosphates  of  sesquioxides  (iron  and 
alumina).  In  that  year  it  was  found  that  the  Grignon  soil  contained 
more  than  0.3  grams  of  phosphoric  acid,  soluble  in  acetic  acid.  In  1890 
the  exhausted  soil  was  found  to  contain  only  traces  of  phosphoric  acid 
soluble  in  weak  acids.  Calculating  the  loss  to  kg.  per  hectare,  we 
find  the  soil  must  have  lost  1,200  kg.  of  assimilable  phosphoric  acid 
during  a period  of  ten  years.  What  became  of  it? 

(1)  It  may  have  been  removed  by  the  crops.  This  hypothesis  is 
untenable,  for  an  average  crop  removes  at  most  40  kg.  of  P2  05  per 
hectare;  for  ten  years  the  loss  by  removal  would  be  less  than  400  kg., 
only  a third  of  that  which  has  really  disappeared. 

(2)  The  phosphoric  acid,  formerly  assimilable  and  soluble  in  weak 
acids,  may  havebecomeunassimilableand  insoluble.  This  is  quite  possi- 
ble. 1 1 has  repeatedly  been  observed  that  phosphate  of  lime,  mixed  with 
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some  earth,  and  in  the  presence  of  carbonic  acid,  is  acted  upon  by  the 
iron  and  alumina  compounds  of  the  soil,  and  converted  into  insoluble 
phosphate  (Thenard). 

(3)  Some  of  the  phosphoric  acid  may  have  been  washed  away  by  the 
drainage  waters.  Generally  the  drainage  waters  are  exceedingly  poor 
in  phosphoric  acid,  and  it  is  not  probable  that  this  is  the  predominating 
cause. 

We  assume,  therefore,  that  in  the  soil  of  the  constantly  unmanured 
plats  the  phosphoric  acid  has  now  become  totally  insoluble  in  weak 
acids,  and  un assimilable.  How  is  it  that  for  the  regularly  manured 
plats  no  change  has  taken  place  in  the  phosphoric  acid  ? It  seems  that 
the  addition  of  barnyard  manure  has  prevented  the  soluble  phosphates 
from  reverting.  How  this  comes  about  we  can  not  explain  fully ; further 
investigations  are  necessary  to  throw  light  on  the  subject. 

In  1891  superphosphates  were  tried  on  a plat  bearing  oats,  aud  con- 
stantly unmanured  since  1875.  The  yields  of  grain  per  hectare  in  this 
case  with  that  on  a part  of  the  same  plat  without  superphosphate,  and 
with  that  on  the  constantly  manured  plats  were  as  follows: 


Constantly  manured  plats 


Constantly  unmanured  plat 


( Superphosphates  in  1891 
( Without  superphosphate 


Kg. 

3,  600 
3,  000 
2, 800 


Thus  oats  seem  to  thrive  nearly  as  well  in  what  we  have  called  an 
exhausted  soil  as  in  a constantly  manured  soil.  The  preceding  years 
but  little  difference  was  evidenced  between  the  yields  on  manured  and 
unmanured  plats.  We  may  say  that  oats  easily  find  the  food  they 
need;  for  this  plant  the  phosphoric  acid  is  still  assimilable,  while  it 
has  become  unassimilable  for  wheat,  clover,  and  beets. 

The  importance  of  this  subject  is  obvious.  We  can  not  say  that 
a particular  element  of  the  soil  is  assimilable  by  plants  in  general, 
but  we  must  consider  each  plant  in  particular.  It  is  difficult  to  explain 
these  differences.  We  do  not  think  that  oats  have  more  roots  than 
wheat  and  thus  have  more  action  on  the  substances  in  the  soil.  We 
rather  think  that  the  roots  of  oats  produce  a larger  amount  of  acids,  or 
perhaps  more  powerful  acids,  than  the  roots  of  wheat;  in  this  way  the 
former  plant  would  obtain  the  food  it  needed  where  others  would  sicken. 

Conclusions . — (1)  Grignon  soil  in  good  condition,  receiving  barnyard 
manure  every  year  or  so,  does  not  yield  better  crops  when  manured 
with  superphosphates;  these  are  useless  at  Grignon. 

(2)  This  soil  contains  a fair  proportion  of  phosphoric  acid  soluble  in 
acetic  acid,  therefore  supposed  to  be  in  a state  easily  assimilable  by 
plants. 

(3)  When  the  soil  is  constantly  unmanured  the  phosphoric  acid  reverts 
and  becomes  entirely  insoluble  in  weak  acids,  the  total  amount  of  this 
substance  having  very  slightly  diminished. 

(4)  At  the  same  time  the  soil  bears  extremely  small  crops  of  certain 
plants — wheat,  clover,  and  beets.  This  sterility  is  in  a gTeat  measure 


INVESTIGATIONS  AT  GRIGNON  STATION.  27 

due  to  the  absence  of  assimilable  phosphoric  acid,  for  by  applying 
superphosphates  the  yields  are  considerably  improved. 

(5)  This  same  soil,  however,  which  is  incapable  of  bearing  a good 
crop  of  wheat,  can  still  bear  average  crops  of  oats.  For  this  plant  the 
phosphoric  acid  is  still  assimilable.  Different  plants  have  different 
needs. 

We  hope  soon  to  give  the  results  of  further  investigations  on  the 
reversion  of  the  phosphoric  acids  of  the  soil. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICULTURAL  EXPERIMENT  STATIONS 
IN  THE  UNITED  STATES. 


CHEMISTRY. 

E.  W.  Allen,  Editor. 

A study  of  the  losses  of  nitrogen  in  the  air  drying  of  ferment- 
able substances,  W.  Freak  and  H.  L.  Holier  ( Pennsylvania  Sta. 
Report  for  1891 , pp.  123-133 ). — The  authors  review  quite  fully  the  ~ 
literature  of  this  subject,  showing  that  considerable  losses  have  been 
observed  in  air-drying  certain  materials  previous  to  sampling  for 
analysis,  notably  in  the  cases  of  silage  and  barnyard  manure.  They 
planned  and  carried  out  a series  of  experiments  to  study  these  losses 
more  thoroughly,  and  especially  to  study  the  Konig  method  of  deter-  . 
mining  the  nitrogen  in  the  original  material  without  previous  air  dry- 
ing. This  method  consists  in  digesting  100  to  200  grams  of  finely 
chopped,  fresh  substance  in  a porcelain  dish  with  100  to  150  c.  c.  of  sul- 
phuric acid  such  as  is  used  in  the  Kjeldahl  digestions,  until  a pasty, 
homogeneous  mass  is  obtained.  This  is  cooled,  and  30  to  60  grams 
taken  for  analysis  by  the  Kjeldahl  method. 

The  materials  used  by  the  authors  were  corn  silage,  the  fresh  dung 
of  sheep,  and  the  fresh  dung  of  steers  fed  exclusively  on  hay.  The 
nitrogen  was  determined  in  each  case,  (1)  by  the  Konig  method  in  the 
fresh  material,  (2)  by  the  Konig  method  after  keeping  the  material  in 
a closed  jar  for  some  days  with  a few  drops  of  carbon  disulphide;  (3)  by 
the  Kjeldahl  method  after  air-drying  the  material  at  60°  to  70°  O.;  and 
(4)  by  the  Kjeldahl  method  after  air  drying  the  material  previously 
sprinkled  with  dilute  hydrochloric  acid,  a number  of  parallel  tests  being 
made  in  each  instance. 

The  results  of  these  studies  are  tabulated.  They  indicate  no  loss  of 
nitrogen  in  air  drying  corn  silage  and  steer  dung,  but  a loss  of  about 
12  per  cent  of  the  nitrogen  in  sheep  dung,  which  was  only  slightly 
diminished  by  sprinkling  the  material  with  hydrochloric  acid  before 
drying. 

The  failure  of  the  hydrochloric  acid  to  prevent  the  escape  of  the  major  portion  of 
that  nitrogen  which  was  volatilized  may  be  due  to  incomplete  moistening  with  the 
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acid  or  to  the  non-basic  character  of  the  volatile  material  in  which  it  escaped  An 
effort  was  made  to  collect  the  volatile  matter  for  examination  and  direct  quantitative 
determination,  but  owing  to  failure  of  the  apparatus  this  was  prevented.  It  is  evi- 
dent, however,  that  there  is  serious  danger  of  loss  in  the  air-drying  of  even  fresh  dung 
containing  one-half  per  cent  of  nitrogen  in  the  fresh  material,  and  that  preliminary 
moistening  with  hydrochloric  acid  affords  no  certain  prevention  of  such  loss. 

The  average  loss  observed  in  this  case  is  sufficient  to  elevate  a coefficient  of  digest- 
ibility of  44  to  an  apparent  coefficient  of  50,  a difference  altogether  too  important  to 
be  disregarded. 

In  general,  therefore,  while  the  results,  like  those  of  earlier  investigators  in  the 
same  line,  show  different  materials  to  behave  very  differently  as  regards  the  loss  of 
nitrogen  in  air-drying,  they  do  show  the  importance  of  a very  thorough  study  of 
various  fresh  substances  upon  this  point. 

The  Konig  method  was  found  less  convenient  and  more  tedious  than 
air-drying  the  material,  and  the  parallel  results  where  it  was  used  did 
not  agree  as  closely  as  where  the  sample  was  air-dried.  The  method  is 
believed  to  be  applicable  in  some  cases,  and  it  is  suggested  that  col- 
lective or  composite  samples  may  be  made  in  this  way  for  analysis. 
“The  results  in  the  cases  where  the  fresh  material  was  inclosed  in  jars 
to  which  a few  drops  of  carbon  bisulphide  had  been  added  show  no 
evidence  of  loss  of  nitrogen.” 

METEOROLOGY. 

W.  H.  Beal,  Editor. 

Rainfall  at  Iowa  Station,  E.  N.  Eaton  and  E.  S.  King  ( Iowa 
8ta.  Bui.  No.  20,  Feb.,  1893 , p.  732). — The  total  precipitation  (rain 
and  melted  snow)  for  the  year  ending  February  28,  1893,  was  33.93 
inches. 

Meteorological  observations  at  the  Maine  Station,  M.  0.  Fer- 
nald  ( Maine  Stci.  Report  for  1892,  pp.  147-170). — Observations  with 
hygrometers,  soil  thermometers,  and  terrestrial  and  solar  radiation  ther- 
mometers, and  on  the  amount  of  sunshine,  velocity  of  the  wind,  and 
rainfall  are  summarized  for  each  month  from  April  to  October,  1889  to 
1892,  inclusive,  together  with  a detailed  daily  record  of  the  observa- 
tions for  October,  1892. 

Observations  with  hygrometers.— ult  appears  from  observations  cover- 
ing the  period  of  growth  of  four  years  that  the  excess  of  moisture  in 
forest  above  that  of  open  field  in  the  morning  amounts  to  but  6 per 
cent,  while  in  the  middle  of  the  day  it  rises  to  14  per  cent,  and  at  night- 
fall drops  down  to  10  per  cent,  and  that  the  mean  excess  for  the  day 
is  10  per  cent.  In  a very  dense  forest  the  percentage  of  excess  would 
undoubtedly  rise  much  higher.  The  presence  of  patches  of  forest  in 
any  region  exerts  a marked  influence  on  the  hygroscopic  conditions  of 
the  atmosphere,  and  this  condition,  in  turn,  is  an  important  factor  in 
the  growth  of  vegetation.” 

The  average  excess  of  solar  intensity  above  that  given  by  the  max- 
imum thermometer  for  the  growing  periods  of  1889,  1890,  1891,  and 
1892  was  57.12°  F.  During  the  seasons  (April-October)  of  1890,  1891, 
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ancl  1892  the  average  number  of  hours  of  bright  sunshine  per  day  was 
6.4,  or  46  per  cent  of  the  possible  amount.  The  average  velocity  of  the 
wind  in  1890  was  8.9  miles  per  hour;  in  1891,  8.95  miles;  and  in  1892, 
9.5  miles.  The  total  rainfall  in  1889  was  18.85  inches;  in  1890,32.52 
inches;  in  1891,  23.07  inches;  and  in  1892,  21.62  inches.  The  rainfall 
in  Mav,r  1892,  amounting  to  10.13  inches,  was  larger  than  in  any  other 
month  in  twenty-four  years. 

Meteorological  summary  for  Massachusetts  State  Station 

(Massachusetts  State  Sta.  Bui.  No.  47,  May , 1893,  p.  1 ). — A summary  for 
the  months  of  January,  February,  March,  and  April,  1893,  with  sum- 
maries for  the  corresponding  months  in  1892  for  comparison. 

Weather  summary  for  New  Hampshire,  November,  1891- 
October,  1892  {New  Hampshire  Sta.  Report  for  1890  and  1891,  pp.  264- 
281). — Weather  observations  for  each  month,  by  the  New  England 
Weather  Service  at  sixteen  stations  in  the  State,  are  tabulated  and  dis- 
cussed. 

The  following  table  gives  a summary  of  the  observations  at  thirteen 
of  these  stations: 

Summary  of  meteorological  observations  for  the  year. 


Temperature. 

Precipitation. 

Rainy  days. 

Stations. 

Mean. 

Highest. 

Lowest. 

Absolute 

range. 

Total 
rain  and 
snow. 

| Cn- 
melted 
snow. 

Total. 

Monthly 

average. 

Berlin  Mills 

Deg.F. 

41.4 

Deg.F. 

94 

Beg.  F. 
-24 

Deg.  F. 
118 

Inches. 
41.  84 

Inches. 

73 

136 

11 

Concord - 

46.7 

93 

— 8 

101 

38.  29 

46 

108 

9 

Hanover 

44.  5 

89 

—11 

100 

37. 12 

28 

111 

9 

Littleton 

89 

—16 

105 

42.  99 

59 

119 

10 

Manchester  (a) 

49.’ 2 

98 

—16 

114 

35.  68 

43 

118 

10 

Manchester  (b)  

47.5 

95 

— 2 

97 

34.  28 

55 

125 

10 

Nashua 

49.7 

96 

— 7 

103 

35.  87 

54 

101 

8 

Newton. ........ ... 

47.0 

94 

— 2 

96 

38 

89 

7 

North  Conway 

44.0 

98 

-13 

111 

40.82 

53 

83 

7 

Plymouth 

48.  7 

98 

—12 

110 

46. 16 

45 

118 

10 

Stratford 

45.  h 

98 

—20 

118 

41.34 

54 

109 

9 

Walpole 

44.7 

94 

—22 

116 

37. 19 

48 

102 

8 

West  Milan 

41.1 

94 

—28 

122 

45. 13 

60 

132 

11 

Average 

45.3 

94 

-13 

108 

39.  72 

50 

111 

9 

The  code  of  signals  for  flashing  weather  forecasts,  from  Mount  Wash- 
ington with  the  electric  search  light  is  explained. 

Meteorology,  W.  Frear  (Pennsylvania  Sta.  Report  for  1891 , pp. 
189-193 , 202-208,  217-246).— The  work  in  1891  was  along  the  same  lines 
as  that  reported  in  the  Annual  Report  of  the  station  for  1890  (E.  S.  R., 
vol.  hi,  p.  720)  and  included  general  observations  on  atmospheric  phe- 
nomena, sunshine  records,  and  soil  temperatures.  Monthly  summaries 
of  meteorological  observations  and  weekly  crop  reports  are  given  in  the 
body  of  the  report,  and  the  detailed  record  of  daily  observations  in  an 
appendix.  The  summary  of  observations  for  the  year  is  as  follows: 
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Summary  of  meteorological  observations. 


Year  1891. 


Winter  (Oct.,  189), 
to  Mar.,  1891). 


Barometer  (inches) : 

Mean 

Highest 

Lowest 

Temperature  (degrees  F.) : 

Mean 

Highest 

Lowest 

Annual  range 

Mean  daily  range 

Greatest  daily  range 
Least  daily  range 


38.038  

30.765  (Nov.  19)  

29.159  (Hov.  23)  

48. 17  34. 96 

92  (Ang.  11)  

0.0  (Mar.  2)  0.0  (Mar.  2) 

92  

18. 35  

40  (Hov.  17)  

2 (Feb.  8, 

and  Mar.  8)  


Mean  dailyrelative  humidity  (per 

cent) 

Bain  fall  (inches) : 

Total 

Greatest  monthly 

Greatest  daily 

Humber  of  days  on  which  0.01  inch 

or  more  of  rain  fell 

Mean  percentage  of  cloudiness 

Humber  of  days  on  which  cloudiness 

averaged  80  per  cent  or  more 

Average  hours  of  sunshine  per  day  . . 
Wind  (miles) : 

Total  movement 

Maximum  velocity 

Greatest  daily  movement 

Last  frost  in  spring 

First  frost  in  fall 


76. 17 

45.82 
5.  65 
1.  52 

140 
58.  74 

131 


31,  574 
,034 
,415 


(July) 
(Oct.  7) 


23.  36 


102 


(Apr.  22)  

(Dec.)  


Growing  season 
(Apr.  to  Sept.,  1891). 


62.08 

92  (Aug.  11) 

20  (Apr.  5) 

20.7 

85  (June  28) 


71.6 
20.  91 

1.39  (July  30) 
69 

49.  98 
48 

6 h.,  41  m. 

j May  4. 

Sept.  30. 


Principal  periods  of  crop  development. 

Oats : 

Sown  April  18. 
Heading  June  22. 

Cut  July  27-31. 

Grass. 

Haying  begun  June  25. 
Haying  ended  July  16. 


The  winter  of  L890-;91  was  much  like  the  preceding,  being  a little  colder  on  the 
average,  but  not  reaching  the  minimum  attained  in  that  of  1889—^90 ; the  degree  of 
cloudiness  and  of  total  precipitation  were  similar,  but  this  year  three  times  as  many 
inches  of  snow  fell  as  in  the  winter  preceding,  securing  a covering  for  a much  greater 
length  of  time.  As  in  that  year,  frosts  occurred  in  early  May  and  late  in  September; 
but  this  year  the  fruit  in  this  locality  was  injured  to  only  a trifling  degree. 

The  humidity,  rainfall,  and  number  of  rainy  days  were  considerably  less,  and  there 
was,  on  the  average,  half  an  hour  more  sunshine  daily  during  the  growing  season. 
But  in  the  early  spring  the  growth  of  wheat  and  grass  was  much  retarded  by  cold 
rains,  which  were  followed  by  protracted  drought  that  injured  the  hay  and  threat- 
ened to  destroy  the  oats  and  barley.  Hay  harvest  was  much  interfered  with, 
owing  to  rains;  oat  harvest  was  similarly  retarded,  and  fall  plowing.  The  pota- 
toes, especially  the  earlier  varieties,  were  caused  to  rot  by  the  excessive  moisture. 
The  fall  was  severer  than  for  many  years,  and,  while  it  promoted  the  curing  of  corn 
and  haiwesting  of  late  potatoes  and  roots, 'it  severely  injured  the  young  wheat. 


Wheat: 

Sown  September  5,  1890. 
Ripening  June  22, 1891. 
Cut  July  8-9. 

Corn : 

Planted  May  9. 

Tasseling  July  22-27. 

In  milk  August  29. 

Cut  September  22. 
Husked  Ooctber  21. 
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Meteorological  report,  J.  Dryden  ( Utah  Sta.  Report  for  1892,  pp 
204-214). — A summary  of  temperature  readings  for  each  mouth  of  1892 
at  ten  stations  in  different  parts  of  the  State  furnished  by  the  Utah 
Weather  Bureau,  and  tabulated  daily  and  monthly  summaries  of 
observations  at  the  station  during  1891  and  1892  on  temperature,  press- 
ure, humidity,  dew-point,  and  precipitation.  The  following  is  a sum- 
mary for  ten  months  (March-December)  of  each  year:  Pressure 
(inches). — Average  1892, 24.949.  Air  temperature  (degrees  F.). — Highest 

1891,  79.75;  1892,  80.33;  lowest  1891,  25.50;  1892,  22.85;  mean  1891, 
52.15;  1892,  51.27.  . Precipitation. — Total  rainfall  (inches)  1891,  6.16; 

1892,  8.16. 

The  station  at  Logan  is  4,777  feet  above  the  sea  level.  The  average 
barometric  pressure  for  ten  months  of  1892,  as  will  be  observed,  was 
24.95  inches.  It  is  explained  that  the  figures  for  relative  humidity, 
which  range  for  the  months  of  April-September,  1892,  from  51.22  to 
76.8,  and  for  dew-point,  which  range  for  the  same  months  from  28.35  to 
66.36,  are  probably  too  high,  due  to  evaporation  from  excavations  in 
progress  near  the  thermometer  cage. 

WATER— SOILS. 

W.  H.  Beal,  Editor. 

Value  of  natural  waters  to  crop  growth,  W.  P.  Gutter  ( Utah  Sta. 
Bui.  No.  22,  May , 1893 , pp.  8-12). — “The  chemical  department  of  the 
station  has  undertaken  a study  of  the  water  supply  of  the  Territory 
m order  to  ascertain,  as  far  as  possible,  the  amount  of  food  furnished 
to  crops  by  natural  or  artificial  irrigation.” 

Some  general  remarks  are  made  on  composition  of  water,  the  annual 
rainfall  of  Utah,  irrigation  waters,  and  analyses  of  samples  taken 
from  the  Logan,  Bear,  Weber,  Ogden,  Jordan,  and  Provo  rivers.  In 
the  case  of  each  river  water,  samples  were  taken  every  week  during 
the  irrigation  season,  these  were  united,  and  an  average  sample  ana- 
lyzed. The  results  of  the  analyses  are  given  below : 

Analyses  of  the  waters  of  Utah  rivers. 


[Parts  per  million.] 


Name  of  river. 

Total 

solids. 

Lime. 

Magnesia. 

j Potash. 

Chlorine. 

Nitrogen. 

Logan  

175.2 

66. 10 

18.00 

1. 31 

3.4 

0.07 

Bear 

290.  4 

80.  02 

15.74  j 

3.  69 

3.7 

0. 11 

Provo 

224.  5 

67.  97 

13.41 

4.  42 

0.8 

0. 11 

Weber 

302.0 

76.  09 

12.74  j 

7.04  * 

3.3 

0. 16 

Jordan 

401.0 

76.  20 

27.70  1 

3.20  1 

19.  0 

0. 11 

Ogden  

275.  6 , 

72. 10 

18.30 

3.73 

4.2 

0. 10 

Average 

278,-1 

73.  08 

17.65 

3.  89 

5.7 

0.  11 
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“ Considering  the  weight  of  water  in  a layer  1 inch  deep  to  be  225,000 
pounds  per  acre,  we  can  calculate  from  the  above  table  the  amount  of 
the  different  compounds  brought  on  the  soil  with  each  inch  of  irrigation 
water.  The  average  amount  in  pounds  per  acre  is  as  follows : Total 
solids  62.57,  lime  16.44,  magnesia  3.97,  potash  0.87,  cholorine  1.28, 
nitrogen  0.025. 

“In  no  one  of  the  river  waters  was  phosphoric  acid  present.” 

An  analysis  is  also  given  of  water  from  an  artesian  well  on  the  shore 
of  Great  Salt  Lake.  The  water  was  found  to  be  “ a strong  solution 
of  common  salt  and  chlorides  of  lime,  magnesia,  and  potash.” 

Soil  temperatures  and  terrestrial  radiation,  M.  O.  Fernald 
(Maine  Sta.  Report  for  1892,  pp.  152-161). — “ The  periods  covered  by 
the  experiment  are  from  May  1 to  November  1,  1889,  and  from  April  1 
to  November  1,  1890,  1891 , and  1892,  with  thermometers  placed  in  the 
soil  [in  an  open  field]  to  the  depths  of  1,  3,  6,  9, 12,  24,  and  36  inches. 

* * * The  mean  daily  ra  ge  at  the  depth  of  1 inch  during  the 

period  of  observations  was  5.22°  $ . at  a depth  of  3 inches,  4.54° ; at  the 
depth  of  6 inches,  1.81°;  at  the  depth  of  9 inches,  1.02° $ and  at  12 
inches  very  slight.  * * * 

u Comparing  soil  temperatures  with  air  temperatures  during  the  four 
seasons,  the  following  mean  results  appear:  At  the  depth  of  1 inch 
the  temperature  of  the  soil  was  lower  than  that  of  the  air  by  2.32°  ; at 
the  depth  of  3 inches,  by  2.12° ; 6 inches,  by  3.22°;  9 inches,  by  3.94°  j 
12  inches,  by  4.12°;  24  inches,  by  5.86°;  and  at  the  depth  of  36  inches, 
by  7.16o.” 

The  mean  terrestrial  radiation  for  the  four  years  was  7.31°  and  the 
greatest  range  19.5°. 

Soil  temperatures,  W.  Frear  ( Pennsylvania  Sta.  Report  for  1891 , 
pp.  194-201 , 247-270). — Tabulated  daily  and  monthly  summaries  of  tri- 
daily observations  during  1891  with  thermometers  at  the  surface  of  the 
soil  and  at  depths  of  1 to  24  inches.  The  following  is  a yearly  summary 
of  the  soil  temperatures  for  the  growing . season,  April  to  September, 
1891: 


Soil  temperatures , April  to  September,  1891. 


Depth. 

Highest. 

Lowest. 

Daily 

mean. 

Mean 

daily 

range. 

Greatest  daily  range. 

At  surface  . . . 
1 inch  deep. . . 
3 inches  deep. 
6 inches  deep. 

12  inches  deep. 
24inchesdeep. 

Degrees  F. 

84  (June  16) 

82  (June  15  and  16) 

79  (June  16) 

75  (June  15) 

72.5  (Aug.  10,  ll,andl2) 
69  (Aug.  12) 

Degrees  F. 

31  (Apr.  5) 

29  (Apr.  8) 

31.5  (Apr.  6) 

33  (Apr.  5) 

35  (Apr.  6, 7,  and  8) 

36.5  (Apr.  — 4 days) 

Deg.  F. 
62.  08 
61.38 
61.50 
61.  50 

61.50 
61.  00 

Degs. 
10.35 
9.  09 
6.44 
3. 34 

1.  67 
0.  31 

Degrees. 

25  ( Apr.  30  and  May  19). 
\ 20  (May  10  and  19). 

1 16.5  (Apr.  30). 

1 8.5  (Apr.  30  and  May 
8 and  19). 

: 6.5  (June  4). 
j 2.  0 (May  23). 
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FERTILIZERS. 

W.  H.  Beal,  Editor. 

The  use  and  value  of  manure,  J.  W.  Sanborn  ( Utah  Sta.  Report 
for  1892 , pp.  77-90). 

Synopsis. — The  desirability  of  preserving  and  using  farm  manure  is  explained.  In 
experiments  on  wheat  and  barley  the  increase  due  to  the  manure  was  about 
sufficient  to  pay  the  cost  of  application.  Plowing  under  gave  better  results  than 
harrowing  in  or  applying  on  the  surface.  * Unfermented  manure  gave  a higher 
yield  than  fermented.  There  was  little  difference  in  effect  between  manures 
from  different  animals.  Solid  manure  alone  proved  inferior  to  the  mixed  solid 
and  liquid  excrement,  and  housed  manure  was  superior  to  unhoused. 

General  information,  observations,  and  reports  on  experiments  at  the 
station  are  given  under  the  following  head : Manured  vs.  unmanured 
soil;  methods  of  application  of  manure;  fermentation  of  manure;  rela- 
tive value  of  cattle,  horse,  sheep,  and  hog  manure;  solid  and  liquid 
manure ; and  housed  vs.  unhoused  manure. 

Manured  vs.  unmanured  soil  (pp.  77-79). — Of  two  plats  seeded  to  * 
wheat  one  was  manured  at  the  rate  of  10  tons  per  acre  and  the  other 
remained  unmanured.  The  results  during  1891  and  1892  are  tabulated. 

“The  gain  from  the  use  of  the  manure  is  62  per  cent  wheat  and  62 
per  cent  straw,  or  6.6  bushels  of  wheat  and  660  pounds  straw,  having  a 
value  of  $5  at  this  place.  This  sum  just  about  pays  for  the  application 
of  manure.” 

Determinations  of  moisture  in  the  soil  showed  a very  slight  difference 
in  favor  of  the  unmanured  plats. 

Methods  of  application  of  manure  (pp. 79-84). — Four  plats  were  ma- 
nured at  the  rate  of  13J  tons  per  acre,  as  follows:  (1)  Applied  on  top  of 
the  ground  and  harrowed  in,  (2)  plowed  under,  (3)  left  wholly  on  top 
without  being  harrowed  into  the  soil,  and  (4)  applied  in  winter.  A 
check  plat  remained  unmanured.  The  yields  of  grain  and  straw  of 
barley  in  1890  and  of  wheat  in  1891  and  1892  are  tabulated. 

Tbe  largest  yield  of  wheat  and  of  wheat  and  straw  was  secured  on  the  plat  where 
the  manure  was  plowed  under.  The  next  largest  yield  was  where  it  was  applied  on 
top  of  the  ground  in  the  winter  and  laid  on  a level  soil  to  be  washed  into  the  ground, 
for  here,  unlike  lands  in  the  East,  very  little,  if  any,  water  runs  off  the  surface  of 
our  level  grounds.  It  will  also  be  seen  that  when  the  manure  was  harrowed  in  it 
gave  better  results  than  when  it  lay  wholly  on  top,  both  being  applied  at  the  same 
time  in  the  spring.  * * * 

A fact  prominently  brought  out  is  that  the  ratio  of  straw  to  grain  varied  very 
much  with  the  different  methods  of  application.  When  harrowed  in  there  were  77 
pounds  of  straw  per  bushel  of  wheat.  When  plowed  under  there  were  94  pounds  of 
straw  to  each  bushel  of  wheat;  when  unmanured,  64  pounds  of  straw  to  a bushel 
of  wheat ; when  manured  in  winter  on  the  surface,  94  pounds  of  straw  to  a bushel 
of  wheat. 

The  moisture  content  of  the  unmanured  plat  was  again  found  to  be 
slightly  greater  than  that  of  the  manured  plat. 
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Fermentation  of  manure  (pp.  84, 85). — One  plat  2 by  6 rods  was  treated 
with  fermented  manure,  and  one  of  tbe  same  size  with  unfermented 
manure  from  the  same  source. 

The  fermented  manure  was  rather  imperfectly  fermented,  our  short  springs  not 
giving  time  or  wkrmth  enough  to  secure  the  fermentation  desired.  The  process 
of  preparing  the  manure  was  that  of  piling  it  up  in  a compact  body  so  that  it 
would  not  ferment,  and  of  placing  that  to  be  fermented  in  heaps  as  lightly  as 
possible  with  straw  between  the  layers  in  order  to  admit  the  air.  * * * The 

yield  for  1892  was:  Fermented  manure,  14  bushels  of  wheat  and  2,166  pounds  of 
straw ; unfermented  manure,  20  bushels  of  wheat  and  2,706  pounds  of  straw. 

Relative  value  of  cattle , horse , sheep , and  hog  manure  (pp.  85-87). — In 
1891  and  1892  each  of  these  kinds  of  manure  was  applied  separately, 
at  the  rate  of  1 ton  per  plat,  in  1891  and  1892,  to  plats  2 by  6 rods, 
seeded  to  wheat.  The  tabulated  results  with  the  different  manures 
indicate  that  “the  difference  in  yield  is  not  material  and  is  within  the 
limits  of  possible  error  or  within  that  of  the  natural  variation  of  the 
soil  in  fertility.” 

Solid  and  liquid  manure  (pp.  87-89). — On  one  plat  2 by  6 rods  solid  ma- 
nure alone  was  applied,  while  on  a similar  plat  a mixture  of  solid  and 
liquid  manure  was  applied.  Wheat  was  the  crop  grown.  It  appears 
“that  a decisive  gain  of  grain  was  made  by  using  the  solid  and  liquid 
manure  together,  amounting  to  6.7  bushels  or  29.9  per  cent.” 

Housed  vs.  unhoused  manure  (pp.  89,  90). — Manure  which  had  been 
spread  out  in  layers  4 to  6 inches  deep  on  loosely  jointed  boards  in  the 
open  air  and  allowed  to  weather  and  that  which  had  been  housed  was 
used  on  parallel  plats  2 by  6 rods  seeded  to  wheat  in  1891  and  1892. 
The  yields  of  straw  and  grain  during  each  year  are  given  in  a table. 

“ A small  gain  in  the  yield  of  grain  is  noted  for  the  housed  manure.” 

The  value  of  “ German  moss”  as  a litter,  W.  Frear  ( Pennsylvania 
Sta.  Report  for  1891, pp.  186-189 )» — This  material  “is  being  imported  in 
considerable  quantity  into  our  seaboard  cities  for  use  in  bedding  horses 
especially,  and  sold  at  a price  such  that  it  enters  into  competition  with 
straw.”  It  is  derived  from  species  of  Sphagnum  common  in  bogs  and 
swamps  in  this  country.  Tests  at  the  station  showed  that  1 pound  of 
the  compressed  moss  absorbed  on  the  average  13.46  pounds  of  water — 
an  absorptive  capacity  far  surpassing  that  of  the  materials  commonly 
employed  as  litter.  Determinations  of  the  fertilizing  constituents  gave 
the  following  results:  Nitrogen,  0.65  per  cent;  potash  (practically  all 
soluble),  0.095  per  cent;  and  phosphoric  acid,  0.03  per  cent. 

Fertilizer  experiments,  G-.  H.  Whitcher  {Hew  Hampshire  Sta.  Re- 
port for  1890  and  1891 , pp.  181-193). — A reprint  of  Bulletin  No.  12  of  the 
station  (E.  S.  B.,  vol.  n,  p.  734). 

Cooperative  fertilizer  experiments,  Gr.  H.  Whitcher  {Hew  Hamp- 
shire Sta.  Report  for  1890  and  1891,  pp.  156-168 ). — A reprint  of  Bulletin 
No.  10  of  the  station  (E.  S.  B.,  vol.  ii,  p.  412). 
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FIELD  CROPS. 

J.  F.  Duggar,  Editor. 

Influence  of  variety  and  of  rate  of  seeding  on  the  yield  of  silage 
corn,  H.  P.  Armsby  (. Pennsylvania  Sta.  Report  for  1891,  pp  17-26). — A 
reprint  of  Bulletin  No.  15  of  the  station  (E.  S.  R.,  vol.  n,  p.  741). 

Influence  of  variety  and  of  rate  of  seeding  on  the  yield  of  soil- 
ing corn,  H.  P.  Armsby  (. Pennsylvania  Sta.  Report  for  1891,  pp.  26-32).- — 
Previous  experiments  at  the  station  (Reports  for  1887,  1888,  1889,  and 
1890)  having  shown  that  the  yield  of  dry  matter  per  acre  for  soiling 
purposes  could  be  largely  increased  by  planting- the  larger  varieties. of 
corn  and  allowing  them  to  approach  maturity  before  harvesting,  it  was 
considered  desirable  to  test  the  relative  value  of  flint  corn  as  a soiling 
crop.  The  plan  of  the  experiment  was  similar  to  that  with  silage  corn 
referred  to  above.  A flint  corn  (mixture  of  common  varieties)  and  a 
large  dent  variety  (Breck  Boston  Market  Ensilage)  were  planted  side 
by  side,  each  variety  being  seeded  at  two  different  rates  (kernels  7 and 
14  inches  apart  in  drills  feet  apart).  There  were  some  irregularities 
in  planting  and  manuring,  but  it  is  thought  that  they  did  not  materially 
affect  the  general  result.  The  corn  was  harvested  September  20.  Tab- 
ulated data  are  given  for  the  chemical  composition  of  the  crop  and  the 
yield  of  nutrients  per  acre.  There  was  no  material  difference  in  the  com- 
position of  the  thin -seeded  and  thick- seeded  corn,  but  the  yield  of  dry 
matter  was  27  per  cent  greater  from  the  thicker  planting. 

“ The  coarse  dent  variety  used  gave  an  average  yield  of  45  per  cent 
more  dry  matter  per  acre  than  did  the  flint  corn. 

“The  quality  of  the  flint  corn,  as  indicated  by  chemical  analysis,  was 
considerably  better  than  that  of  the  dent  corn,  it  being  less  woody  and 
containing  more  protein.  When  fed  whole  (uncut)  the  flint  corn  was 
eaten  clean,  except  in  one  case,  where  a small  residue  was  left,  while  12  J 
per  cent  of  the  dent  corn  was  left  uneaten.  When  the  fodder  was  cut 
both  varieties  were  eaten  clean,  except  in  a single  instance.” 

Tillage  of  corn,  J.  W.  Sanborn  ( Utah  Sta.  Report  for  1892,  pp. 
108-120). — Mulching  and  depth  of  cultivation  (pp.  108-116). — The  following 
methods  of  treating  the  corn  crop  were  tested : Scarifying  the  surface  of 
the  ground  with  garden  rake;  cultivation  with  scuffle  hoe;  shallow, 
medium,  and  deep  tillage;  no  tillage,  weeds  pulled;  no  tillage,  weeds 
not  pulled ; mulching  with  dirt,  cut  straw,  and  whole  straw.  The  results 
are  tabulated.  “The  plats  were  uneven,  and  although  duplicated  for 
three  years  are  still  somewhat  uncertain  in  their  bearings.”  The  author 
considers  that  the  test  favors  shallow  cultivation. 

Determinations  of  moisture  and  temperature  of  the  soil  are  also  given, 
but  these  records  are  vitiated  by  the  unevenness  of  the  ground. 

The  weight  of  corn  roots  at  different  depths  was  determined,  and  the 
results  showed  a large  increase  in  the  weight  of  roots  from  the  first  to 
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the  fourth  inch  in  depth.  Below  the  fourth  inch  the  quantity  of  roots 
decreased  to  the  eighth  inch,  in  which  it  was  less  than  in  the  first  inch 
of  soil. 

Hilling  and  check-rowing  corn  (pp.  116-120). — Experiment  shearing  on 
these  two  methods  were  made  in  1891  and  1892.  The  results  for  1892 
are  given  below.  Corn  checked,  tilled  both  ways,  and  not  hilled,  yielded 
39.64bushels  per  acre;  checked  and  hilled  both  ways,  36  bushels;  checked, 
then  tilled,  and  hilled  one  way,  42.84  and  43.5  bushels;  drilled  and  tilled 
oneway,  43.5.  The  soil  temperatures  were  taken.  u The  temperature 
of  the  hills  of  corn  was  much  less  than  between  the  rows.” 

Cost  of  cotton  production  and  profit  per  acre,  Gr.  W.  Curtis  and 

J.  W.  C®SON  ( Texas  Sta.  Bui.  Ho.  26,  Mar.,  1893,  pp.  289-310). 

Synopsis. — Statements  of  the  cost  and  profit  of  raising  cotton  in  different  parts  of  the 
State,  based  on  the  accounts  of  farmers;  also  cost  and  profit  of  raising  cotton 
with  different  fertilizers  on  the  station  farm.  In-  every  case  the  cost  of  produc- 
tion was  considerably  below  the  selling  price.  On  the  station  farm,  cotton 
grown  on  unfertilized  land  cost  more  per  pound  than  that  grown  on  fertilized 
plats. 

In  determining  the  expense  of  growing  cotton,  labor  was  estimated 
at  $1  per  day,  a man  and  a single  team  at  $1.62J  per  day,  and  a man 
and  double  team  at  $2.25  per  day.  The  items  of  expense  included  rent 
of  land,  which  varied  in  different  sections  of  the  State  from  $3.50  to 
$7.98  per  acre;  seed,  fertilizer  when  used,  expense  of  preparation,  plant- 
ing, cultivation,  picking  (at  50  to  65  cents  per  100  pounds  of  seed  cot- 
ton), marketing,  ginning,  and  also  bagging  and  ties.  In  one  case  the 
salary  of  manager  was  also  charged  at  $1.50  per  acre,  and  in  another 
case  barnyard  manure  was  used  and  one  half  its  value  charged.  The 
seed  was  valued  at  from  10  to  nearly  11  cents  per  bushel,  but  was  some- 
times given  to  pay  for  ginning. 

The  following  table  gives  a condensed  summary  of  the  figures  fur 
nished  by  farmers  : 


Cotton — yield,  cost  of  production,  and  profit,  reported  by  farmers  in  Texas. 


Statement  number. 

Yield  of 
lint  per 
acre. 

Selling 
price  per 
pound  of 
lint. 

Expense 
per  pound 
of  lint. 

Expense 
per  acre. 

Profit 
per  acre. 

1 

Pounds. 

650 

418 

250 

250 

426 

500 

250 

Cents. 

9.0 
8.5 

8.5 

7.0 

7.5 
7.0 

8.5 

Cents. 
4.  09 

4.  62 

5.  47 
5.  24 
5.00 

t2. 12 
5.  66 

$30. 55 
22.  32 
*13.  68 
14.  71 
*21.31 
tl3. 85 
14. 15 

$31.  95 
16. 18 
7. 57 
4.39 
10. 64 
24. 40 
7. 10 

2 

3 

4 

5 

6 

7 

* Expense  of  ginning,  bagging,  and  ties  paid  by  cotton  seed,  and  not  included  in  these  figures, 
t Harvested  with  Cunningham  cotton  harvester  at  an  estimated  expense  of  10  cents  per  100  pounds 
of  seed  cotton. 
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The  following  table  gives  the  figures  obtained  in  growing  cotton 
with  different  fertilizers  on  the  station  farm : 

Financial  results  from  using  different  fertilizers  on  cotton. 


Fertilizers. 

Yield  of 
lint  per 
acre. 

Selling 
price  per 
pound  of 
lint. 

Pounds. 

Cents. 

( 300  pounds  cotton  seed  meal 

< 300  pounds  superphosphate 

V 544 

9.  625 

( 50  pounds  kainit 

) 

f 125  pounds  cotton-seed  meal 

j 

< 125  pounds  superphosphate 

[ 484 

9.625 

f 50  pounds  cotton-hull  ashes . 

C 150  pounds  bone  meal 

\ /19Q 

1 150  pounds  cotton-hull  ashes 

y.  u An) 

5 tons  barnyard  manure 

502 

9.  625 

No  fertilizer 

283 

9.  625 

State- 

ment 

No. 


Cents. 

5.77 

5. 42 

5.  78 

5. 57 
6.02 


$34.  90 
29. 36 

m 

27.17 

31.  23 
18.  84 


Profit 
per  acre. 


$20.  96 

20.  34 

16.25 

20.  30 
9.21 


Varieties  of  grasses,  forage  plants, and  corn,  J.  W.  Sanborn 
( Utah  Sta,  Report  for  1892,  pp.  67-76,  190-203). — Twenty-five  irrigated 
plats  on  “ upper  bench  land”  were  used  in  experiments  with  leguminous 
forage  plants  and  varieties  of  grasses. 

The  following  table  gives  the  yearly  and  average  yields  of  hay  of  cer- 
tain plats  for  1891  and  1892,  also  the  water  content  and  total  dry  mat- 
ter of  the  crop  of  1892 : 


Held  of  hay  from  different  forage  plants. 


1891. 

1892. 

1892. 

1892. 

1891-1892. 

Yield 
per  acre. 

Yield 
per  acre. 

Water 

content. 

Dry 

matter. 

Average 

yield. 

Mammoth  clover 

Alfalfa  

Pounds. 
2,  680 
2,  860 
3,  560 
2, 501 
2,  800 
2,  691 
1,260 
820 
7,  700 
2,  500 
2,  340 

Pounds. 
3,200 
4,700 
2,  000 
1,  500 
1,600 
1,  350 
' 1, 560 

800 

Per  cent. 
39. 95 
19.  22 
18. 49 
10.  53 
12.  72 
13.66 
14.  59 
21.  39 

Pounds. 
1,920 
3, 790 
1,630 
1,342 
1,397 
1,166 
1,  333 
629 

Pounds. 

2.  940 
3, 780 
2,  780 
2,  000 
2,  200 
2,  020 
1,  410 
810 

Alsike  clover 

Sainfoin  or  esparcet 

Meadow  fescue - - 

Tall  fescue 

English  rye  graas 

Italian  rye  grass 

Bokhara  clover  ( Melilotus  alba)  . ............ 

Redt<  p 

1,  600 
1,  800 

2,  05(J 
2,  070 

Timothy ............. ................. 

17.  67 

1,  482 

In  1892  rough-stalked  meadow  grass  yielded  1,100  pounds  of  hay  per 
acre,  containing  18.6  per  cent  water ; tall  meadow  oat  grass  1,800 
pounds,  with  13  per  cent  water;  sheep’s  fescue  2,200  pounds,  with  13.7 
per  cent  water;  red  clover  2,500  pounds,  with  18.2  per  cent  water. 
Thin  stands  and  other  conditions  vitiated  the  figures  for  the  remaining 
plats. 

“Bokhara  clover  ( Melilotus  alba)  gave  a great  yield,  and  is  better 
adapted  to  our  climatic  condition  than  any  crop  tried,  yet  what  to  do 
with  it  is  not  clear.”  This  crop  was  not  harvested  till  55  inches  high. 

Meadow  foxtail  grass  and  sainfoin  were  the  earliest  kinds  tested. 

Forage  crops  (pp.  190-192). — Notes  on  the  growth  of  white  lupines, 
pearl  millet,  German  millet,  Golden  Wonder  millet,  common  millet, 
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Rural  Branching  sorghum,  white  durra,  spring  vetch,  teosinte,  varieties 
of  saccharine  sorghum,  Kaffir  corn,  yellow  millo  maize,  Jerusalem  corn, 
Lathy rus  sylvestris , and  rape.  The  following  varieties  of  non-saccharine 
sorghum  succeeded : Edna,  Jagari,  Jlius,  Bansmati,Lebar,  and  Badala. 

Corn  (pp.  193-203). — The  dates  of  planting,  tasseling,  silking,  and 
harvesting  are  given;  also  the  yields  of  foddei  and  the  corrected  yields 
of  corn.  The  experiment  was  in  progress  for  three  years. 

“In  1890,  6 flint  varieties,  5 semi-dent  varieties,  and  7 dent  varieties 
were  grown,  and  all  matured.  In  1891,  8 flint  varieties  were  grown, 
one  of  which  did  not  mature;  6 semi-dents  were  grown,  two  of  which 
did  not  mature;  7 dents  were  grown,  5 of  which  did  not  mature.  In 
1892,  8 flints,  4 semi-dents,  and  11  dents  were  grown,  all  maturing.” 

Experiments  with  oats,  barley,  and  corn,  T.  F.  Hunt  ( Pennsyl- 
vania Sta.  Report  for  189 4,  pp.  44-61). 

Synopsis. — The  subjects  and  results  of  the  experiments  included  in  this  report  were 
as  follows:  (1)  Oats,  rate  of  seeding — the  yield  of  grain  varied  very  little  from 
seeding  between  8 and  18  pecks  per  acre  ; (2)  oats  and  barley,  soil  preparation — 
plowing,  and  harrowing  or  rolling  to  an  ordinary  extent  was  as  good  as  any 
other  method;  (3)  oats,  time  of  seeding — any  time  in  April  was  satisfactory; 
(4)  corn,  depth  of  seed  bed — plowing  6 inches  deep  gave  the  best  results;  (5) 
corn,  depth  and  frequency  of  cultivation — ordinary  cultivation  to  depths  of  2 
and  4 inches  was  most  satisfactory;  (6)  corn,  rate  of  planting  and  distribu- 
tion of  seed — one  kernel  every  6 inches  for  grain  and  every  3 inches  for  stover,  in 
rows  42  inches  apart,  gave  the  largest  yields,  the  number  of  kernels  in  a hill 
being  immaterial;  (7)  corn,  topping — the  yield  of  grain  was  decreased;  (8) 
corn,  detasseling — the  yield  was  not  affected  by  removing  the  tassels  on  alter- 
nate rows. 

The  experiments  reported  in  this  article  were  on  a rather  compact 
limestone  clay  soil.  There  was  a marked  deficiency  of  rainfall  during 
April  and  May  and  an  excess  in  August. 

Oats,  rate  of  seeding  (pp.  45-47). — Notes  and  tabulated  data  for  an 
experiment  with  Japan  oats  on  28  twentieth- acre  plats,  seeded  at  the 
rate  of  from  5 to  18  pecks  per  acre.  Fourteen  -of  the  plats  were 
manured  with  well-rotted  barnyard  manure  at  the  rate  of  10  tons  per 
acre  and  the  others  were  unmanured.  The  yields  of  grain  varied  very 
little  from  seeding  between  8 and  18  pecks  per  acre.  When  only  5 
pecks  of  seed  per  acre  were  used  the  yield  decreased  3 bushels.  “ It 
was  observed  that  the  thinner  the  seeding  the  taller  was  the  straw, 
and  that  the  thicker  the  seeding  the  earlier  the  oats  ripened.”  The 
application  of  barnyard  manure  increased  the  yield  of  grain  about  14 
bushels  per  acre,  and  the  yield  of  straw  from  1,500  to  2,500  pounds. 

Oats  and  barley , soil  preparation  (pp.  47-49). — Improved  American 
oats  (10  pecks  per  acre)  and  Manshury  barley  (8  pecks)  were  each 
sowed  on  12  twentieth- acre  plats,  without  manure. 

April  14  and  15,  1891,  tbe  12  plats  of  each  tract  were  prepared  in  duplicate  in  the 
following  manner: 

(1)  Plowed  7 inches  deep  and  rolled. 

(2)  Plowed  7 inches  deep  and  harrowed  three  times — ordinary  condition. 
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(3)  Plowed  7 inches  deep,  harrowed  three  times,  rolled  and  harrowed  three 
times—  seed-bed  finely  pulverized. 

(4)  Not  plowed;  harrowed  twice — surface  but  slightly  disturbed. 

(5)  Not  plowed;  cultivated  once  with  eight-shovel  corn  cultivator  and  harrowed 
once — surface  rather  poorly  pulverized. 

(6)  Not  plowed;  cultivated  three  times  with  eight-shovel  com  cultivator  and  har- 
rowed three  times — surface  soil  fairly  well  pulverized.  * * * 

The  results  [as  tabulated]  do  not  indicate  that  there  was  any  material  advantage 
in  an  extra  preparation  of  the  seed-bed  over  that  of  plowing'  and  harrowing  three 
times,  or  over  that  of  plowing  and  rolling  merely. 

As  was  to  be  expected  in  this  compact  soil,  the  yield  of  both  oats  and  barley  was 
considerably  less  where  the  land  was  not  plowed,  the  decrease  being  about  the 
same  in  both  crops  (oats,  22.5  per  cent;  barley,  25  per  cent). 

Oats , time  of  seeding  (pp.  49,  50). — Japan  oats  were  sown  on  10 
twentietli-acre  plats  at  weekly  intervals  between  April  8 and  May  6. 
The  largest  yield  of  grain  was  from  seeding  April  15,  and  of  straw 
from  seeding  April  22.  Seeding  May  6 resulted  in  a material  decrease 
in  the  yield  of  grain  as  compared  with  seeding  any  time  in  April. 

Corn , depth  of  seed  bed  (pp.  50,  51). — Eight  fifteenth-acre  plats  were 
seeded  with  a medium  maturing  dent  variety  of  corn,  different  plats 
being  plowed  to  depths  of  from  4 to  10  inches.  The  results  favored 
plowing  6 inches  deep. 

Corn , depth  and  frequency  of  cultivation  (pp.  51-54). — On  8 fifteentli- 
acie  plats  corn  was  cultivated  at  different  depths  and  with  different 
frequency.  The  plan  and  results  of  the  experiment  are  shown  in  the 
following  table : 


Effect  of  cultivation  of  corn  at  different  depths. 


Kind  of  cultivation. 

Weight 
of  100 
ears. 

Yield  of 
ears  per 
acre. 

Weight 
of  stover 
per  acre. 

Weight 
of  fodder 
per  acre. 

1 . Vnnft  

Pounds. 

37 

Bushels. 

47 

Pounds. 
2, 400 
2,  925 
2,  700 

Pounds. 
6, 150 
7, 275 
7,050 

6,  945 

7,  650 
7,950 
7,  575 

2 Hoed  

42 

54 

8 Shallow,  frequent ............ ... .......... 

44 

54 

4.  Deep,  frequent ............ ........... 

47 

56 

2, 445 
2,  850 
3, 150 

5.  ShflllnTT,  ordinary  

49 

60 

6 Deep  ordinary  ... ......... ...... ........ 

48 

60 

7.  Shallow,  once  after  usual  time 

50 

59 

2,  850 

8.  Deep,  once  after  usual  time 

48 

54 

2,  625 
2,  400 
2,  800 
2,  740 
2,  570 
3,000 

6,  975 
6, 150 
7,425 

None,  1 plat 

37 

47 

Shallow,  average  3 plats ........ 

48 

58 

Deep  average  3 plats ..... ........ ... 

48 

57 

7,  290 
7,  000 
7,800 
7,275 

Frequent,  average  2 plats ..... 

45.5 

55 

Ordinary  average  2 plats .... ........... 

48.  5 

60 

Once  after  usual  time,  average  2 plats ................ 

49 

56.5 

2,  740 

“The  * * * plat  in  which  the  soil  was  not  stirred  after  the  corn 

was  planted  gave  a yield  on  this  compact  clay  soil  of  47  bushels  per 
acre,  while  three  plats  cultivated  about  2 inches  gave  an  average  yield 
of  58  bushels,  and  three  plats  cultivated  about  4 inches  deep  gave  an 
average  yield  of  59  bushels  per  acre.  * * * 

“The  results  from  the  plats  receiving  no  cultivation  show  that  stir- 
ring this  soil  is  not  essential  to  a fair  yield  of  corn. 
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“Larger  yields  of  corn  and  stover  were  obtained  where  only  ordinary 
cultivation  was  given  than  where  the  corn  was  either  frequently 
cultivated,  or  where  it  was  cultivated  after  the  usual  time  of  laying 
corn  by.” 

Corn , rate  of 'planting  and  distribution  of  seed  (pp.  54-58). — An  account 
of  an  experiment  in  which  a medium  maturing  variety  of  dent  corn  was 
planted  on  24  fortieth -acre  plats  at  six  different  rates  and  with  five 
different  methods  of  distribution.  The  plan  and  results  of  the  experi- 
ment are  shown  in  the  following  table : 

Summary  of  results  with  corn  planted  at  diffei'ent  rates. 


Planted  at  the  rate  of  one  kernel  to  every — 


3 inches. 
Average 
of  5 plats. 

6 inches. 
Average 
of  5 plats. 

9 inches. 
Average 
of  5 plats. 

12  inches. 
Average 
of  4 plats. 

15  inches. 
Average 
of  3 plats. 

24  inches. 
Average 
of  2 plats. 

Number  of  kernels  planted,  per  acre 

Number  of  stalks  harvested  per  acre... 
Number  of  stalks  harvested  for  100  ker- 

49, 780 

24,  890 

16,  590 

12, 445 

9, 955 

6,220 

37,  690 

19,  660 

13, 270 

9,  600 

8, 260 

6, 185 

nels  planted 

Number  of  ears  harvested  for  each  100 

76 

79 

80 

77 

83 

99 

stalks 

70 

87 

95 

100 

97 

93 

Weight  of  100  ears pounds.. 

14 

32 

41 

49 

52 

55 

Weight  of  100  stalks do 

Bushels  of  ear  corn,  80  pounds  ears  per 

25 

24 

25 

26 

35 

43 

bushel 

46 

69 

65 

59 

52 

40 

Weight  of  stover pounds.. 

6,  690 

4, 190 

3 175 

2,  520 

2, 780 

2,  440 

Weight  of  corn  fodder do 

10,  340 

9,690 

8,  345 

7,  230 

6, 430 

5,  610 

Pounds  stalk  for  100  pounds  of  ears 

183 

76 

61 

53 

67 

77 

So  far  as  the  production,  of  ears  was  concerned  the  stalks  reached  their  best  devel- 
opment when  planted  at  the  rate  of  one  kernel  every  12  inches,  or  12,445  kernels  per 
acre,  producing  one  stalk  every  15  inches,  or  9,600  stalks  per  acre.  * * * 

The  largest  yield  of  com,  69  bushels,  was  from  plats  planted  at  the  rate  of  one 
kernel  every  6 inches  in  rows  42  inches  apart.  There  were  19,660  stalks  produced 
per  acre,  which  was  at  the  rate  of  one  stalk  every  7^  inches.  Planting  at  the  rate 
of  one  kernel  every  9 inches  produced  4 bushels  less  corn  per  acre  from  about  one 
third  less  ears.  Planting  at  the  rate  of  one  kernel  every  12  inches  produced  10 
bushels  less  from  only  about  one  half  the  number  of  ears.  Obviously  where  the  corn 
is  to  be  husked  by  hand  the  cost  of  gathering  the  69  bushels  would  be  considerably 
more  than  that  of  gathering  the  59  bushels. 

In  general  the  quantity  of  stover  decreased  with  the  decrease  in  the  thickness  of 
planting.*  The  total  weight  of  corn  fodder  (ear  corn  and  stover)  decreased  with  the 
decrease  in  the  thickness  of  planting. 

While  the  total  weight  of  corn  fodder  was  650  pounds  greater  where  the  corn  was 
planted  at  the  rate  of  one  kernel  every  3 instead  of  6 inches,  the  weight  of  ear  corn  was 
1,850  pounds  or  23  bushels  less  from  the  former  than  from  the  latter.  In  other  words 
1,850  pounds  of  ear  corn  was  replaced  by  2,500  pounds  of  corn  stover. 

There  were  four  thicknesses  of  planting,  at  the  rate  of  one  kernel  every  3,  6,  9, 
and  12  inches,  in  which  there  were  four  methods  of  distribution,  namely,  1,  2,  3,  and 
4 kernels  per  hill.  * * * The  method  of  distribution  had  no  practical  effect  on 

the  yield  of  corn  or  stover. 

Corn , topping  vs.  cutting  ivhole  stales  or  allowing  corn  to  ripen  without 
cutting  (pp.  58-60).— An  account  of  an  experiment  in  which  the  tops  of 
corn  stalks  were  cut  off  just  above  the  ear  September  23,  or  the  stalks 


42 


EXPERIMENT  STATION  RECORD. 


cut  off  close  to  the  ground  at  the  same  date,  or  the  corn  allowed  to 
ripen  in  the  field  without  cutting. 

The  yields  tabulated  are  for  field-cured  material.  Any  variation  due  to  difference 
in  water  content  is  not  shown.  On  account  of  the  stalks  being  cut  at  different 
dates  such  variations  may  have  existed.  With  this  limitation,  the  results  were  as 
follows : 

(1)  The  weight  of  one  hundred  ears  was  least  where  corn  was  cut  and  shocked 
when  kernels  were  dented  and  greatest  when  corn  was  allowed  to  ripen  fully  before 
cutting  stalks.  Topping  the  stalks  reduced  the  size  of  the  ears. 

(2)  The  largest  yield  of  ears  was  obtained  when  corn  was  allowed  to  ripen  fully 
before  cutting  the  stalks.  The  yield  of  ears  was  reduced  by  topping  the  stalks  when 
the  kernels  were  dented  and  still  more  reduced  when  the  whole  plant  was  cut  up. 

(3)  The  same  general  results  were  obtained  from  the  stover.  The  top  was  about 
one- third  the  weight  of  the  total  stover  and  only  about  one-eighth  of  the  total  corn 
fodder.  By  topping,  1,050  pounds  of  stover  was  obtained  at  a loss  of  540  pounds  of 
ear  corn  per  acre  as  compared  with  allowing  the  corn  to  ripen  and  merely  gath- 
ering the  ears. 

Corn,  detasseling  (pp.  60,61). — Between  August  3 and  20,  in  a sea- 
son of  abundant  rainfall,  tlie  tassels  were  removed  as  they  appeared 
from  ten  alternate  rows.  The  number  and  weight  of  ears  were  not 
materially  affected  by  detasseling. 

Test  of  varieties  of  oats,  T.  F.  Hunt  and  W.  H.  Caldwell 
(. Pennsylvania  Sta.  Report  for  1891 , pp.  61-63). — Tabulated  data  for  15 
varieties  grown  in  1891  and  previous  seasons.  The  most  desirable 
varieties  in  the  tests  at  the  station  have  been  Japan  and  Improved 
American. 

Time  of  sowing  oats,  J.  W.  Sanborn  ( Utah  Sta.  Report  for  1892 , 
p.  131). — Two  years’  experiments  in  sowing  oats  at  different  dates 
showed  a marked  advantage  in  early  sowing. 

Experiments  with  potatoes,  W.  H.  Caldwell  ( Pennsylvania  Sta . 
Report  for  1891 , pp.  67-71). — The  experiments  with  potatoes  at  the 
station  in  1891  were  in  the  following  lines:  (1)  Test  of  varieties,  (2) 
amount  and  kind  of  fertilizer,  (3)  rate  of  planting,  (4)  preparation  of 
seed.  The  month  of  May  being  unusually  dry,  the  potatoes  sprouted 
very  slowly  and  the  stand  in  many  cases  was  very  imperfect. 

Test  of  varieties  (pp.  68,  69). — Tabulated  data  and  brief  descriptive 
notes  on  16  varieties.  The  following  are  recommended  as  of  most 
promise:  Freeman,  Green  Mountain,  Burpee  Superior,  Ben  Harrison, 
and  Monroe  County  Seedling. 

Amount  and  hind  of  fertilizer  (pp.  69,  70). — Dried  blood,  dissolved 
boneblack,  and  muriate  of  potash  applied  on  4 small  plats  “did  not 
produce  any  beneficial  results  on  land  which  had  received  the  usual 
application  of  barnyard  manure.” 

Rate  of  planting  (p.  70). — Seed  potatoes  were  planted  on  6 small 
plats  at  the  rate  of  10,  12J,  and  15  bushels  per  acre.  The  medium 
amount  of  seed  gave  the  largest  yields  as  regards  both  total  and  merch- 
antable product. 
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Preparation  of  seed  (pp.  70,  71). — Halves,  one  or  two-eye  pieces,  and 
similar  pieces  from  tubers  having  the  seed  end  removed,  weie  compared 
on  6 plats.  The  results  favored  the  use  of  half  tubers. 

Tillage  of  potatoes,  J.  W.  Sanborn  ( Utah  Sta.  Report  for  1893,  pp. 
125-128). — In  an  experiment  continued  through  three  seasons  a com- 
parison is  made  of  deep  and  shallow  tillage  and  no  tillage  for  potatoes. 
The  average  of  duplicate  plats  for  three  years  gives  the  yield  of  large 
and  small  potatoes  on  shallow- tilled  plats  as  206.38  bushels  per  acre; 
on  the  deeper  tilled  plats,  204.87  bushels;  and  on  the  untilled  plats, 
186.7  bushels.  Details  of  cultivation  are  not  given. 

Experiments  with  sugar  beets  in  Iowa,  1892,  Gr.  E.  Patrick,  W. 
H.  Heilemann,  and  E.  N.  Eaton  ( Iowa  Sta.  Bui.  No.  20,  Feb.,  1893, 
pp.  690-705). 

I . Synopsis. — A continuation  of  cooperative  work  with  farmers  in  the  study  of  sugar 
beet  culture.  The  conclusion  is  drawn  that  beets  of  good  quality  for  the  man- 
ufacture of  sugar  can  be  grown  in  certain  portions  of  Iowa. 

Previous  work  in  this  line  has  been  reported  in  Bulletins  Nos.  15 
and  17  of  the  station  (E.  ,S.  R.  vol.  hi,  p.  782;  iv,  p.  144).  Beet  seed 
was  distributed  by  the  station  to  farmers  in  different  parts  of  the  State. 
Eighteen  farmers  sent  samples  of  beets  to  be  analyzed  in  the  station 
laboratory. 

The  season  was  generally  unfavorable  because  of  the  wet  and  back- 
ward spring,  and  the  seed  was  deficient  in  germinating  power.  Tabu- 
lated data  are  given  for  the  weight  of  largest  and  smallest  beets  in 
each  sample,  the  estimated  yield  of  beets  per  acre,  dates  of  planting 
and  harvesting,  per  cent  of  sugar  in  the  beets  and  in  the  expressed  juice, 
solids  in  the  juice,  and  location  of  the  grower. 

The  samples  from  farmers  averaged  11.60  per  cent  of  sugar  in.  the 
beets,  with  a purity  coefficient  of  72.91.  The  best  sample  gave  15.78  per 
cent  of  sugar  in  the  beets,  with  a purity  coefficient  of  81.02. 

The  beets  grown  on  the  station  farm  gave  13.62  per  cent  of  sugar, 
with  a purity  coefficient  of  78.33.  The  average  weight  of  beets  grown 
by  farmers  was  20.5  ounces;  by  the  station,  13  ounces. 

The  average  loss  in  trimming  the  beets  grown  by  farmers  was  15  per 
cent;  by  the  station,  12  per  cent.  This  smaller  loss  on  the  college  farm 
is  attributed  to  deep  plowing  and  to  keeping  the  crowns  covered  by 
hilling  up  the  dirt. 

A sample  of  immature  beets  received  September  6 gave  only  7.13 
per  cent  of  sugar  in  the  roots,  with  a purity  coefficient  ot  62.5. 

Reports  from  growers  are  tabulated,  and  embrace  descriptions  of 
soil,  manuring,  previous  cropping  of  land,  and  distance  between  the 
beets. 

The  three  varieties  of  beets,  Vilmorin,  Klein  Wanzleben,  and 
Desprez,  were  compared  in  thirteen  instances.  The  average  size  of  the 
beets  of  the  3 varieties  was  very  nearly  the  same.  Vilmorin  and  Des- 
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prez  averaged  nearly  the  same  in  percentage  of  sugar  and  purity,  while 
the  Klein  Wanzleben  was  a little  higher  in  both  respects. 

Experiments  with  sugar  beets,  H.  H.  Kicholson  and  T.  L.  Lyon 
(Nebraska  Sta.  Bui.  No.  27,  Mar.  10,  1893,  pp.  1-26 , plates  3 , figs . 2, 
charts  6). 

Synopsis. — These  experiments  embrace  (1)  preserving  beets  through  the  winter,  (2) 
methods  of  topping  beets,  (3)  experiments  with  fertilizers,  (4)  cost  of  transplant- 
ing, (5)  rotation,  (6)  comparison  of  fall  and  spring  preparation,  (7)  varieties,  (8) 
large  and  small  seed,  (9)  heavy  and  light  seed,  (10)  effect  on  germination  of 
soaking  seed,  (11)  distance  between  rows,  (12)  changes  in  the  beet  during  growth 
and  maturity,  and  (13)  growing  beets  from  buds.  All  the  methods  of  storing 
beets  resulted  in  a loss  of  sugar  content  and  in  the  decay  of  some  of  the  beets. 
Topping  before  the  roots  were  taken  from  the  ground  required  less  labor  than 
topping  after  the  beets  were  laid  in  piles  or  rows.  The  amounts  of  fertilizer 
applied  were  generally  unprofitable.  There  was  a financial  loss  in  perfecting  the 
stand  by  transplanting  young  beets.  Millet  proved  a good  crop  to  precede  beets. 
Fall  preparation  was  superior  to  spring  preparation.  Desprez  variety  gave  the 
largest  tonnage.  Large  beet  seed  gave  better  results  than  small,  and  heavy  seed 
gave  better  results  than  light.  Dry  seed  germinated  better  than  soaked  seed. 
Eighteen  and  15  inches  between  the  rows  proved  better  distances  than  24  inches. 

Preserving  beets  through  the  winter  (pp.  1-11). — Four  lots  of  beets  were 
stored  October  29  and  opened  in  the  latter  part  of  the  next  April.  Lot 
1 (variety  Leinaire)  was  piled  on  the  surface  of  the  ground,  the  pile 
being  4 feet  wide  and  3J  feet  high.  The  beets  were  covered  with  a 
thin  coating  of  straw  and  earth.  The  pile  was  topped  with  straw.  A 
pipe  from  the  top  to  the  middle  of  the  pile  allowed  the  temperature 
of  the  heap  to  be  taken  at  intervals  through  the  winter.  When 
opened  about  one-eighth  of  the  beets  had  decayed,  those  near  the  sur- 
face suffering  most.  The  average  sugar  content  had  fallen  from  13.8 
when  the  beets  were  stored  to  11.4,  a loss  of  2.4  per  cent. 

Lot  2 (variety  Desprez)  was  stored  in  the  same  manner  as  the  first 
lot,  except  that  a box  ventilator,  with  holes  in  top  and  sides,  was  placed 
on  the  surface  of  the  ground  and  the  beets  piled  up  over  it.  In  this 
lot  the  sugar  content  fell  from  12.1  to  7.4  per  cent,  a loss  in  sugar  of 
4.7  per  cent. 

Lot  3 was  placed  in  a trench  3£  feet  wide  and  2 feet  deep,  the  pile 
extending  to  a height  of  about  2^  feet  above  the  surface  of  the  ground. 
Straw  and  earth  were  used  as  covering.  The  trench  was  ventilated  by 
a box  ventilator.  When  opened,  the  beets  in  the  trench  at  the  end  far- 
thest from  the  ventilator  had  suffered  a loss  of  only  0.1  per  cent  of  sugar. 
Near  the  ventilator  the  beets  were  badly  decayed,  nearly  the  entire  lot 
being  spoiled.  The  loss  in  sugar  content  of  the  sound  beets  in  this 
end  was  1.5  per  cent. 

Lot  4 was  stored  in  the  same  way  as  lot  3,  except  that  there  was  a 
ventilating  box  running  lengthwise  along  the  bottom  of  the  trench, 
terminating  at  one  end  in  an  upright  shaft.  In  this  the  variety  Klein 
Wanzleben  was  placed.  When  opened,  about  one- tenth  of  the 
whole  number  had  decayed.  Those  farthest  from  the  upright  ventila- 
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tor  were  in  the  best  condition.  The  average  loss  of  sugar  was  2.8  per 
cent.  The  temperatures  in  the  heaps  and  outside  are  recorded  for 
each  lot. 

Treatment  of  plats  and  meteorological  conditions  (pp.  5-11). — Kotes  on 
the  weather  and  care  of  the  plats. 

Methods  of  topping  heets  (p.  11). — The  time  required  for  one  man  with 
a hoe  to  top  an  acre  of  beets  before  the  roots  were  taken  from  the  ground 
was  eleven  hours,  while  the  time  required  for  the  same  work  by  the 
use  of  a sharp  corn  knife  after  the  beets  were  drawn  and  laid  in  rows 
was  seventeen  hours. 

Production  of  seed  (pp.  12, 13). — The  method  of  selecting  beets  rich  in 
sugar  for  the  production  of  seed  is  described.  The  beets  were  divided 
into  three  classes  by  the  following  method : A section  of  the  tap  root 
where  it  was  about  the  size  of  the  finger  was  taken  and  its  specific 
gravity  tested  by  throwing  it  into  aqueous  solutions  of  common  salt 
having  specific  gravities  of  1.0612, 1.0548,  and  1.0504.  The  beets  which 
showed  a higher  specific  gravity  were  tested  by  means  of  a polariscope, 
after  which  another  selection  was  made  based  upon  true  sugar  content. 

Experiments  with  fertilizers  (pp.  13, 15). — Tables  give  the  amount  and 
kind  of  fertilizer,  the  yields,  percentage  of  sugar,  purity,  pounds  of 
sugar  per  acre,  cost  of  fertilizers,  value  of  beets  and  loss  or  gain  per 
acre  from  using  fertilizers. 

From  the  tables  it  appears  that  the  effect  of  fertilizers  was  variable, 
and  that  in  most  cases  the  amounts  applied  were  unprofitable. 

Transplanting  (pp.  15, 16). — In  a plat  of  1 acre  the  vacant  spaces  in 
the  rows  caused  by  the  failure  of  the  seed  to  germinate  or  by  injury 
from  rains  were  filled  in  with  young  plants  of  the  same  variety  taken 
from  another  part  of  the  field  and  placed  at  the  usual  distance  in 
the  rows.  The  difference  in  the  cost  of  raising  beets  on  this  plat  and 
on  the  remainder  of  the  field  planted  with  the  same  amount  of  seed 
jier  acre  is  compared  with  the  value  of  the  increased  product  of  this 
acre  over  the  general  average.  The  increased  expense  on  the  area 
where  some  plants  were  transplanted  was  $22.91;  the  increased  value 
on  this  acre  was  $17.04,  leaving  a loss  of  $5.87  as  the  result  of  trans- 
planting. However,  the  author  considers  that  meteorological  condi- 
tions were  unfavorable  to  the  transplanted  area. 

Rotation  (pp.  16, 17). — The  yield,  purity,  and  per  cent  of  sugar  of  beets 
grown  after  millet,  buckwheat,  corn,  and  beets  were  compared.  The  fol- 
lowing table  gives  the  results: 


Results  of  experiments  with  sugar  beets  in  rotation. 


Previous  crop. 

Yield  of 
beets 
p^r  acre. 

Sugar  in 
beets. 

Purity. 

Millet 

Tons. 

12.0 

Per  cent. 
14.0 

81.3 

Buckwheat 

12.1 

12.4 

79.3 

Corn 

7.0 

12.6 

78.7 

Beets 

10.5 

13.1 

79.6 
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Millet  gave  the  best  results  as  a predecessor  of  beets,  leaving  the 
ground  in  excellent  physical  condition  and  comparatively  free  from 
weeds.  The  smallest  yield  of  beets  was  after  corn. 

Fall  and  spring  preparation  (pp.  17, 18). — Two  sets  of  plats  were  plowed 
in  the  fall ; one  of  these  was  replowed  in  the  spring,  the  other  simply  har- 
rowed with  a disk  harrow  and  smoothed  with  a drag  and  float.  The 
yield  of  beets,  sugar  content,  and  purity  were  practically  the  same  on 
both. 

Other  plats  which  were  plowed  and  subsoiled  in  the  fall  yielded  4 
tons  of  beets  per  acre  in  excess  of  the  plats  which  were  plowed  and  sub- 
soiled in  the  spring. 

Test  of  varieties  (pp.18,19). — The  following  varieties  were  grown:  Yil- 
morin,  Lemaire,  Knoche  Improved  Klein  Wanzleben,  Klein  Wanzle- 
ben,  and  Desprez.  Desprez  gave  the  largest  tonnage,  but  the  recorded 
results  are  vitiated  by  imperfect  germination  of  the  seed  and  by  injuries 
from  heavy  rains. 

Size  and  density  of  seed  { pp.  19-21). — By  means  of  sieves,  two  lots  of  seed, 
one  the  largest,  the  other  the  very  small  seed,  were  secured.  The  latter 
lot  contained  all  the  dried  up  and  shriveled  seed.  The  actual  yield  from 
the  larger  and  more  perfect  seed  was  5.3  tons  greater  per  acre  than  that 
from  the  imperfect  seed.  The  excess  in  sugar  content  which  was  also  in 
favor  of  the  beets  from  the  larger  seed  was  1 per  cent.  Both  lots  gave 
the  same  purity  coefficient. 

To  separate  seeds  with  a higher  specific  gravity  from  those  less  dense, 
the  seed  was  immersed  for  a moment  in  alcohol  of  about  80  per  cent 
purity.  This  did  not  affect  the  germinating  power  of  the  seed,  though 
soaking  for  half  an  hour  destroyed  the  germinating  power.  The  seeds 
which  sank  as  soon  as  thrown  into  the  alcohol  were  planted  on  one 
plat,  while  the  lighter  seeds  which  floated  were  planted  on  another. 
The  yields  of  the  crops  were  not  recorded.  The  light  seed  gave  a sugar 
content  of  11.3,  the  heavy  seed  14.3.  The  light  seed  gave  a purity 
coefficient  of  77.3,  and  the  heavy  seed  80.2. 

Effect  on  germination  of  soaking  seed  (pp.  21, 22). — In  a very  dry  soil 
were  sown  dry  seed,  and  seed  which  had  been  soaked  in  water  six 
hours  and  twenty- four  hours,  respectively.  Six  days  later  another  lot 
which  had  been  soaked  for  twelve  hours  in  equal  parts  of  urine  and 
water  was  sown  in  dry  soil.  Only  the  seed  which  had  been  soaked 
in  water  failed  to  germinate. 

Distance  between  rows  (pp.  21,22). — The  yield,  sugar  content,  and  purity 
of  the  beets  grown  on  plats  on  which  the  rows  were  respectively  24, 
18,  and  15  inches  apart  are  tabulated.  The  last  two  distances  gave 
larger  yields  than  24  inches. 

Changes  in  the  beet  during  growth  and  maturity  (pp.  23, 24). — Samples  of 
beets  and  leaves  were  analyzed  at  intervals  of  ten  days,  beginning  July 
10  and  ending  December  12.  The  analyses  are  tabulated,  and  show  at 
different  dates  the  weight  of  beets,  leaves,  roots,  crowns,  and  bodies; 
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tlic  specific  gravity,  water  content,  and  dry  matter  of  crowns  and  bodies 
the  specific  gravity,  Brix  reading,  apparent  water,  true  water,  dry 
matter,  ash,  sugar,  nitrogen,  apparent  purity,  and  true  purity  of  the 
juice  from  the  crowns  and  bodies  of  beets. 

Growing  beets  from  buds  (p.  25). — These  experiments  began  in  the 
autumn  of  1891.  High  grade  beets  were  selected,  the  buds  started, 
removed  from  the  beet  and  placed  in  the  greenhouse,  from  which  after 
rooting  they  were  moved  to  the  garden.  A figure  is  given  showing  a 
specimen  of  beets  so  raised.  This  work  will  be  continued. 

A study  of  the  growth  of  root  crops,  W.  II.  Caldwell  ( Pennsyl- 
vania Sta.  Report  for  1891 , pp.  33-43). — Sugar  beets  (Vilmorin  Im- 
proved) and  mangel-wurzels  (Long  Red  and  Harris  Yellow  Globe)  were 
seeded  at  two  different  rates,  April  22  and  May  6 and  20,  on  plats 
manured  with  dried  blood  (600  or  1,200  pounds  per  acre),  muriate  ot  pot- 
ash (200  pounds),  and  dissolved  bone  black  (100  pounds),  and  on  others 
unmanured.  The  rates  of  seeding  were  somewhat  irregular,  but  aver- 
aged 13.2  and  6.7  pounds  per  acre.  The  plants  on  the  thick-seeded  plats 
were  thinned  to  6 inches  apart  and  on  the  thin- seeded  plats  to  12 
inches.  Tabulated  and  other  data  are  given  for  yield  and  cost  of  crop. 

The  following  summary  of  results  is  taken  from  the  Report : 

The  advantage  of  early  over  later  seeding  was  forcibly  demonstrated  by  the  fact 
that  there  was  a gain  in  yield  of  from  3,000  to  5,000  pounds  per  acre  in  each  of 
the  first  two  plantings  over  the  succeeding  one  of  the  sugar  beets,  and  the  first  two 
plantings  of  both  kinds  of  mangel-wurzels.  Between  the  last  two  seeding  of  man- 
gel-wurzels the  difference  was  far  greater,  being  from  6,000  to  12,000  pounds  per  acre. 

There  was  a marked  advantage  in  the  use  of  the  larger  amounts  of  seed.  Aside 
from  the  increased  yield  per  acre  of  the  thick-seeded  plats  there  were  plenty  of  good 
strong  plants  where  needed  at  the  time  of  thinning,  which  obviated  transplanting 
with  accompanying  loss  of  vigor  and  time  for  growth. 

There  was  a profit  of  from  $10.28  to  $76.64  by  the  use  of  a mixture  of  commercial 
fertilizers  containing  a large  amount  of  nitrogen,  and  from  $14.21  to  $66.01  by  the 
application  of  a mixture  containiug  a liberal  amount  of  plant  food  with  mangel- 
wurzels. 

With  -sugar  beets  the  application  of  commercial  fertilizers  did  not  pay  in  four  of 
the  twelve  instances. 

The  cost  of  producing  the  sugar  beets  was.  $8.97  a ton;  of  the  Yellow  Globe 
mangel-wurzels  $6.89;  and  of  the  Long  Red  mangel-wurzels  $5.96. 

Mangel-wurzels  are  much  preferable  to  sugar  beets,  for  farmers  to  raise  as  stock 
food,  particularly  on  a close,  compact,  clay  soil. 

Early  seeding  facilitated  early  weeding  and  thinning,  thus  lessening  the  expense 
of  after  cultivation  of  the  crop. 

Tobacco,  A.  J.  Bondurant  (Alabama  College  Sta.  Bui.  Ro.  44, 
May , 1893 , p.  42). — A treatise  on  tobacco.  The  general  discussion  of  the 
subject  is  introduced  by  remarks  on  the  propagation  of  plants  in  beds 
covered  with  cloth.  The  topics  treated  at  length  in  this  bulletin 
are  the  botanical  characteristics  of  tobacco  and  the  climatic  conditions 
required  by  the  plant;  cultivating  and  transplanting  the  plants; 
chemical  properties;  fertilizers  for  tobacco;  insect  pests;  varieties; 
harvesting  and  curing;  Snow’s  modern  tobacco  barn;  and  stripping, 
prizing,  casing,  and  baling  tobacco. 
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Test  of  varieties  of  wheat,  W.  H.  Caldwell  (Pennsylvania  Sta 
Report  for  1891 , pp.  63-66). — Tabulated  data  and  descriptive  notes  on 
28  varieties  grown  at  the  station  from  one  to  six  years.  Dietz  Long- 
berry  Red  and  Fulcaster  gave  the  best  results. 

Harvesting  wheat,  J.  W.  Sanborn  ( Utah  Sta.  Report  for  1892 , pp. 
64-66). — The  yields  of  wheat  cut.  when  in  bloom,  in  early  milk  stage,  in 
early  dough  stage,  in  full  dough,  when  dried  to  center,  when  hard  to 
center,  when  ripe,  and  when  overripe  are  recorded  for  the  seasons  of 
1890,  1891,  and  1892.  The  time  of  harvesting  the  crop  on  each  plat  was 
changed  each  season.  The  plats  received  three  irrigations  each  season. 

The  following  table  gives  the  average  yield  and  other  data  for  three 
years,  except  that  the  yields  when  the  grain  was  adry  to  center”  are 
the  averages  for  only  two  years : 


Average  yield  of  wheat  per  acre  and  ratio  of  straw  to  wheat. 


Period  of  harvesting. 

Yield  of 
grain 
per  acre. 

Yield  of 
straw 
per  acre. 

Amount 
of  straw 
for  each 
bushel  of 
grain. 

Total 
yield  of 
grain  and 
straw 
per  acre. 

At  bloom 

Bushels. 

Bounds. 
2, 213 
1, 926 

Pounds. 

Pounds. 
2,  213 

At  milk  stage 

3.  06 

250 

2, 110 

Early  dough  stage . c„. 

10.  8 

1, 770 
1,  653 
1,  600 
1,  600 
1,800 
1,  693 

164 

2,  420 
2,  556 
2,  706 

2,  733 

3,  044 
2,  669 

Pull  dough 

15.  0 

169 

Dry  to  center 

18.  4 

144 

Hard  to  center r 

18.  8 

141 

Pipe 

20.7 

144 

Overripe 

16.2 

The  overripe  grain  was  lost  by  shattering,  and  the  ripe  grain  also 
suffered  some  loss  in  this  respect. 

The  table  shows  a constant  increase  in  the  yield  of.  grain  up  to  and 
including  the  ripe  stage.  The  increase  of  total  weight  of  straw  and 
grain,  from  bloom  to  the  ripe  stage,  amounted  to  34.5  per  cent. 

Field  experiments  with  wheat,  J.  W.  Sanborn  (Utah  Sta.  Report 
for  1892,  pp,  121-125 , 129-131, 133-135).— Rolling  wheat  (pp.  120-122).— 
In  an  experiment  conducted  during  1891  and  1892  the  land  for  wheat 
was  rolled  before  and  after  seeding  and  after  the  wheat  crop  was  up. 
The  following  table  gives  the  average  yield  for  the  two  years: 


Effect  of  rolling  wheat. 


Average  yield  per  acre  for 
two  years. 

Amount 
of  straw 
for  each 
bushel  of 
grain. 

Grain. 

Straw. 

V 

Total 
yield  of 
grain  and 
straw. 

Unrolled 

Bushels. 
13. 77 
11.00 
18.  20 
12.  44 
13.90 

Pounds. 
1,240 
1,  273 
1,540 
1,486 
1,000 

Pound  8. 
2,  066 
1,933 
2,  633 
2,  232 
1,833 

Pounds. 
90.05 
115.  80 
84.  61 
119. 45 
71.93 

Rolled  before  seeding j 

Rolled  after  seeding 

Rolled  after  seeding  and  after  crop  was  up 

Enrolled 
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The  best  yield  was  secured  by  rolling  after  seeding. 

“The  tests  for  moisture  for  two  years  showed  in  the  upper  3 inches 
of  soil  of  the  unrolled  section  4.14  percent  of  moisture;  and  of  the 
rolled,  5.03  per  cent.  The  plats  were  rolled  May  19,  and  irrigated  June 
14  and  27*”  The  following  table  shows  the  soil  temperatures  at  dif- 
ferent dates : 


Soil  temperatures  ( degrees  F .)  of  rolled  and  unrolled  plats. 


June  7. 

June  14. 

June  28. 

Surface. 

3 inches 
deep. 

Surface. 

1 inch 
deep. 

3 inches 
deep. 

Surface. 

1 inch 
deep. 

■Rnllftfl  nlnts  

77 

69.8 

69.8 

77.0 

68.0 

98 

96 

Unrolled  plats 

84.2 

69.9 

84.2 

73.4 

64.4 

96 

94 

These  experiments  will  be  continued. 

Hoeing  icheat  (pp.  122-125). — This  experiment  was  continued  three 
years.  In  order  to  hoe  successfully,  every  other  row  sown  by  the  grain 
drill  had  to  be  cut  out.  The  plat  without  hoeing  did  not  have  this  extra 
row  cut  out  in  1890  and  1891,  and  hence  this  plat  can  be  compared  with 
the  others  only  in  1892  when  it  had  the  same  stand.  The  following 
table  shows  the  results  of  hoeing  wheat  1,  2,  3,  and  4 inches  deep: 

Effect  of  different  depths  of  hoeing  on  the  yield  of  ivheat. 


Depth  of  hoeing. 

Average  yield  per  acre. 

Amount 
of  straw 
for  each 
bushel  of 
grain. 

Grain. 

Straw. 

Total 
yield  of 
grain  and 
straw. 

1 inch  ............. .............. 

Bushels. 
12.  27 
*14.  66 
9.  23 
8.  82 

Pounds. 
1, 153 
*1. 120 
633 
560 

bounds. 
1,889 
*2,  000 
1,  223 
1,  089 

Pound  8. 
93.96 
*70. 93 
71.  06 
63.49 

2 inches - 

3 inches 

4 inches 

‘Average  for  two  years. 


Omitting  the  plat  hoed  2 inches  deep,  the  results  of  which  are  given 
for  only  two  years,  and  the  untilled  plat,  the  averages  for  the  three 
years  show  that  the  yield  of  both  grain  and  straw  decreased  as  the 
depth  of  hoeing  increased. 

In  1892,  when  all  the  plats  were  comparable,  hoeing  1 inch  deep  gave 
the  largest  yield  of  grain,  83  pounds  per  plat;  hoeing  2 inches  deep  gave 
73  pounds;  3 inches,  58  pounds;  and  4 inches,  51  pounds;  while  the 
plat  not  hoed  gave  76  pounds  of  wheat. 

The  author  concludes  that  hoeing  to  the  depth  of  2 inches  does  not 
materially  affect  the  crop.  • 

Soil  from  the  plat  not  hoed  contained  for  the  first  inch  of  soil  1.20  per  cent  of 
moisture,  and  for  the  first  3 inches  3.54  per  cent.  Soil  from  the  plat  hoed  1 inch 
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deep  contained  for  the  first  inch  1.24  per  cent  of  moisture,  and  for  the  first  3 inches 
6.24  per  cent.  The  plat  hoed  2 inches  deep  contained  for  the  first  inch  1.04  per  cent 
of  moisture,  and  for  the  first  3 inches  3.58  per  cent. 

The  above  was  taken  on  July  14.  A subsequent  test  was  made  and  the  plat  not 
hoed  for  the  first  inch  gave  7.01  per  cent  of  moisture;  for  the  first  3 inches,  9.77  per 
cent;  the  plat  hoed  1 inch  deep  gave  for  the  first  inch  7.56  per  cent;  for  the  first  3 
inches,  9.22  per  cent;  the  plat  hoed  2»inches  deep  gave  for  the  first  inch  5.68  per 
cent;  for  the  first  3 inches,  6.81  per  cent.  The  averages  are  4.10-6.65  per  cent  for  no 
hoeing,  4.40-7.73  per  cent  for  hoeing  1 inch  deep,  and  3.36-5.09  per  cent  for  hoeing  2 
inches  deep. 

The  following  table  shows  the  soil  temperatures  at  the  surface,  1 
inch  below  the  surface,  and  3 inches  below  the  surface  at  different  dates ; 


Soil  temperatures  (degrees  F.). 


Depth  of  hoeing: 

Surface  soil. 

1 inch  deep. 

3 inches  deep. 

June  18. 

June  30. 

July  12. 

June  18. 

June  30. 

J uly  12. 

June  18. 

June  30. 

J uly  12. 

No  hoeing 

92 

85 

93 

89 

91 

85 

77 

90 

78 

1 inch 

99.5 

90 

90 

84 

86 

80 

76 

82 

72 

2 inches 

101 

94 

100 

86.5 

92 

90 

86 

86 

85 

3 inches 

104 

88 

103 

95 

90 

88 

83 

85 

82 

4 inches 

109 

84 

112 

96 

92 

,97 

79 

86 

85 

Time  and  method  of  sowing  wheat  (pp.  129, 131, 132, 133). — The  average 
of  three  years’  experiments  in  sowing  wheat  at  different  dates  favors 
sowing  in  April  rather  than  in  March  or  Ma^. 

In  a three  years’  test  of  methods  of  sowing  wheat,  a slightly  larger 
yield  of  grain  resulted  from  drilling  than  from  broadcasting.  In  broad- 
casting, 6 pecks  per  acre  gave  a larger  yield  of  both  grain  and  straw 
than  8 pecks.  On  one  plat,  every  other  drill  was  removed  and  the  yield 
was  largely  reduced  by  the  greater  distance  between  drills. 

/Selection  of  seed  wheat  (pp.  133-135). — An  experiment  in  seeding 
large,  medium,  small,  shriveled,  dense,  and  light  kernels  was  extended 
through  three  years.  The  results,  which  were  unsatisfactory  to  the 
author,  are  tabulated. 

Varieties  of  wheat,  oats,  and  barley,  A.  A.  Mills  ( Utah  Sta. 
Report  for  1892,  pp.  171-189). — Wheat  (pp.  171-177). — Tabulated 
data  for  33  varieties,  most  of  which  were  grown  two  years  and  a 
few  three  years.  “Of  the  varieties  tested  for  two  seasons  or  more, 
Rorthcote  Amber  takes  the  lead  in  yield,  with  Gypsum,  Beryl  Ruby, 
Granite,  Australian  Club,  and  the  common  Touse  following  in  the 
order  named,  Ruby  and  Granite  yielding  the  same.  Improved  Fife  is 
good  grain  [being  second  in  1892],  but  it  was  grown  only  one  season, 
“Seven  varieties  gave  better  yields  than  did  our  common  Touse  wheat, 
all  maturing  within  a few  days  of  the  Touse— some  earlier  and  some 
later. 

“Of  the  eight  best  yielders  Improved  Fife  and  Australian  Club  were 
the  earliest  to  mature,  being  five  days  earlier  than  the  common  wheat.” 
Oats  (pp.  178-1*85). — Tabulated  data  for  27  varieties,  most  of  which 
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were  tested  for  three  years.  White  Belgian,  Clydesdale,  and  Bace  Horse 
were  the  earliest  to  mature,  in  the  order  named. 

Barley  (pp.  186-189). — Mne  varieties  were  tested.  The  yields  of  the 
same  variety  varied  greatly  in  the  three  years  of  the  test.  The  highest 
yield  for  a single  year,  59.62  bushels,  was  made  by  the  Lump  Blue 
variety. 

General  fertilizer  experiments,  W.  H.  Caldwell  ( Pennsylvania 
Sta.  Report  for  1891 , pp.  71-91). — The  yields  of  corn,  oats,  wheat,  and 
grass  in  1891  on  the  four  tiers  of  36  eighth-acre  plats  laid  out  for  rotation 
experiments  in  1881  are  tabulated.  For  previous  accounts  of  this  ex- 
periment see  the  Annual  .Report  of  the  station  for  1890  (E.  S.  B.,  vol. 
m,  p.  718). 

Methods  of  plowing  and  harrowing,  J.  W.  Sanborn  ( Utah  Sta . 
Report  for  1892,  pp.  91-107 ). — Depth  of  plowing  (pp.  91-96). — The  fol- 
lowing table  gives  the  results  of  an  experiment  continued  through 
three  seasons  and  having  for  its  object  the  determination  of  the  best 
depth  of  plowing: 


dvei'age  yield  per  acre  of  wheat  on  duplicate  plats  plowed  to  diff&i'ent  depths  for  three  years. 


Depth  of  plowing. 

Wheat. 

Straw. 

Total 
of  wheat 
and 
straw. 

4 inches  ..... .... ........ ... 

Bushels. 
14. 1 

13.3 
8.6 

14.7 

14.4 

Pounds. 
1, 101 
1,113 
1, 013 
1,117 
1, 317 

Pounds. 
1,950 
1,  914 
1,  531 
1,  999 
2, 131 

6 inches  ... ... ...................... ... 

Not  plowed ....... 

8 inches 

10  inches - 

A difference  in  the  depth  of  plowing  has  not  materially  affected  the 
yield  of  wheat.  The  amount  of  straw  increased  constantly  but  slightly 
with  the  depth  of  plowing.  The  percentage  of  moisture  was  deter- 
mined to  a depth  of  8 inches  on  all  the  plats;  the  unplowed  plat 
showed  most  moisture,  6.74  per  cent;  that  plowed  4 inches  deep  gave 
the  least,  5.52  per  cent. 

Width  of  furrow  (pp.  96-100). — In  a trial  extending  over  three  years 
there  was  no  essential  difference  in  the  yield  of  wheat  on  plats  which  had 
been  prepared  with  furrows  8, 12,  and  16  inches  wide.  The  ratio  of  straw 
to  grain  varied  somewhat,  being  least  when  the  furrows  were  8 inches 
wide,  and  greatest  when  they  were  12  inches  wide.  The  percentages 
of  moisture  on  the  plats  plowed  8,  12,  and  16  inches  were  respectively 
5.50,  5.72,  and  4.51.  All  plats  were  irrigated  three  times. 

Time  of  plowing  (pp.  100-103). — The  following  table  gives  the  average 
of  duplicate  plats  jffowed  at  different  dates  in  1891  and  1892: 
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Effect  if  plowing  at  different  dates. 


Date  of  plowing. 

Average  yield  per  acre  for 
two  years. 

Amount 
of  straw 
for  each, 
bushel 
of  grain 

Grain. 

Straw. 

Total 
yield  of 
grain 
and 
straw. 

September . ..... ......... ..... 

Bushels. 

1 7.  38 

15.  33 

16.  90 
14. 11 

18.  77 

Bounds. 

1,  560 

2,  247 
1,287 
1,  920 
1, 740 

Pounds. 
2,  600 
3, 167 
2,  300 
2, 767 
2, 866 

Pounds. 
90. 00 
146. 56 
76. 15 
136.  07 
92. 70 

October  15 

December  5 ....... 

March  12 

April 20  . 

Surface  tillage  trials  (pp.  103-107). — Under  tliis  head  is  recorded  an 
experiment,  repeated  in  1890,  1891,  and  1892,  on  the  effect  of  different 
methods  of  preparing  the  seed  bed  for  wheat.  “A  loamy  soil,  tending 
strongly  to  sandy  loam,”  was  used.  The  following  table  gives  a sum- 
mary of  the  results  secured : 


Effect  of  different  methods  of  preparing  the  seed  bed  for  wheat. 


Average  yield  per  acre  for 
three  years. 


• 

Grain. 

Straw. 

Grain 

and 

straw. 

Dnplowed  but  harrowed 

Eo  h arro win g. 

Bushels. 
*8.77 
12.  22 

Pounds. 
t946 
1,170 
1,  626 
1,  555 
1,  861 

1,  797 
*2,  533 

2.  446 

Pounds. 
*1, 472 

1,  904 

2,  220 
2,  265 
2,  465 

2,  598 
*3, 367 

3,  332 
3,  399 
2,  900 

Harrowed  once ... . . ; ... ......... 

11.  57 

Ordinary  harrowing  (three  times) ...... ....... .... ... 

11. 48 

Excessive  harrowing  (seven  times  or  more) ..................... 

10.  07 

No  harrowing 

10.  02 

Square-tooth  harrow 

*13.  88 

Cutaway  harrow 

14.  78 

Cutaway  harrow  used  excessively 

12.  77 

2,  633 

Plowed,  not  harrowed,  dragged  level : 

16.  33 

1,  920 

* Average  of  1891  and  1892.  t Yield  in  1892. 


Storage  of  green  vs.  dry  food  ( Utah  Sta.  Report  for  1892 , pp. 
40-49). — The  loss  in  storing  corn  fodder  in  a dry  state  and  in  a green 
state  in  three  different  silos  was  determined.  The  station  silo  was  divided 
into  four  equal  sections,  each  8 by  11  feet.  Silos  1 and  2 were  filled 
with  green  corn  fodder  and  silo  3 with  corn  stover.  Silo  4 was  filled 
with  alfalfa  and  Hungarian  grass.  Silo  1 was  weighted  with  rocks  and 
then  covered  with  sawdust;  silo  2 was  not  weighted,  but  was  covered 
with  plank  and  a 4-inch  layer  of  sawdust.  The  losses  from  ensiling 
were  compared  with  those  in  corn  fodder  stored  dry.  “Neither  the  cut 
nor  whole  alfalfa  gave  satisfaction  as  silage.” 

There  was  apparently  a greater  loss  of  dry  weight  of  the  weighted  than  of  the 
unweighted  silage,  hut  an  uncertain  element  was  involved. 

The  changes  in  the  mass  by  fermentation  were  apparently  more  unfavorable  for 
the  unweighted. 

The  loss  of  dry  matter  in  the  two  silos  averaged  17. 1 per  cent. 
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The  loss  in  dry  storage,  although  the  heaviest  in  the  experience  of  the  \mter  and 
avoidable,  was  25. 1 per  cent. 

The  changes  in  the  composition  of  dry  stored  corn  fodder  were  decidedly  less  im- 
portant than  for  that  preserved  in  the  silo.  None  of  it  was  spoiled. 

Corn  fodder  stored  in  the  silo  in  air-dried  condition  (dried  for  two  weeks),  kept 
the  best  of  the  several  lots,  had  none  spoiled,  showed  no  less  by  analysis,  while  by 
the  eye  there  was  evidence  of  its  having  been  kept  in  an  ideal  condition.  It  was 
well  eaten  by  stock.  The  success  by  this  method  exceeds  any  secured  by  other 
methods  heretofore  tried  and  was  undoubtedly  superior  in  this  instance  to  green 
storage. 

A preliminary  trial  is  also  reported  on  the  loss  of  hay  stored  in  a bag 
suspended,  and  in  the  center  of  a mow. 

HORTICULTURE. 

Notes  on  varieties  of  orchard  and  small  fruits  and  vegetables, 

G.  G.  Butz  ( Pennsylvania  Sta.  Report  for  1891,  pp.  137-160).  — Descrip- 
tive notes  and  tabulated  data  for  28  varieties  of  pears,  26  of  apples,  22 
of  plums,  13  of  strawberries,  15  of  raspberries,  8 of  blackberries,  7 of 
currants,  10  of  grapes,  14  of  bush  beans,  3 of  pole  beans,  6 of  beets,  22 
of  cabbages,  12  of  sweet  corn,  14  of  lettuce,  15  of  peas,  and  14  of  toma- 
toes 

Report  of  horticulturist  of  Utah  Station  for  1892,  E.  S.  Rich- 
man  ( Utah  Sta.  Report  for  1892 , pp.  139-163). — A list  is  given  of 
species  of  trees  and  shrubs  planted  at  the  station  during  the  year. 
There  are  also  notes  on  29  varieties  of  grapes,  8 of  peaches,  8 of  rasp- 
berries, 6 of  blackberries,  2 of  dewberries,  60  of  strawberries,  3 of 
gooseberries,  47  of  cabbages,  and  35  of  lettuce.  The  following  sum- 
mary is  taken  from  the  bulletin: 

Grapes  of  the  Herbemont  and  Cynthiana  type  ( cestivalis ) are  not  adapted  to  this 
latitude  and  altitude.  Grapes  of  the  Concord  ( labrusca ) and  Empire  State  ( riparia ) 
type  can  be  grown  successfully  here;  also  their  hybrids. 

Early  maturing  grapes  and  peaches  are  best  adapted  to  this  locality. 

- Lovett  Early  is  the  best  early  strawberry  and  Parker  Earle  the  best  medium  and 
late,  so  far  as  yet  determined. 

The  Downing  gooseberry  is  the  most  promising  kind. 

Landreth  Earliest  is  the  most  satisfactory  early  cabbage,  and  Burpee  All  Head 
the  largest.  Newark  Early  Flat  Dutch,  New  York  Early  Summer,  Maule  Midsum- 
mer, Maule  Prize  Flat  Dutch,  and  Premium  Large  Late  Flat  Dutch  are  promising 
later  varieties  of  cabbages. 

Early  Prize  Head  lettuce  is  one  of  the  most  desirable  varieties.  Other  varieties 
may  remain  usable  longer,  but  none  are  better  or  finer  in  general  appearance. 

Analyses  of  chestnuts,  W.  Frear  ( Pennsylvania  Sta.  Report  for 
1891 , pp.  193-178). — A reprint  from  Bulletin  No.  16  of  the  station  (E. 
S.B.,  vol.  in,  p.  177). 

Chestnut  culture  for  fruit,  W.  A.  Buckhout  ( Pennsylvania  Sta . 
Report  for  1891,  pp.  165-172 , plate  1). — A reprint  from  Bulletin  No.  16 
of  the  station  (E.  S.  R.,  voL  hi,  p.  177). 
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FORESTRY. 

Forest  fires,  W.  A.  Buckhout  ( Pennsylvania  Sta.  Bui.  N~o.  23, 
April,  1893 , pp.  1-8,  plate  1). — A popular  statement  of  the  loss  occa- 
sioned by  forest  fires,  their  origin,  and  the  means  suggested  to  enforce 
the  laws  on  the  subject.  The  text  of  the  acts  of  the  State  legislature 
passed  June  2,  1870,  and  June  11,  1879,  is  given.  Starting  of  fires  on 
the  lands  of  another,  resulting  in  the  destruction  of  woodland,  is  made 
a misdemeanor,  the  penalty  being  a fine  not  exceeding  $300,  or  twelve 
months  imprisonment,  or  both. 

Experience  with  evergreens  in  Pennsylvania,  G-.  0.  Butz  ( Penn- 
sylvania Sta.  Bui.  Eo.  23,  Apr.,  1893,  pp.  8-17,  plate  1). — In  1860  the 
following  species  of  evergreens  were  planted  upon  the  college  grounds : 
Finns  austriaca,  P.  mitis,  F.  pinaster , P.  laricio- Corsica,  P.  halepensis,  Pt 
pinda,  P.  pimilis,  P.  sylvestris,  Larix  europea,  Sequoia  gigantea , Juni- 
perus  nana,  J.  thurifera,  J.  oblong  a pendula,  J.  oblonga  fragrans,  J.  ob- 
longa  alba,  J.  prostrata,  J.  recurva , J.  religiosa,  J.  stricta,  J.  squamata, 
J.  sabina  cupressifolia,  J.  sabina  variegata,  J,  virginiana  pendula,  J. 
communis  hibernica,  J.  chinenis,  J.  japonica,  J.  occidentalis , Picea  nigra, 
P.  excelsa,  Abies  balsamea,  A.  pectinata , Thuya  siberica,  and  T.  occiden- 
talis. Of  these  only  the  following  remain,  the  others  having  mostly 
disappeared  before  1870:  Pinus  austriaca,  P.  sylvestris , Larix  europea, 
Picea  nigra,  P.  excelsa , Abies  balsamea,  A.  pectinata , Juniperus  commu- 
nis hibernica,  and  J.  oblonga  pendula. 

The  following  species  of  conifers  indigenous  to  Pennsylvania  are 
popularly  described : Balsam  fir  ( Abies  balsamea),  red  cedar  ( Junipe- 
rus virginiana),  juniper  ( J . communis ),  black  larch  ( Larix  americana), 
black  spruce  ( Picea  nigra),  Jersey  or  scrub  pine  (Pinus  inops),  table 
mountain  pine  (P.  pungens),  red  pine  (P.  resinosa),  pitch  or  yellow  pine 
(P.  rigida),  white  pine  (P.  strobus),  American  yew  ( Taxus  baccata  cana- 
densis), hemlock  ( Tsuga  canadensis ),  and  American  arbor  vitae  ( Thuya 
occidentalis). 

Notes  are  given  on  the  habits  and  value  of  the  following  additional 
species  grown  on  the  college  grounds:  Nordman’s  fir  ( Abies  norman- 

nia),  silver  fir  (A.  pectinata ),  Chinese  arbor  vitae  ( Biota  orientalis), 
Lawson’s  cypress  (Cupressus  lawsoniana),  Chinese  juniper  ( Juniperus 
chinensis ),  Irish  juniper  (J.  communis  hibernica),  weeping  juniper  ( J . ob- 
longa pendula),  western  juniper  (J.  occidentalis),  European  larch  ( Larix 
europea ),  white  spruce  ( Picea  alba),  Norway  spruce  (P.  excelsa),  Austrian 
pine  ( Pinus  austriaca),  heavy  wooded  pine  (P.  ponder osa),  Scotch  pine 
(P.  sylvestris ),  Japan  cypress  ( Betinospora  obtusa),  golden  pea-fruited 
cypress  (P.  pisifera  aurea),  E.  squarrosa , maidenhair  tree  ( Salisburia 
adianti folia),  umbrella  pine  (Sciadopytis  verticillata),  bald  cypress  ( Tax- 
odium  distichum),  Tom  Thumb  arbor  vitae  ( Thuya  occidentalis  elwan- 
geriana),  and  Siberian  arbor  vitaB  (T.  occidentalis  siberica ). 
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SEEDS. 

Walter  H.  Evans,  Editor. 

Should  farmers  raise  their  own  vegetable  seeds?  G.  0.  Butz 

{Pennsylvania  Sta.  Report  for  1891 , pp.  160-164). — A report  on  experi- 
ments in  continuation  of  those  recorded  in  Bulletin  No.  10  and  the 
Annual  Report  of  the  station  for  1889  (E.  S.  R.,  vol.  ii,  p.  28;  ill,  p. 
461).  Notes  and  tabulated  data  are  given  for  comparisons  of  seeds  of 
tomatoes  grown  at  the  station  with  those  purchased  from  a seedsman. 
A larger  percentage  of  the  station  seeds  germinated,  and  the  yield  also 
somewhat  favored  these  seeds,  but  earlier  fruit  was  obtained  from  pur- 
chased seed. 

DISEASES  OE  PLANTS. 

Walter  H.  Evans,  Editor. 

CEdema  of  the  tomato,  G-.  F.  Atkinson  {New  Yorlc  Cornell  Sta . 
Bui.  No.  53.  May , 1893 , pp.  77-108 , plates  8). — During  the  latter  part  of 
1892  it  was  noticed  that  one  variety  of  tomatoes  in  the  forcing  house 
presented  a very  peculiar  aspect.  The  leaves  were  curved  and  the 
leaflets  turned  so  as  to  expose  the  lighter  color  of  their  under  surface. 
The  appearance  of  the  plant  was  that  of  a recently  transplanted  one. 
When  closely  examined  the  midribs,  petioles,  and  surface  of  the  stem 
presented  a frosty  appearance  not  unlike  the  conidial  phase  of  some  of 
the  mildews.  A microscopic  examination  showed  a very  different  con- 
dition from  what  was  suspected.  A section  through  one  of  the  cushion- 
like  areas  showed  that — 

The  epidermal  cells  were  very  much  enlarged,  while  the  chlorophyll-hearing  cells 
just  beneath,  as  well  as  some  of  the  more  deeply  seated  cells,  were  greatly  elongated  in 
a radial  direction  and  strongly  clavate  at  their  outer  extremity  where  this  extended 
beyond  the  lateral  pressure  from  adjacent  tissue.  In  many  cases  the  epidermal  cells 
quickly  separate  and  slough  off.  The  cells  of  the  affected  areas  possessed  exceedingly 
delicate  walls,  so  that  with  little  disturbance  they  would  collapse.  There  was  little 
protoplasm  in  proportion  to  the  size  of  the  cell,  and  a corresponding  amount  of  cell 
sap.  Several  of  the  notable  phenomena  coincident  with  the  development  of  these 
cushions  of  abnormally  turgescent  tissue  are  explained  by  this  peculiar  physical 
derangement  of  the  normal  cell  structure.  The  frosted  or  whitened  aspect  of  the 
cushions  results  from  the  small  amount  of  chlorophyll  in  proportion  to  the  leaf  sur- 
face. The  amount  of  chlorophyll  in  the  individual  cell  remains  the  same,  while  the 
grains  are  far  separated  in  their  distribution  throughout  the  greatly  enlarged  cell. 
The  curling  upward  of  the  leaves  results  from  the  greater  lateral  pressure  which  exists 
in  the  cells  of  the  lower  surface  of  the  veins.  * * • * 

The  primary  effects  of  this  derangement  of  the  tissue,  farther  than  is  pointed  oufc 
above,  relates  to  certain  interferences  with  the  life  and  nutrition  of  the  plant  which 
are  manifestly  attributable  to  it.  When  the  cell  walls  have  become  so  inordinately 
stretched  that  they  suddenly  collapse,  as  frequently  happens,  the  changes  brought 
about  by  the  escape  of  water  from  this  and  adjacent  tissues  during  the  warmer  part 
of  the  day  may  be  so  profound  as  to  cause  the  leaf  to  wilt  and  die.  In  other  cases 
the  cushions,  when  collapsed,  soon  dry  without  great  loss  of  water  from  adjacent 
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tissues,  but  tbe  injury  is  so  deep  it  seriously  disturbs  the  nutrition  of  that  part  of 
the  leaf,  as  shown  by  a yellowing  of  the  upper  surface  at  this  point.  Numerous 
points  of  attack  on  the  venation  of  the  lower  surface  of  the  leaf  in  such  cases  gives 
to  the  upper  surface  a spotted  appearance,  while  the  dried  cushion  immediately 
below  presents  a tomentose  appearance.  Although  in  such  cases  the  entire  leaf  is 
usually  curled  upward,  the  points  of  injury  are  more  strongly  arched,  which  pro- 
duces upon  the  upper  surface  of  the  leaf  a depressed  area  within  the  yellow  spots. 

The  secondary  effects  of  the  trouble  relate  to  profound  changes  which  sometimes 
follow,  but  which  are  not  so  manifestly  attributable  in  all  cases,  at  first  examina- 
tion, to  this  derangement  of  the  tissues.  Frequently,  when  the  leaf  does  not  wilt 
after  tbe  collapse  of  the  cushion,  the  broken  and  dying  tissues  encourage  the  devel- 
opment of  putrefactive  germs  which  set  up  fermentations  that  affect  adjoining  tis- 
sues, and  the  leaf  is  slowly  disorganized.  Discoloration  of  the  tissue  accompanies 
these  morbid  phenomena,  and  while  they  proceed  also  through  the  very  succulent 
parenchymatous  tissue  of  the  petiole  and  down  the  stem,  there  appear  elongated, 
depressed,  blackened  areas,  which  eventually  reach  the  vascular  tissue  of  the  stem. 

Frequently  such  morbid  changes  originate  from  cushions  developed  on  the  stem, 
and  there  is  reason  to  believe  that  sometimes  quite  extensive  areas  of  hypodermal 
tissue  of  the  stem  are  stretched  enormously  and  induce  similar  destructive  metabol- 
ism when  the  epidermis  has  become  too  firm  for  its  individual  cells  to  participate  in 
such  change. 

When  the  development  of  the  cushions  is  confined  mainly  to  the  mesophyll  areas 
of  the  leaf,  or  to  the  very  small  veinlets,  or  at  their  terminations,  they  rapidly  col- 
lapse and  the  morbid  changes  succeeding  in  the  mesophyll  extend  over  areas  of  vari- 
ous sizes,  which  in  the  early  stages  are  yellowish  in  color.  In  these  secondary  ef- 
fects many  of  the  very  small  young  leaves  are  affected  at  the  apex,  frequently  the 
entire  apex  being  involved,  and  on  the  somewhat  larger  leaves  it  may  be  confined 
chiefly  to  the  base  of  the  loaf,  or  the  severity  of  the  attack  is  located  there.  The 
progress  of  this  yellow  color  indicates  failing  nutrition,  which  is  augmented  by  the 
interference  produced  from  the  diseased  areas  in  the  stem.  It  terminates  in  the. 
death  of  the  tissues  involved,  which  then  change  to  a dirty  grayish-brown  color. 
The  veinlets  involved  become  much  darker  in  color,  being  nearly  black,  so  that 
viewed  through  a pocket  lens  the  grayish-brown  patches  show  frequently  cross  lines 
of  black  or  borders  of  the  same  color. 

The  inquiry  as  to  the  cause  of  this  abnormal  condition  was  carried  on 
by  the  author  for  a considerable  time.  The  superficial  resemblance  to 
some  fungus  diseases  and  to  the  erineum  developed  on  certain  leaves 
led  to  their  consideration,  but  it  was  quickly  seen  that  the  trouble  was 
not  due  to  such  causes.  A bacterial  disease  was  pext  thought  of,  and 
two  lines  of  investigation  were  carried  out  having  in  view  the  discov- 
ery of  the  germ.  The  first  was  by  inoculation  with  diseased  material. 
Five  separate  experiments  were  tried  with  a considerable  number  of 
plants,  but  without  result.  By  isolation  and  cultures  fifteen  species 
of  bacteria  were  obtained,  viz,  three  of  Bacillus , three  of  Micrococcus , 
and  nine  of  Bacterium.  Inoculations  were  made  upon  the  healthy 
plants  with  liquid  cultures  of  all  these  species,  but  without  result. 

The  negative  results,  together  with  the  peculiar  stretching  of  groups 
of  cells  to  eight  or  ten  times  their  normal  size,  suggested  that  the  trouble 
was  of  physiological  origin,  and  that  the  expansion  was  due  tothetur- 
gescence  of  the  cells,  caused  by  an  excess  of  root  pressure  over  transpi- 
ration. That  currents  of  air  aid  transpiration,  that  humidity  of  the 
atmosphere  checks  it,  and  that  it  is  less  active  at  night  than  in  day- 
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light  are  well-known  principles.  By  the  structure  of  the  forcing  house 
all  these  conditions  were  favorable  to  a diminished  transpiration.  Again, 
the  almost  equal  temperature  of  the  soil  and  air  would  decrease  the 
transpiration  without  influencing  the  root  pressure. 

Since  turgescence  is  mainly  dependent  upon  root  absorption  for  the  supply  of  water 
and  a turgid  condition  of  the  plant  soon  follows  strong  root  pressure  unless  transpi- 
ration is  taking  place  rapidly,  it  has  become  customary  to  say  that  root  pressure 
causes  turgidity.  Of  course,  it  is  understood  that  this  is  not  the  immediate  cause. 
Water  canuot  be  pressed  into  a cell  and  cause  turgescence.  The  cell  wall  is  perme- 
able and  as  rapidly  as  water  can  be  driven  in  at  one  side  it  will  filter  out  at  the 
other.  The  protoplasmic  utricle  which  lines  the  cell  wall  is  not  permeable,  or  at 
least  only  to  a small  degree.  The  water,  then,  which  passes  into  the  cell  through 
the  protoplasmic  utricle,  cannot  filter  out,  and  when  it  does  not  escape  by  evapora- 
tion or  exosmose  from  the  surface,  it  stretches  the  protoplasmic  utricle,  presses  it 
against  the  elastic  cell  wall,  which  then  yields  and  the  cell  is  turgid.  The  ex- 
tent to  which  the  cell  wall  is  stretched  depends  upon  the  endosmatic  activity  which 
introduces  water  into  the  cell,  the  rate  of  transpiration  and  the  firmness  of  the  cell 
wall.  The  endosmatic  activity  within  the  cell  is  brought  about  by  the  presence  of 
certain  salts  or  organic  acids  in  the  cell  sap  which  have  a strong  affinity  for  water. 

By  root  absorption  the  plant  is  supplied  with  water,  the  permeable  cell  wall  per- 
mitting it  to  flow  from  the  vascular  bundles  into  the  fundamental  and  other  tissues 
where  it  comes  in  contact  with  the  protoplasmic  membrane  lining  the  cell  wall. 
When  root  absorption  is  active  and  transpiration  is  inactive  or  at  a low  ebb,  the 
affinity  which  the  vegetable  acids  possess  for  the  water  draws  it  within  the  cells. 
Root  absorption  practically  being  in  operation  continuously  under  the  conditions  of 
the  forcing  house,  and  transpiration  being  in  operation  for  such  a large  part  of  the 
time,  the  cell  walls  are  unduly  stretched.  This  continues  until  a point  is  reached 
where  the  normal  tissue  tension  is  overcome  and  the  fundamental  tissue  of  the  leaf 
or  the  cortical  parenchyma  of  the  stem  is  no  longer  held  in  longitudinal  tension.  The 
cell  wall  thus  continuing  to  stretch,  yields  at  the  point  of  least  resistance,  which  is 
at  the  surface  of  the  conjested  tissue  and  the  radial  elongation  of  the  cells,  is  the 
result. 

The  presence  and  increase  of  organic  acids  in  the  plant  has  been 
proved  by  several  investigators  to  be  an  important  factor  in  causing 
turgescence  of  tissues.  These  acids  are  rapidly  formed  at  a tempera- 
ture varying  from  50°  to  57°  F.,  about  the  temperature  of  the  house, 
and  are  decomposed  at  a higher  temperature.  The  production  of  car- 
bohydrates is  largely  dependent  upon  the  amount  of  light  received  by 
the  plants,  and  in  the  short,  dark  days  of  winter  the  amount  of  light 
is  very  small. 

Thus  obstructed,  transpiration  in  the  forcing  houses,  through  feebleness  and  short 
duration  of  light  and  an  atmosphere  more  humid  than  the  average  in  the  open  dur- 
ing summer  months,  favors  watery  tissue,  thin  cell  walls,  which  are  easily  stretched, 
and  rapid  growth  in  size.  The  weakness  of  the  cell  walls  is  increased*  through  lack 
of  sufficient  building  material,  a result  of  the  low  degree  of  assimilation. 

During  certain  processes  of  destructive  metabolism,  brought  about  by  respiration, 
nitrogenous  compounds  like  asparagin,, leucin,  etc.,  are  built  up.  When  an  abun- 
dance of  carbohydrates  are  present  in  the  protoplasm  the  amides  are  worked  up  into 
more  complex  bodies.  When  there  is  a lack  of  carbohydrates  the  amides  increase 
and  the  protoplasm  suffers  from  farther  decomposition. 

The  simultaneous  increase  of  the  organic  acids  tends  to  overcome  the  tension  of 
the  protoplasm  which  should  hold  them  in-  bounds,  and  they  gradually  diffuse 
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through  it.  This  may  continue  until  the  protoplasm  is  killed  by  the  increase  and 
diffusion  of  these  substances. 

This  study  of  the  environment  of  the  plants  under  these  conditions  of  forced  cul- 
ture and  the  operation  of  the  natural  forces  and  physiological  processes  leads  irre- 
sistibly  to  the  conclusion  that  this  affection  of  the  tomato  plants  is  a physiological 
one. 

Having  reached  the  conclusion  that  the  disease  was  due  to  an  excess 
of  root  pressure  over  transpiration,  the  author  took  cuttings,  and,  by- 
means  of  rubber  tubing,  cork,  and  wax,  connected  them  with  the  station 
water  supply.  After  subjecting  the  cuttings  for  several  days  to  the 
pressure  of  the  water  at  20  to  30  pounds,  the  same  turgidity  appeared 
as  is  shown  in  the  earlier  stages  of  the  disease.  A cultural  test  was 
also  made  on  four  lots  of  plants  subjected  to  varying  conditions. 
Wherever  the  conditions  approached  those  of  the  greenhouse,  the 
cushions  were  formed.  Similar  developments  have  been  observed  upon 
various  plants  by  different  experimenters,  reference  to  whose  work  is 
given. 

The  author’s  summary  for  practical  purposes  is  as  follows: 

Tlie  oedema  of  the  tomato  is  a swelling  of  certain  parts  of  the  plant  brought  about 
by  an  excess  of  water  which  stretches  the  cell  walls,  making  them  very  thin  and  the 
cells  very  large.  The  excess  of  water  may  be  so  great  that  the  cell  walls  break 
down,  and,  that  part  of  the  plant  dying  exerts  an  injurious  influence  in  adjacent 
parts. 

The  excess  of  water  in  the  tissues  is  favored  by  the  following  conditions : 

(1)  Insufficient  light. — The  long  nights  of  the  early  winter  months,  numerous  cloudy 
days,  and  in  part,  the  walls  and  framing  of  the  forcing  house  deprive  the  plants  of 
needed  light.  By  a process  known  as  transpiration,  plants  are  relieved  of  much 
water  when  well  lighted,  but  in  poor  light,  since  the  roots  are  absorbing  water,  it  is 
apt  to  accumulate  to  excess.  Well-lighted  parts  of  the  house  then  should  be  selected 
for  the  tomatoes. 

(2)  Too  much  water  in  the  soil. — Water  in  excess  can  be  withheld  from  the  soil  to 
prevent  trouble,  and  yet  leave  enough  for  the  plants  to  grow. 

(3)  The  temperature  of  the  soil  may  he  too  near  that  of  the  air. — A high  temperature 
of  the  soil  makes  the  roots  active,  and  if  the  temperature  of  the  air  is  not  consider- 
ably higher  an  excess  of  water  is  apt  to  accumulate  in  the  plant.  The  aim  would 
be  then  to  have  the  temperature  of  the  air  considerably  higher  than  that  of  the 
roots. 

Lack  of  proper  light  also  brings  about  the  following  harmful  conditions : 

(1)  Acids  in  the  plant  accumulate  in  the  dark  and  in  strong  light  they  decrease. — When 
there  is  an  abundance  of  water  in  the  plant  these  acids  draw  large  quantities  into 
the  cells,  causing  the  cells  to  swell,  resulting  many  times  in  oedema,  or  in  the  kill- 
ing of  the  protoplasm  so  that  these  parts  of  the  plant  die  and  become  brown  or 
black. 

(2)  Lack  of  light  causes  weak  cell  walls. — It  is  only  when  well  lighted  that  plants  are 
capable  of  mahing  substances  to  build  up  cell  walls  with.  Therefore,  lack  of  light 
not  only  favors  the  accumulation  of  water,  if  other  things  are  favorable,  but  it  pre- 
vents the  plants  from  building  up  strong  tissues.  In  such  cases  plants  can  grow 
themselves  to  death.  Possibly  artificial  light  might  be  used  to  advantage. 

A qniet  and  close  atmosphere  also  favors  the  accumulation  of  water  in  the  plant. 
Good  ventilation  should  then  be  secured.  Some  means  for  the  artificial  agitation  or 
exchange  of  the  air  at  night  might  probably  be  profitably  devised. 

Varieties  of  tomatoes  most  subject  to  the  oedema. — Those  with  a tendency  to  a very 
rapid  and  succulent  growth  are  more  liable  to  the  trouble.  Tomatoes  which  develop 
a firm,  woody  young  stem  are  less  liable  to  it. 
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Prevention  of  oat  and  corn  smut,  L.  H.  Pammel  and  F.  0. 
Stewart  {Iowa  Sta.  Bid.  No.  20,  Feb.,  1893 , pp.  721-728). — Field  ex- 
periments were  conducted  on  six  plats  for  the  prevention  of  oat  smut. 
Plat  1 was  sown  with  seed  previously  soaked  for  two  hours  in  a solu- 
tion of  ferrous  sulphate,  plat  2 with  seed  soaked  two  hours  in  am- 
moniacal  carbonate  of  copper,  plat  3 with  seed  soaked  two  hours  in 
Bordeaux  mixture,  plat  4 with  seed  soaked  two  hours  in  a solution  of 
corrosive  sublimate,  plat  5 with  seed  treated  ten  minutes  with  water  at 
140°  F.,  and  plat  6 was  the  check.  The  germination  on  plats  2 and  4 
was  poor;  on  the  others  it  was  good.  So  far  as  the  prevention  of  smut 
was  concerned,  the  treatment  of  the  seed  with  ammoniacal  carbonate  of 
copper,  corrosive  sublimate,  and  hot  water  was  very  advantageous. 

Tests  somewhat  similar  were  conducted  in  the  garden  with  ten  rows 
of  treated  oats.  The  results  were  favorable  to  the  treatment  in  most 
cases.  In  one  case,  where  the  seed  was  soaked  for  24  hours  in  ammo- 
niacal carbonate  of  copper,  it  failed  to  germinate. 

Seed  corn  was  treated  before  planting  with  ammoniacal  carbonate  of 
copper,  corrosive  sublimate,  Bordeaux  mixture,  eau  celeste,  modified 
eau  celeste,  hot  water,  and  ferrous  sulphate,  with  no  beneficial  effect  in 
reducing  the  amount  of  smut.  A record  was  kept  of  the  part  of  the 
plant  on  which  the  smut  appeared,  which  showed  that  the  second,  third, 
fourth,  and  fifth  nodes  were  the  parts  of  the  stalk  most  often  affected. 

Oat  smut,  L.  R.  Jones  {Vermont  Sta.  Bid.  No.  32,  pp.  3). — A pop- 
ular account  of  oat  smut,  and  a report  upon  the  work  of  the  past  sea- 
son in  ascertaining  the  loss  in  that  State  and  how  to  prevent  it.  The 
loss  amounts  to  about  l\  per  cent  of  the  crop.  The  hot- water  method 
of  treating  seed  is  advised  not  only  for  the  immediate  benefit  but  for 
the  eradication  of  smut  from  future  crops. 

Experiments  in  the  treatment  of  spot  diseases  of  the  cherry 
and  currant  and  potato  blight,  L.  H.  Pammel  {Iowa  Sta.  Bui . 
No.  20,  Feb.,  1893,  pp.  716-720). — Bordeaux  mixture  by  the  follow- 
ing formula  was  used  for  the  cherry-spot  disease  ( Cylindrosporium  padi) : 
Copper  sulphate,  6 pounds ; lime,  4 pounds ; water,  45  gallons.  The  trees 
were  given  four  sprayings.  There  was  a decided  difference  in  favor  ot 
the  treated  trees  in  the  amount  of  spotting.  There  was  also  little 
powdery  mildew  {Fodosphcera  oxyacantha)  on  the  sprayed  leaves,  while 
the  checks  were  badly  affected.  Seedling  cherries  were  treated  with 
five  sprayings  of  Bordeaux  mixture,  with  a decided  advantage  in  favor  of 
the  treated  plants. 

Currants  were  given  preventive  treatment  against  Septoria  ribis  and 
Cercospora  angulata.  Ammoniacal  carbonate  of  copper,  Bordeaux  mix- 
tures and  sulplio-steatite  were  the  fungicides  used.  Six  applications 
were  given  the  plants,  except  that  in  one  case  seven  applications  of 
ammoniacal  carbonate  of  copper  were  given,  and  the  sulpho- steatite 
was  applied  eight  times. 

Bordeaux  mixture  was  employed  to  prevent  attacks  of  Macrosporium. 
Considerable  blight  was  noticed  before  any  applications  were  made,  but 
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the  sprayed  vines  remained  green  much  longer  and  gave  a greater  yield 
of  large  potatoes  than  the  check.  The  author  failed  to  find  Phytoph- 
thora  infestans  in  any  specimens  examined,  but  the  Macrosporium  was 
always  present.  The  early  and  repeated  use  of  Bordeaux  mixture  is 
advised  for  all  diseases  of  potatoes. 

The  fungus  diseases  of  sugar  beets,  0.  E.  Bessey  (Nebraska  Sta. 
Bui.  No.  27 , Mar.,  1893 , pp.  27-29). — During  the  summer  of  1892  the 
author’s  attention  was  directed  to  a peculiar  root  rot  of  sugar  beets. 
The  roots  decayed  quickly  into  a moldy,  bad-smelling  mass.  Before 
the  study  was  completed  the  material  gave  out.  Should  the  rot  occur 
this  season  it  will  be  studied  again. 

The  leaf  spot  ( Cercospora  beticola)  is  popularly  described.  Copper 
carbonate  solution  was  tried  as  a preventive  remedy,  with  negative 
results.  From  extracts  of  correspondence  with  station  botanists,  the 
leaf  spot  is  shown  to  be  a widely  scattered  but  not  seriously  destructive 
disease  of  sugar  and  garden  beets. 

Report  of  the  botanist,  F.  L.  Harvey  (Maine  Sta.  Report  for 
1892,  pp.  99-117,  plate  l,figs.  2). — A general  statement  is  given  of  the 
botanical  work  done  during  the  past  season.  Correspondence  relating  to 
habits  and  means  for  repression  is  given  for  two  weeds,  fall  dandelion 
(Leontodon  autumnale)  and  golden  hawk  weed  (Rieracium  aurantiacum). 

Reports  are  given  on  the  following  fungi:  Leaf  blight  of  pear  (Fnto- 
mosporium  maculatum ),  black  or  hair  mold  (Phy corny ces  nitens),  anthrac- 
nose  of  raspberry  and  blackberry  ( Gleeosporium  venetum),  and  potato 
blight  (Pliytophthora  infestans). 

For  the  leaf  blight  of  the  pear  spraying  with  ammoniacal  carbonate  of 
eopper  is  advised,  and  reports  of  successful  tests  of  the  fungicide  are 
given. 

The  anthracnose  of  the  raspberry  and  blackberry  is  fully  described 
and  the  following  precautions  are  urged:  Use  care  in  selecting  stock, 
rejecting  all  that  is  in  any  way  affected ; remove  and  burn  all  dead  canes 
at  the  close  of  the  season ; plant  far  enough  apart  to  insure  plenty  of 
light  and  air,  and  train  the  canes  with  the  same  factors  in  view;  spray 
before  buds  begin  to  swell  with  a solution  of  copperas,  2 pounds  in  5 
gallons  of  water;  if  the  disease  appears,  spray  with  Bordeaux  mixture. 

Tests  were  made  to  determine  whether  the  potato-blight  fungus  was 
carried  .over  winter  in  the  soil.  The  results  obtained,  while  not  very 
conclusive,  seem  to  indicate  that  it  does  not  survive  the  winter  in  the 
soil.  A report  is  given  of  the  use  of  Bordeaux  mixture  for  the  preven- 
tion of  potato  rot,  and  its  more  general  use  is  strongly  urged. 

Report  of  the  bacteriological  and  microscopical  department, 
H.  H.  Lamson  (New  Hampshire  Report  for  1890  and  1891,  pp.  216- 
241,  figs.  7). — The  study  of  the  fermentations  of  silage  has  been  begun 
and  experiments  made  upon  taking  the  temperature  of  silage  by  means 
of  an  electrical  apparatus. 

Experiments  were  conducted  upon  pear  and  apple  trees  to  prevent 
the  pear  scab  (Fusicladinm  pyrinum)  and  apple  scab  (F.  dendriticum). 
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Five  sprayings  were  made  with  either  Bordeaux  mixture  or  ammonia 
cal  solution  of  copper  carbonate.  The  reduced  amount  of  cracked  and 
scabby  fruit  demonstrated  the  value  of  the  applications.  Bordeaux 
mixture  was  also  used  with  good  results  against  potato  blight  ( Phy ■ 
tophthora  infestans). 

Fungus  diseases  of  plants  (pp.  221-241). — The  author  gives  a popular 
description  of  fungi  and  their  relation  to  their  hosts,  two  formulas  for 
fungicides,  and  descriptions  and  illustrations  of  spraying  apparatus. 

The  life  histories  of  the  following  species  are  given,  with  suggestions 
regarding  preventive  treatment:  Potato  blight  {Phy  tophtliora  infestans ), 
black  rot  of  grape  ( Lcestadia  bidicellii ),  downy  mildew  of  grape  ( Peronos - 
pora  viticola ),  anthracnose  of  grape  [Sphaceloma  ampelinum),  apple  scab 
(Fusicladium  dendriticum ),  pear  scab  {F.  pyrinum ),  and  black  knot  of 
cherry  and  plum  (Ploicrightia  morbosa). 

Miscellaneous  botanical  work,  W.  A.  Buckhout  ( Pennsylvania 
Sta.  Report  for  1893,  pp.  179-186). — Treatment  of  corn  to  prevent 
smut  (pp.  179, 180). — Seed  corn  was  treated  before  planting,  with  hot 
water,  135°  F.,  for  five  minutes.  A second  lot  was  soaked  in  water 
and  rolled  in  smut  until  covered,  and  a third  lot  was  planted  dry.  At 
the  time  of  cutting,  September  4,  there  was  no  perceptible  decrease  in 
the  treated  over  the  untreated  seed.  The  corn  came  up  no  quicker, 
reached  no  better  development,  and  was  attacked  by  smut  to  a greater 
degree  than  some  that  was  untreated. 

Treatment  of  potatoes  to  prevent  rot  (pp.  180, 181). — One  lot  of  tubers 
was  heated  at  110°  F.  for  five  hours,  and  another  lot  was  treated  for 
twenty-four  hours  in  copper  sulphate  (6  ounces  in  water  sufficient  to 
cover  a bushel).  The  first  lot  grew  well,  but  was  affected  as  badly  as 
the  untreated  ones.  The  seed  of  the  other  lot  was  almost  entirely 
destroyed.  The  question  of  early  digging  where  the  crop  is  known  to 
be  affected,  and  storing  in  dry  cellars,  was  investigated,  but  the  results 
were  very  indefinite. 

Gall  mites  (pp.  181-184). — The  author  examined  a number  of  plants 
to  ascertain  the  cause  of  their  sickly  condition.  In  the  majority  of 
cases  it  was  due  to  the  presence  of  mites,  Phy  top  ti.  A list  is  given 
of  thirty-eight  trees  having  either  galls,  erineum,  or  both. 

Root  tubercles  (p.  184). — The  author  concludes  that  tubercles  can  be 
grown  in  water  cultures  by  inoculations  or  by  adding  compost  to  the 
water. 

Germination  of  tree  seeds  (pp.  184, 185). — A lot  of  tree  seeds  were 
tested  for  germination,  with  the  following  result: 


Kind  of  seed.. 

Per  cent 
sprouted. 

Kind  of  seed. 

Per  cent 
sprouted. 

Pinus  insignis 

54 

Chamcecyparis  lawsoniana 

22 

Pinus  m.nn  ti.r.nl.a. 

13 

37 

IAbocedrus  decurrens ..... ....... 

29 

Pinus  ponder  nsa 

Picea  mariana ... 

27 

Pinus  strobus 

54 

Taxodium  distichum 

0 

Pinus  strobus  (two  yoars  old)  

58 

fbjm.nnrlad.ux  ran  ad.en.sis 

0 

Pseudotsuaa  taxifolia 

38  j 

Fraxinus  americana .......... ...... 

0 

Thuya  gigantea  ...  

4 

Wra.'r.inujt  virid.ijt 

0 

€2 
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Other  experiments  gave  results  quite  different  from  the  above  for 
the  species  of  ash. 

Miscellaneous  (pp.  184,  185). — An  examination  of  Primula  obconica 
was  made  to  determine  the  cause  of  its  attributed  poisonous  properties, 
but  all  the  evidence  was  of  a negative  character. 

The  Canada  thistle  is  becoming  thoroughly  established  in  various 
parts  of  the  State.  Puccinia'  suaveolens  is  found  abundant  upon  it, 
through  its  attacks  greatly  weakening  the  growth,  and  preventing 
many  plants  from  seeding.  Cystopus  spinulosus  has  not  been  observed 
at  the  station  as  parasitic  on  this  weed,  although  abundant  elsewhere. 

The  cedar  apple  ( Gymnosporangium  macropus)  did  not  appear  for  fully 
a month  later  than  usual,  showing  the  importance  of  continuing  spraying 
at  least  well  into  June,  for  the  prevention  of  apple  rust. 

ENTOMOLOGY. 

Grass  leaf  hoppers,  H.  Osborn  {Iowa  Sta.  Bui.  Ho.  20,  Feb.,  1893 , 
pp.  713-715,  fig.  1). — A report  upon  the  continued  investigation  of  the 
life  history  of  these  insects.  It  had  been  thought  that  the  adults  hiber- 
nated, but  this  is  true  only  of  Agallia  sanguineolenta  and  Tettigonia  hiero- 
glyphica,  the  first  a clover  insect,  the  other  occurring  mostly  in  wooded 
places.  No  hibernating  specimens  of  the  more  destructive  genera  Del- 
tocephalus  and  Diedrocephala  were  found.  The  author  gives  the  life  his- 
tory of  the  following  species:  Deltoceplialus  inimicus,  D.  debilis,  and 
Diedrocephala  mollipes.  He  has  found  that  their  eggs  are  laid  just  under 
the  epidermis  of  grass  leaves  and  remain  there  until  spring,  the  first 
broods  hatching  out  about  the  first  of  May.  The  last  of  the  above  spe- 
cies lays  its  eggs  within  the  lower  leaf  sheaths  of  grasses  in  low  ground, 
hatching  the  first  brood  in  the  following  May.  Burning  the  dead  grass 
late  in  autumn  is  advised  as  a preventive  measure. 

Some  insect  enemies  of  sugar  beets,  L.  Bruner  ( Nebraska  Sta. 
Bui.  Ho.  27,  Mar.,  1893,  pp.  30-33). — Brief  descriptions  of  Hadronema 
militaris,  leaf  hoppers,  white  grubs,  and  webworms,  Loxostege  stic- 
ticalis.  The  last  mentioned  is  the  chief  insect  pest  of  the  beet.  Ex- 
periments have  been  tried  with  arsenites  and  kerosene  emulsion, 
with  good  results.  A number  of  parasites  have  been  reared  from 
worms  taken  in  the  laboratory,  and  doubtless  these  serve  to  keep  them 
in  check.  The  life  history  of  the  worm  is  imperfectly  known  and  will 
be  a subject  of  further  study. 

Machinery  and  methods  for  spraying,  H.  Osborn  and  L.  H. 
Pammel  (Iowa  tita.  Bui.  Ho.  20,  Feb.,  1893 , pp.  706-712). — Information 
is  given  concerning  various  forms  of  spraying  apparatus  and  where 
they  may  be  obtained.  Formulas  and  directions  for  use  are  given  for 
the  following  insecticides  and  fungicides:  London  purple,  Paris  green, 
kerosene  emulsion,  hellebore,  pyrethrum,  Bordeaux  mixture,  Bordeaux 
mixture  with  arsenites,  ammoniacal  carbonate  of  copper,  and  modified 
eau  celeste. 
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A provisional  calendar  is  given  of  tlie  time  for  spraying  against  the 
attacks  of  insect  and  fungus  enemies. 

Some  insect  pests  of  the  farm  and  garden,  J.  M.  Stedman  ( Ala- 
bama College  Sta.  Bui.  No.  45 , June , 1893,  pp.  36,  plate  1,  Jigs.  25). — A 
popular  bulletin  on  the  life  history  of  insects,  preparation  and  use  of 
insecticides,  spraying  apparatus,  and  some  of  the  more  common  and 
destructive  insects.  The  list  of  insecticides  includes  Paris  green,  Lon- 
don purple,  hellebore,  white  arsenic,  pyretkrum,  kerosene  emulsion, 
carbolic  acid  emulsion,  tobacco  decoction,  and  bisulphide  of  carbon. 
Special  mechanical  devices  for  trapping  and  destroying  insects  are  also 
given.  Illustrations,  descriptions,  and  specific  remedies  are  given  for 
the  Colorado  potato  beetle,  cabbage  butterfly,  cabbage  worms,  harle- 
quin cabbage  bug,  cabbage  and  corn  cutworms,  cotton  leaf  worm,  boll- 
worm,  aphides  or  cotton  lice,  and  corn  worm  or  bollworm. 

Report  of  the  entomologist,  F.  L.  Harvey  ( Maine  Sta:  Report  for 
1892,  pp.  117-146,  plates  2,  figs.  4). — A report  is  given  on  the  following 
insects:  Fall  canker  worm  ( Anisopteryx  pometaria ),  the  boll  or  corn 
worm  ( Heliothis  armigera ),  chinch  bug  ( Blissus  leucopterus),  horn  fly 
(. Hcematobia  serrata ),  two-spotted  mite  ( Tetranychus  2-maculatus),  and 
cutworms. 

The  fall  canker  worm  is  becoming  very  troublesome  throughout  the 
State.  The  use  of  tin  bands,  which  are  figured  and  described,  to  pre- 
vent the  wingless  females  from  crawling  up  the  trees,  and  of  arsenites 
where  they  have  already  deposited  their  eggs,  is  advised. 

The  boll  or  corn  worm  is  figured  and  described  and  some  suggestions 
given  for  probable  prevention. 

The  chinch  bug  is  reported  as  having  caused  considerable  local 
damage  during  the  past  season.  It  is  figured  and  described  and  vari- 
ous remedies  suggested  to  prevent  its  ravages. 

Figures  and  descriptions  of  the  horn  fly  are  given.  Grease,  or  oil, 
alone  or  in  combination  with  carbolic  acid  or  sulphur,  may  be  used 
as  protective  remedies.  Kerosene,  pyretlirum,  or  tobacco  dust  will 
destroy  the  flies. 

The  two-spotted  mite  is  described  and  figured  as  a new  species  under 
the  name  Tetranychus  2-maculatus.  It  was  first  noticed  on  some  rose 
bushes  early  in  1891,  and  has  since  spread  throughout  quite  an  ex. 
tended  region.  Published  correspondence  shows  it  prevalent  in  numer- 
ous widely  separated  localities.  So  far  it  seems  to  be  confined  to 
greenhouses,  and  43  host  plants  are  enumerated,  which  the  author 
thinks  is  probably  an  incomplete  list.  At  present  there  is  no  entirely 
effective  remedy  known.  Fir  tree  oil,  diluted  about  one  hundred  times 
with  water,  alcoholic  tincture  of  pyretlirum,  and  Cole’s  insect  destroyer 
are  all  recommeuded  as  sprays  of  considerable  value  for  this  insect. 

Report  of  the  entomologist,  C.  M.  Weed  (New  Hampshire  Sta.  Re- 
port for  1890  and  1891,  pp.  242-263,  plate  1,  figs.  6). — A statement  is  given 
of  the  condition  of  economic  entomological  work  within  the  State* 
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Various  forms  of  spraying  devices  are  described  and  methods  of  use 
given;  and  a refutation  is  made  of  the  charges  that  spraying  is  danger- 
ous. The  following  insecticides  are  fully  described,  and  their  formulas 
and  method  of  application  given : Paris  green,  London  purple,  helle- 
bore, pyrethrum,  kerosene  emulsion,  Cook’s  soft-soap  emulsion,  Cook’s 
hard-soap  emulsion,  and  tobacco  decoction.  The  following  insects  are 
described  and  most  of  them  figured:  Grasshoppers  ( Caloptenus  atlanis 
and  (7.  femur -rubrum),  codling  moth  or  apple  worm  (Carpocapsa  pomo- 
nella ),  apple  maggot  or  railroad  worm  ( Trypeta  pomonella ),  apple- 
tree  tent  caterpillar  ( Glisiocampa  am ericana),  imported  elm-leaf  beetle 
( Galeruca  xanthomelcena ),  horn  fly  (Hcematobici  serrata ),  and  woolly  alder 
aphis  (Pemphigus  tessellata).  Their  life  histories  are  given  and  remedies 
suggested  for  their  repression. 

FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Chemical  analyses  of  some  native  North  Carolina  grasses,  for- 
age plants,  grains,  seeds,  and  by-products,  B.  W.  Kilgore  ( North 
Carolina  Sta.  Bui.  No.  90b.,  April , 1893,  pp.  14). — Analyses  with  reference 
to  food  ingredients  are  given  of  the  following  materials : Yellow  pigeon 
grass,  gama  grass,  Rhode  Island  bent  grass,  knee  grass,  broad-leafed 
panic  grass,  two  edged  panic  grass,  creeping  panic  grass,  wild  panicum, 
Panicum  microcarpon , barnyard  grass,  false  red  top,  switch  grass,  bitter 
grass,  American  canary  grass,  awned  bunch  grass,  sea  grass,  broad-leafed 
grass,  false  fescue,  wild  rice  grass,  swamp  cane,  cord  grass,  marsh  cord 
grass,  horned  sedge,  twisted  beard  grass,  beard  grass,  pickerel  weed, 
sedge,  false  redtop,  false  rice,  broom  sedge,  yard  goose  grass,  bull  grass, 
marsh  grass  hay,  Italian  rye  grass,  fowl  meadow  grass,  Johnson  grass, 
orchard  grass,  Kaffir  corn,  Kaffir  corn  flour,  Kaffir  corn  midliugs,  white 
millo  maize,  yellow  millo  maize,  durra,  broom  corn,  sorghum,  German 
millet,  pearl  millet,  Hungarian  millet,  silage  corn,  corn  stalks,  corn 
leaves,  corn  silage,  corn  meal,  hominy  mill  feed,  whole  corn,  oat  meal, 
wheat  bran,  alfalfa,  cowpea-vine  hay,  crimson-clover  hay,  red-clover 
hay,  mammoth  clover,  soja-bean  hay,  soja-bean  silage,  bush  clover,  pea- 
nut vines  and  leaves,  peanut  hulls,  peanut  kernels,  whole  raw  cotton 
seed,  whole  roasted  cotton  seed,  meal  from  roasted  cotton  seed,  cot- 
ton (stalks,  burs  and  leaves),  whole  cotton  seed,  rice  straw,  rice  chaff, 
rice  grain,  rice  flour  or  meal,  rice  polish,  buckwheat,  barley,  okra  pods, 
okra  seed,  hulls  of  sunflower  seed,  and  kernels  of  sunflower  seed.  The 
analyses  are  accompanied  by  a descriptive  text. 

The  native  grasses  were  most  of  them  collected  when  ripe  or  nearly 
ripe.  The  composition  of  some  of  those  which  from  these  analyses  seem 
most  promising,  together  with  that  of  the  okra  and  sunflower  seed,  are 
given  in  the  following  table: 
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Analysis  of  native  North  Carolina  grasses,  forage  plants,  eto. 


In  100  parts  of  dry  matter. 

Water. 

Crude 

protein. 

Crude 

fat. 

Nitrogen- 

free 

extract. 

Crude 

fiber. 

Ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Gama  grass  ( Tripsacum  dactyloides) 

7.  63 

9. 88 

1.  88 

47.  81 

33. 27 

7.16 

Knee  grass  ( Panicum  proliferum) 

8.  73 

14. 79 

3.  57 

45. 49 

27.  74 

8. 41 

Wild  panicum  ( Panicum  verrucosum) 

5.  74 

9.  08 

2.  75 

47.59 

32.  94 

7.64 

Panicum  microcarpon 

9. 81 

8.10 

2.  86 

49.  64 

31.  98 

7. 42 

False  red  top  (Panicum  agrostoides) 

8. 46 

8.19 

1.  71 

41.  72 

36.  19 

12. 19 

Switch  grass  (Panicum  virgatum ) 

8.  02 

8.  09 

1.61 

47.  78 

36.  37 

6.15 

Bitter  grass  (Panicum  amarum) 

Broad -leafed  false  fescue  ( TJniola  latifolia) . . . 

7.  52 

11.  22 

2. 11 

45.  23 

32. 07 

9.  37 

6.  75 

9.  71 

2.91 

41.85 

37.  00 

8.  53 

Swamp  cane  (Arundinaria  macrosperma)  . . . 

8.53 

12.  36 

4.48 

33.  53 

38.  26 

11.37 

Pickerel  weed  (Pontederia  cordata) 

10.  55 

15.  72 

3. 16 

39. 38 

27.  73 

14.  01 

False  rice  (Leemia  virginica) 

5.02 

9.  21 

2.  58 

43.  67 

33.33 

11.  21 

Yard  goose  grass  (Eleusine  cegyptiacum) 

5.  01 

13.  42 

2.  31 

37.  63 

35.  53 

11.11 

Okra  pods 

6.  00 

5.  05 

0.  84 

34.  97 

50.  63 

8.  51 

Okra  seed 

7.  06 

22.86 

16.  26 

'26.  28 

28.35 

6.  25 

Sunflower-seed  hulls  (Mammoth  Russian) 

10.  00 

4. 17 

1.  73 

30.  58 

60.96 

2.  56 

Sunflower-seed  hulls  (Black  Giant) 

10.50 

4.  88 

3. 81 

24.  69 

63.  69 

2.  93 

Sunflower-seed  kernels  (Mammoth  Russian) . 

6.  90 

31. 54 

47. 17 

13. 98 

2.84 

4. 47 

Sunflower-seed  kernels  (Black  Giant) 

6.  85 

33.  89 

44.82 

17.11 

2.  68 

1.  50 

Okra  seed  is  ricli  in  protein  and  fats,  while  the  hulls  are  low  in  their  content  of 
these  substances.  The  proportion  of  hulls  and  kernels  in  the  samples  separated  by 
hand  for  analysis  were,  pods,  59,5  per  cent;  kernels,  40.5  per  cent  * * * . 

The  sunflower  has  been  grown  in  Russia  for  a great  many  years,  and  since  1842  on 
a commercial  scale.  There  are  two  kinds  grown  there — one  with  small  seeds  used 
for  the  production  of  oil,  which  has  “ superseded  all  other  vegetable  oils  in  many 
parts  of  Russia,  and  the  other  with  large  seeds,  consumed  by  the  common  people  in 
enormous  quantities  as  a dainty.”  The  cultivation  is  considered  profitable  there, 
the  average  yield  being  about  1,350  pounds  per  acre.  The  oil  from  the  sunflower- 
seed  is  obtained  in  Russia  very  much  as  cotton -seed  oil  is  in  the  United  States,  by 
separating  the  hulls  from  the  kernels  and  expressing  the  oil  from  the  latter.  The 
sunflower-seed  cake  is  a highly  nitrogenous  cattle  food,  and  is  largely  exported  to 
Germany  and  England  for  feeding  purposes;  the  hulls,  or  shells,  of  the  seed  are  used 
as  fuel,  while  the  seed-cups  are  fed  to  sheep  * * * . 

The  analyses  show  the  hulls  of  both  varieties  of  sunflower  seed  to  contain  more 
protein,  fats,  and  crude  fiber,  and  less  nitrogen-free  extract  than  cotton-seed  hulls, 
andin  dicate  that  they  are  at  least  equal,  if  not  superior,  to  cotton-seed  hulls  as  a 
cattle  food;  while  the  kernels  contain  more  oil  than  the  kernels  of  cotton  seed,  and 
together  with  the  other  nutrients  show  that,  after  the  oil  is  expressed,  the  sunflower 
cake  left  will  be  fully  up  to,  if  not  better,  than  cotton -seed  cake  as  a food  stuff. 


Cotton  seed 


Percentage  of  parts  of< 


Hulls,  50  per  cent. 
Kernels,  50  per  cent. 

Mammoth  Russian  sunflower  seed 


Black  Giant  sunflower  seed 


Shells,  52.9  per  cent. 
Kernels,  47.1  per  cent. 
Shells,  54.5  per  cent. 

Kernels,  45.5  per  cent. 


The  percentages  of  parts  of  the  two  varieties  of  sunflower  seed  were  obtained  by 
the  separation  of  the  seeds  analyzed,  and  are  subject  to  change  with  further  inves- 
tigation. These  percentages  with  the  chemical  compositions  of  the  parts  presented 
in  the  table  show  that  whole  cotton  seed  and  whole  sunflower  seed  do  not  differ 
materially  in  composition. 

Sunflower  seeds  were  sent  out  to  quite  a number  of  cooperative  field  experiment- 
ers by  the  station  last  season,  but  results  of  yields  are  not  yet  in  shape  for  publica- 
tion. The  average  yield  in  five  experiments  in  as  many  parts  of  the  State  in  1889 
was  about  65  bushels  per  acre. 
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The  results  of  weighing  one  lot  each  of  Mammoth  Russian  and  Black  Giant 
sunflower  seed  at  this  station  gave  26.7  pounds  per  bushel  for  the  former  and  32 
for  the  latter.  The  Mammoth  Russian  seed,  according  to  our  analyses,  contains 
21.53  per  cent  of  oil  and  the  Black  Giant  20.85  per  cent.  One  bushel  of  the  former 
would  therefore  contain  5.75  pounds  of  oil,  and  the  latter  6.67  pounds  of  oil. 

Miscellaneous  fodder  analyses  (Massachusetts  State  Sta.  Bui.  No. 
47 , May , 1893 , pp.  13-16). — Analyses  of  corn  meal,  gluten  feed,  skim 
milk,  artichokes,  mangel-wurzeis,  carrots,  gluten  meal,  excelsior  feed, 
wheat  bran,  “proteina,”  rye  feed,  and  glucose  refuse  with  reference  to 
fat  and  usual  fertilizing  ingredients. 

Patent  cattle  foods  (New  Hampshire  Sta.  Report  for  1890  and  1891 , 
pp.  211-215 ). — A reprint  of  Bulletin  No.  15  of  the  station  (E.  S.  R., 
vol.  hi,  p.  877). 

Sampling  corn  fodder,  H.  P.  Armsby  (Pennsylvania  Sta.  Report 
for  1891,  pp.  32,  33).— To  test  different  methods  of  sampling  corn  for 
analysis  the  following  experiment  was  made: 

Four  rows  of  silage  corn,  covering  14  by  100  feet  were  selected  where  the  corn 
appeared  fairly  uniform,  and  were  sampled  in  three  different  ways. 

(1)  Two  samples  of  twenty  average  plants  were  selected  from  the  standing  corn. 
Each  of  these  samples  was  passed  through  a fodder- cutter,  a subsample  of  10  to  15 
pounds  was  taken  from  the  cut  material  after  thorough  mixing;  this  sample  was 
chopped  fine  in  a large  meat-chopping  machine,  and  a final  sample  of  about  1 kilo 
taken  for  analysis.  All  this  was  done  separately  with  the  two  lots  of  plants. 

(2)  The  remainder  of  the  corn  was  harvested  as  usual  and  run  through  the  fodder  * 
cutter  and  crusher.  The  cut  material  having  been  thoroughly  mixed,  two  samples 
of  about  two  kilos  each  were  taken  and  used  directly  as  analysis  samples. 

(3)  Two  larger  samples  of  10  to  15  pounds  each  were  taken  from  the  same  cut 
material.  Each  of  these  was  passed  separately  through  the  meat-chopper,  and  about 
1 kilo  of  the  finely  chopped  fodder  taken  for  an  analysis  sample. 

The  results  of  the  six  analyses,  as  tabulated,  indicate  that  any  one  of 
the  three  methods  may  be  safely  used. 

Methods  of  sampling  (Pennsylvania  Sta.  Report  for  1891,  pp.  210- 
212). — General  directions  for  sampling  feeding  stuffs,  dairy  products, 
and  seeds. 

The  composition  and  digestibility  of  the  different  parts  of  corn 
fodder,  H . J.  Patterson  (Maryland  Sta.  Bui.  No.  20,  Mar.,  1893,  pp. 
16).  * 

1 Synopsis. — Determination  of  the  digestibility  of  different  parts  of  the  corn  plant 
with  two  two-year-old  steers.  From  these  figures  and  other  data  obtained  at 
the  station  the  amounts  of  digestible  food  ingredients  contained  in  different 
parts  of  the  corn  plant  are  calculated  and  compared  with  the  amounts  in  2 
tons  of  clover  and  timothy  hay.  The  stubble  and  husks  were  found  to  contain 
60  per  cent  of  the  total  digestible  matter,  and  the  blades  only  11  per  cent.  The 
corn  stover  from  1 acre  contained  more  digestible  matter  than  the  ears  from 
1 acre  and  as  much  as  2 tons  of  timothy  hay. 

Deter  min  atious  were  made  of  the  coefficients  of  digestibility  of  corn 
stubble  or  butts,  topped  fodder  (stover),'  corn  husks,  and  blades  of 
pulled  fodder,  using  two  grade  steers  about  two  years  old.  Each  fod- 
der was  fed  in  a period  by  itself,  and  it  would  appear  that  no  other 
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food  was  fed.  Six  pounds  of  material  per  bead  and  per  day  was  fed 
in  each  case.  The  excreta  were  collected  during  the  last  five  days  of 
each  period.  These  data,  together  with  analyses  of  the  different  parts 
of  the  corn  plant  are  tabulated.  The  following  is  a summary  of  the 
results : 

Digestibility  of  different  parts  of  the  corn  plant. 


Dry 

matter. 

Crude 

asb. 

Crude 

protein. 

Crude 

fiber. 

Crude 

fat. 

Nitro- 

gen-free 

extract. 

Corn  butts  or  stubble : 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Steer  A 

69 

11 

27 

75 

80 

73 

Steer  B 

64 

12 

15 

71 

79 

65 

Average 

66.5 

11.5 

21 

73.5 

79.5 

69 

Topped  corn  fodder : 

Steer  A 

52 

7 

17 

69 

65 

50 

Steer  B 

53 

8 

27 

72 

62 

57 

Average... 

55 

7.5 

22 

70.5 

63.5 

53.5 

Com  husks : 

Steer  A 

73 

24 

35 

81 

42 

75 

Steer  B - 

71 

8 

24 

78 

23 

. 75 

Average 

72 

16 

29.5 

79.5 

32.5 

75 

Corn  blades  (pulled  fodder)  • 

Steer  A 

62 

33 

28 

75 

52 

66 

Steer  B 

67 

45 

41 

80 

59 

70 

Average 

64.5 

39 

34.5 

77.5 

55.5 
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Using  these  figures  and  the  average  yields  at  the  station  of  different 
parts  of  the  corn  plant  for  three  years,  a calculation  is  made  of  the 
yield  per  acre  of  digestible  matter  in  various  parts  of  the  corn  plant. 


Yield  per  acre  of  digestible  matter  of  different  parts  of  the  corn  plant. 


Ears. 

Topped 

fodder. 

Blades. 

Husks. 

Stubble. 

Total  dry  substance. ... 

Pounds. 
1,  530 

Pounds. 

450 

5 

10 

190 

232 

13 

Pounds. 

197 

14 

6 

88 

105 

4 

Pounds. 

426 

4 

6 

168 

246 

2 

Pounds. 

569 

5 

6 
241 
304 

13 

Ash 

Crude  protein .... ... 

157 

1,343 

Crude  fiber ? 

Nitrogen-free  extract. . > 

Fat 

30 

Pounds. 


Total  digestible  matter  in  ears 1,  530 

Total  digestible  matter  in  fodder 1,  642 

Total  digestible  matter  in  entire  corn  crop 3, 172 


The  above  figures  are  compared  with  those  for  a crop  of  2 tons  of 
clover  and  of  2 tons  of  timothy  hay. 

[According  to  these  figures]  an  ordinary  corn  crop  produces  more  dry  matter  and 
more  digestible  matter  than  a good  crop  of  either  clover  or  timothy  hay.  In  fact  the 
digestible  matter  in  the  fodder,alone  about  equals  the  digestible  matter  in  2 tons  of 
- ither  clover  or  timothy  hay. 

Coming  to  the  question  of  the  distribution  of  the  digestible  matter  in  the  different 
parts  of  the  fodder  (stover),  we  find  that  three-fifths  of  the  digestible  matter  is  con- 
tained in  the  stubble  and  husks,  parts  which  are  almost  entirely  wasted;  and  that 
the  blades,  which  alone  receive  any  economical  treatment  in  preservation  and 
feeding,  contain  but  one-ninth  of  the  digestible  substance  existing  in  the  corn 
plant.  Surely  the  farmer  who  appreciates  the  enormity  of  these  figures  and  the 


68 


EXPERIMENT  STATION  RECORD. 


great  loss  of  food  annally  taking  place  on  the  farms,  will  immediately  take  some 
steps  towards  the  economical  saying  and  feeding  of  these  parts  which  are  now  going 
to  waste. 

Again  when  we  consider  that  the  corn  fodder  (stover)  from  1 acre  contains  as  much 
digestible  matter  as  the  corn  ears  from  1 acre,  we  can  no  longer  regard  corn  fodder 
(stover)  as  a worthless  material  and  treat  it  with  so  much  disregard,  hut  we  must 
realize  the  fact  that  it  is  worthy  of  careful  consideration  and  intelligent  care,  both 
in  saving  it  and  in  securing  its  complete  consumption  by  cattle.  * * * 

There  is  enough  digestible  matter  produced  by  the  corn  fodder  grown  in  the 
Southern  States  to  winter  all  the  live  stock  existing  in  those  States,  if  it  was  prop- 
erly preserved  aud  prepared  in  a palatable  form.  * * * 

By  cutting  and  crushing  the  corn  stalks,  cattle  will  eat  and  utilize  nearly  all  of 
them. 

Determination  of  the  digestibility  of  rations,  F.  W.  Morse  ( New 
Hampshire  Sta.  Report  for  1890  and  189 1,  pp.  177-181). — A reprint  from 
Bulletin  No.  11  of  the  station  (E.  S.  R.,  vol.  ii,  p.  414). 

The  economical  rearing  of  calves,  T.  F.  Hunt  and  0.  H.  Zink, 

jr.  ( Pennsylvania  Sta.  Report  for  1891,  pp.  112-117). 

Synopsis. — As  between  whole  milk,  skim  milk,  and  skim  milk  mixed  with  linseed- 
meal  porridge  for  young  calves,  the  trial  indicates  whole  milk  to  he  superior  in 
nutritive  effect,  although  the  gain  on  it  was  more  expensive,  pound  for  pound, 
than  on  skim  milk.  There  appeared  to  be  no  advantage  from  adding  the  lin- 
seed-meal porridge. 

An  account  is  given  of  an  experiment  made  to  compare  whole 
milk  and  skim  milk  with  each  other  and  with  skim  milk  to  which 
linseed-meal  porridge  was  added.  The  trial  included  9 calves,  ranging 
from  one  to  three  months  old,  divided  into  three  equal  lots.  Lot  1 re- 
ceived 17  pounds  each  of  whole  milk ; lot  2,  16  pounds  each  of  skim 
milk  and  1 pound  of  steam-cooked  linseed  meal  stirred  up  with  hot 
water;  and  lot  3 received  17  pounds  of  skim  milk.  Each  lot  received 
in  addition  hay  and  all  it  would  eat  of  equal  parts  of  shelled  corn  and 
oats.  The  whole  milk  contained  about  4.5  per  cent  of  fat,  and  the  skim 
milk,  as  a rule,  less  than  0.1  per  cent. 

The  trial  lasted  from  June  1 to  November  8,  one  hundred  and  sixty- 
one  days.  The  results  were  as  follows : 

Gain,  food  eaten,  and  cost  of  gain  for  calves. 


Loti. 

Lot  II. 

Lot  m. 

Daily  gain  per  animal pounds.. 

Daily  gain  per  1, 000  pounds  live  weight do .... 

1.  77 
6. 53 
4. 40 

16.  30 

2.  50 
9.  90 

1. 11 

4.  76 

5.  40 
23. 20 

4.90 
4. 70 

1.  35 
5.  92 
4.  90 
21.50 
3.60 
3. 40 

Dry  substance  eaten  daily  per  animal do 

Dry  substance  eaten  daily  per  1 ,000  live  weivht de 

Dry  substance  required  to  produce  one  pound  increase do 

Cost  of  food  per  pound  of  increase .cents . . 

The  estimated  cost  of  food  is  based  on  shelled  corn  at  39.3  cents,  and 
oats  at  30.9  cents  per  bushel;  hay  at  $9.34  per  ton;  whole  milk  at  $1, 
and  skim  milk  at  12  cents  per  100  pounds 

The  calves  fed  on  whole  nr  Ik  made  the  largest  gain  per  day  and  ate  the  least 
quantity  of  dry  substance,  making  1 pound  of  increase  for  each  21  pounds  of  dry 
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substance  eaten,  while  the  lot  fed  on  plain  skim  milk  made  a pound  of  increase  for 
each  3.6  pounds  of  dry  substance  eaten.  The  calves  fed  linseed  meal  and  skim  milk 
made  the  least  gain  per  day  and  ate  the  largest  quantity  of  dry  substance,  requiring 
nearly  twice  as  much  dry  substance  for  each  pound  of  gain  as  the  calves  fed  whole 
milk.  * * * 

The  ordinary  observer  would  distinguish  at  once  the  superior  condition  and  ap- 
pearance of  the  calves  fed  on  whole  milk,  and  also  that  of  those  fed  on  plain  skim 
milk  as  compared  with  those  fed  on  linseed  meal  and  skim  milk.  * * * 

The  superior  nutritive  value  of  a pound  of  dry  substance  in  whole  milk  is  amply 
illustrated.  This  is,  probably,  due  to  the  fat  of  the  whole  milk,  which  constitutes 
about  one-third  of  its  total  dry  substance.  The  greater  cost  of  the  whole  milk 
makes  the  cost  of  a pound  of  increase  much  greater,  being  9.9  cents  as  compared 
with  3.4  cents  in  the  plain  skim-milk  calves. 

Steer  feeding,  J.  Wilson  and  0.  F.  Curtiss  ( Iowa  Sta.  Bui.  No.  20, 
Feb.,  1893 , pp.  639-689 ). 

Synopsis. — An  experiment  with  eighteen  steers  of  nine  different  breeds  to  compare 
linseed  meal  with  corn  meal  for  growing  and  for  finishing  steers.  The  trial  was 
with  two-year-old  steers  and  lasted  nine  months.  The  results,  as  shown  by  the 
average  gains  and  the  cost  of  the  same,  were  rather  favorable  to  the  corn  meal 
for  growth  and  to  the  ration  containing  a large  proportion  of  linseed  meal  for 
finishing,  although  the  results  were  not  very  decisive.  The  slaughter  test  showed 
the  dairy  breeds  to  be  somewhat  lacking  in  desirability.  There  was  a profit  of 
about  $206  from  feeding  the  eighteen  steers. 

The  objects  of  this  experiment  were  to  compare  linseed  meal  with 
corn  meal  for  steers  on  grass  and  to  compare  finishing  them  with  an 
increasing  carbonaceous  ration  and  with  an  increasing  nitrogenous 
ration.  For  this  purpose  eighteen  grade  steers  were  used,  two  each 
of  the  following  breeds:  Shorthorn,  Fed  Poll,  Hereford,  Holstein,  Gal- 
loway, Angus,  Swiss,  Devon,  and  Jersey.  The  steers  were  nearly  two 
years  old  when  the  trial  commenced.  They  were  purchased  in  July, 
1891,  at  an  average  price  of  $3.25  per  hundredweight.  The  feeding 
trial  commenced  March  1,  1892,  and  lasted  until  December  31.  This 
time  was  divided  into  three  periods  of  ninety-two  days  each.  In  the 
first  period,  March  1 to  May  31,  the  animals  were  fed  in  the  barn.  The 
food  consisted  of  corn  meal,  linseed  meal,  hay,  sugar  beets,  and  corn 
fodder.  The  second  period  lasted  from  June  15  to  September  15. 
During  this  time  the  steers  were  fed  in  two  separate  lots,  each  lot  con- 
taining one  steer  of  each  of  the  breeds.  They  were  pastured  in  luxu- 
riant clover  pastures,  equal  in  size  and  grazing  capacity.  In  addition 
to  the  pasturage,  lot  1 received  corn  meal  at  the  rate  of  about  12 
pounds  per  head  daily,  and  lot  2 received  linseed  meal  at  the  rate  of 
about  8 pounds  per  head  daily.  From  September  15  to  October  1,  the 
cattle  were  gradually  changed  from  pasturage  to  dry  yard  feeding. 
The  plan  was  to  change  lot  1 from  pasturage  and  corn  meal  to  a nitro- 
genous grain  ration,  consisting  of  corn  and  an  increasing  amount  of  lin- 
seed meal;  and  to  change  lot  2 from  pasturage  and  linseed  meal  to  a 
more  carbonaceous  ration,  consisting  of  corn  and  a decreasing  amount 
of  linseed  meal.  The  third  period  commenced  October  1 and  con- 
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tinned  until  December  31.  The  coarse  fodder,  hay,  green -corn  fodder, 
or  stover,  “snapped”  corn,  and  mangels,  weie  the  same  for  both  lots. 
The  following  table  summarizes  the  result  for  each  lot  in  each  period* 


Total  and  average  results  of  steer  feeding. 


•Average 
weight 
at  begin- 
ning of 
period. 

Nutritive 
ratio  of 
food. 

Total 
gain  in 
live 

weight. 

Average 
daily 
gain  per 
steer. 

Total 
cost  of 
food. 

Average 
cost  of 
food  per 
pound  of 
gain. 

Period  I all  fed  alike 

Founds. 

868 

1:9.4 

Pounds. 
4, 1161 

1,  924 

Pounds. 

2.48 

$244. 08 
82.  97 

Cents. 

5. 93 

Period  11: 

Lot  1,  corn  meal -- 

1, 113 

1:5.8 

2. 32 

4. 31 

Lot  2,  linseed  meal 

1, 113 

1:2.  6 

1, 679 

2,  701 
2,320 

2.  03 

105. 35 

6.  21 

Period  iil : 

Lot  1,  increasing  nitrogenous  ration. 
Lot  2,  increasing  carbonaceous  raiion 

1,341 
1,  309 

1:9.5 

1:9.9 

3.  26 
2. 80 

160.  03 
148.  03 

5.  92 
6. 38 

/ 


The  total  cost  of  food  and  cost  of  food  per  pound  of  gain  are  based 
on  the  following  prices  for  feeding  stuffs:  Corn  meal  $12,  linseed  meal 
$15,  hay  and  corn  fodder  $3,  corn  stover  $1.20,  sugar  beets  60  cents 
per  ton,  and  pasturage  $3  per  acre.  No  account  was  taken  of  the 
value  of  the  manure  produced. 

At  the  conclusion  of  the  experiment  the  steers  were  all  shipped  to 
Chicago,  where  they  were  slaughtered.  They  were  sold  at  the  stock 
yards  for  6 cents  per  pound  of  live  weight,  which  “was  50  cents  per  hun- 
dred weight  more  than  any  other  of  15,000  cattle  on  sale  sold  for  on  that 
day.”  The  following  statement  shows  the  financial  result  of  the  feeding : 


Cost  of  18  steers,  15,  651£  pounds,  at  $3.  50  per  cwt.,  March  1 $547.  82 

Cost  of  food  during  nine  months  under  experiment 740.46 

Cost  of  food  thirty  days  during  two  changing  periods 60.  00 

Freight,  yardage,  food,  and  commission  . 96.  87 


Total  cost,  except  labor 1,  445. 15 

Received  for  18  steers,  27,  530  pounds,  at  $6  per  cwt  1, 651.  80 


Balance 206.65 


There  were  unusual  expenses  that  reduced  the  profits.  We  had  unnecessary 
freight  expenses,  on  account  of  car  room.  The  expense  of  feeding  during  the  chang- 
ing periods  was  over  14  cents  a pound,  and  the  feeding  of  lot  2 in  the  last  two  periods 
was  unduly  expensive.  Lot  2 was  not  fed  economically,  as  the  experiment  proves. 

The  steers  were  slaughtered  by  Swift  & Co.,  of  Chicago,  January  5. 
A careful  record  was  made  of  the  data  for  each  steer  showing  shrink- 
age in  dressing,  the  weight  of  the  internal  organs,  content  of  stoniach, 
blood,  hide,  etc.,  and  of  the  several  cuts  of  meat.  These  data  are  fully 
tabulated  and  are  summarized  for  the  eighteen  steers.  The  following 
table  shows  for  each  breed  the  estimated  selling  price,  the  total  gain 
made  in  nine  months,  and  the  percentage  of  dressed  beef: 
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Results  of  steer -feeding  experiment. 


Shorthorn 
Red  Poll . . 
Hereford. . 
Holstein  . . 
Galloway  . 

Angus 

Swiss  

Devon  

Jersey  


Num- 

ber. 

Gains  for 
nine 
months. 

Estimated 

selling 

value. 

Dressed 

meat. 

f 1 

Pounds. 

718i 

$6.  37* 

Per  cent. 
64.3 

799 

6.37* 

67.  2 

f 3 

643| 

6.  25 

66.5 

i 4 

660| 

6. 25 

63.8 

5 5 

740 

6.  62* 

67.4 

\ 6 

694 

6.  62* 

66.6 

f 7 

6291 

5.  00 

60.6 

) 8 

709f 

5 00 

61.6 

5 9 

833f 

6.  37* 

66.4 

i 10 

6631 

6.  37* 

66.7 

5 ii 

8331 

6.  37* 

67.1 

l 12 

706§ 

6.  37* 

64.6 
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The  carcasses  of  the  dairy  breeds  lacked  in  thickness  of  cuts,  and  the  marbling 
of  fat  and  lean  was  not  equal  to  that  of  the  others.  The  cuts  from  the  several  beef 
breeds  were  of  about  equal  quality,  but  the  leading  hotels,  in  contracting  for  their 
meat  supplies,  specify  very  fully  the  maximum  and  minimum  size  and  weight  of  all 
cuts;  and  the  reason  the  estimated  value  on  foot  of  the  Red  Polls  and  Devons  fell 
below  the  other  beef  breeds  was  that  one  of  the  Polls  and  both  of  the  Devons  were 
a little  under  size,  and  had  the  rib  and  loin  cuts  from  these  and  the  Jerseys  and  Hol- 
steins  been  sold  separately,  they  would  have  brought  somewhat  less  than  the  prime 
cuts  of  standard  size,  although  the  Devons  and  Polls  were  of  very  fine  quality.  The 
cutter  said  he  never  cut  better  beef  than  one  of  the  Red  Poll  carcasses. 

Sheltered  vs.  unsheltered  stock  ( Utah  Sta.  Report  for  1892 , pp. 
21-29).— Trials  are  reported  with  steers,  sheep,  and  pigs,  made  during 
an  average  winter.  There  were  three  lots  of  three  steers  each,  one  lot 
being  fed  in  the  open  air,  clear  of  the  barn;  another  lot  fed  in  the  barn 
inbox  stalls  6 by  9 feet,  and  a third  lot  fed  in  the  barn,  tied  by  chains. 

The  trials  with  sheep  included  two  lots  of  three  animals  each,  one 
lot  being  fed  in  the  barn  and  the  other  in  the  open  air. 

The  pigs,  two  lots  of  three  each,  were  fed  either  in  a hog  house  or  in 
a pen  outside  the  hog  house. 

The  following  is  the  author’s  summary  of  his  conclusions: 

(1)  Cattle,  sheep,  and  swine  on  the  whole  required  more  food  to  maintain  exist- 
ence when  fed  in  the  open  air  than  when  housed. 

(2)  Cattle  and  hogs  made  a more  economic  gain  in  the  open  air  than  when  housed. 

(3)  Sheep  in  the  barn  did  better  in  every  respect  than  in  the  open  air,  although 
confined  in  very  small  pens. 

(4)  Cattle  in  box  stalls  did  better  than  those  tied  up. 

(5)  The  greater  the  freedom  of  motion  up  to  the  freedom  of  a yard  some  10  rods 
square,  the  more  food  eaten  and  the  less  required  for  a pound  of  gain  for  cattle. 

(6)  The  trial  indicates  that  free  access  to  shelter  and  yards  is  nmre  economical 
than  compulsory  life  in  the  storms  or  in  close  confinement  in  the  barn.  This  question 
is  under  trial,  forming  the  eight  years’  investigation  of  this  question  of  shelter  of 
stock. 

The  feeding  and  management  of  cattle,  W.  A.  Henry  ( Wyoming 
Sta.  Bill.  No.  13,  July:  1893 , pp.  37-102). — This  is  a reprint  of  a paper 
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published  in  the  Special  Eeport  on  Diseases  of  Cattle  and  on  Cattle 
Feeding-  by  this  Department. 

Feeding  value  of  corn  meal  and  bran  for  the  production  of 
butter,  T.  F.  Hunt  ( Pennsylvania  Sta.  Report  for  1891,  pp.  108-112). 

Synopsis. — A comparison  of  corn-  meal  with  wheat  bran,  fed  in  like  amounts  to  two 
lots  of  six  cows  each.  The  lot  on  wheat  bran  refused  to  eat  its  full  allowance. 
In  point  of  yield  of  total  milkand  butter,  and  food  required  per  pound  of  milk, 
the  advantage  was  with  the  lot  on  corn  meal. 

In  this  comparison  of  corn  meal  and  wheat  bran,  two  lots  of  six  cows 
each,  well  along  in  milk,  were  used.  Each  lot  contained  three  Guern- 
seys, one  Jersey,  one  Ayrshire,  and  one  grade  Shorthorn.  In  the  first 
period,  June  15  to  28,  both  lots  were  fed  alike,  receiving  4 pounds  of 
corn  meal  and  6 pounds  of  bran  per  cow  daily.  In  the  second  and  third 
periods  (July  6 to  26  and  July  27  to  August  23)  lot  1 received  10 
pounds  of  bran  each  and  lot  2,  10  pounds  of  corn  meal.  Hay  was 
fed  in  all  three  periods,  together  with  green  timothy  and  clover  in 
the  first  period,  green  oats  in  the  second,  and  green  corn  fodder  in  the 
third.  At  the  close  of  the  second  period  two  cows  were  dropped  from 
each  lot,  being  too  far  advanced  in  the  milking  period. 

More  corn  meal  was  eaten  than  wheat  bran,  as  the  lot  on  wheat 
bran  refused  to  eat  the  whole  ration. 

The  result  during  the  first  two  periods  was  as  follows  : 


Milk  and  butter  fat  produced. 


Total 

milk. 

Milk 
daily  per 
animal. 

Butter  fat 
in  milk. 

Butter  fat 
given  per 
lot. 

Butter  fat 
daily  per 
animal. 

Pounds. 

Pounds. 

Per  cent. 

Pounds. 

Pounds. 

Period  I. 

Lot  1.  Corn  meal  and  bran 

1,477 

17.6 

4.30 

64 

0.76 

Lot  2.  Com  meal  and  bran 

1,251 

14.9 

1. 15 

52 

0. 62 

Period  II. 

Lot  1.  Bran 

1,487 

11.8 

4.06 

60 

0.48 

Lot  2.  Corn  meal 

1,554 

12.3 

3.  85 

60 

0.48 

When  fed  alike,  lot  1 gave  considerably  more  milk  and  butter  than 
lot  2 and  ate  less  food  per  pound  of  milk,  but  on  corn  meal  alone  lot  2 
fully  equaled  lot  1 on  bran  alone.  Tables  are  given  showing  the  com- 
position of  the  milk  at  frequent  intervals. 

u From  whatever  avenue  approached,  the  results  indicate  that  in  this 
experiment  the  feeding  value  of  the  corn  meal  was  about  one-fifth 
greater  than  that  of  bian  as  an  exclusive  grain  diet  for  the  production 
of  butter  fat,  the  grain  being  25  to  40  per  cent  of  the  total  food  eaten, 
and  the  coarser  fodder  being  timothy  hay  and  green  oats  or  green 
corn  fodder.” 

The  value  of  cotton-seed  meal  as  compared  with  bran  for  the 
production  of  butter,  T.  F.  Hunt  ( Pennsylvania  Sta.  Report  for 
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1891 , pp.  92-108). — A reprint  of  Bulletin  No.  17  of  tlie  station  (E.  S.  R., 
vol.  hi,  p.  468). 

Rye  vs.  silage,  A.  J.  Bondurant  and  A.  F.  Cory  (Alabama  Col- 
lege Sta.  Bui.  No.  46,  June,  1893, pp.  7). — A report  of  a comparison  of  corn 
silage  with  green  rye  fodder  during  four  week.s,  from  February  3 to 
March  2,  on  four  thoroughbred  Jersey  cows  divided  into  two  lots.  The 
feeding  was  in  two  periods  of  two  weeks  each.  During  the  first  period 
lot  1 received  rye  and  lot  2 silage,  and  at  the  end  of  the  first  period 
the  lots  were  reversed.  The  grain  and  coarse  fodder,  corn-and-cob 
meal,  cotton-seed  meal,  oat  straw,  and  pea  hulls  were  the  same  for  both 
lots.  The  cows  were  fed  all  the  silage  or  green  rye  they  would  eat. 

The  yield  of  milk  and  the  amounts  of  rye  and  silage  eaten  are  tabu- 
lated for  each  lot.  In  the  case  of  both  lots  the  yield  of  milk  was  some- 
what higher  (27 J and  74 J pounds,  respectively)  on  rye  than  on  silage. 

Silage  in  dairy  farming  (New  Hampshire  Sta.  Report  for  1890  and 
1891,  pp.  203-211). — A reprint  of  Bulletin  No.  14  of  the  station  (E.  S.  R. 
vol.  hi,  p.  88.) 

Feeding  tests  with  sugar  meal,  cream-gluten  meal,  and  germ 
feed,  W.  W.  Cooke  ( Vermont  Sta.  Bui.  No.  31,  pp.  3). — This  bulletin 
reports  briefly  the  results  of  a feeding  trial  with  nine  cows  to  compare 
cream-gluten  meal,  corn-germ  feed,  or  corn  bran  and  gluten  feed  with 
each  other  and  with  a ration  of  4 pounds  each  of  bran  and  corn  meal. 
The  trial  lasted  from  February  23  to  June  14,  1892.  Each  of  the  three 
foods  tested  was  fed  in  a four  weeks’  period.  In  the  intermediate 
periods  the  corn  meal  and  bran  ration  was  fed.  The  coarse  fodder 
consisted  of  corn  silage  and  cut  hay.  No  data  are  tabulated.  From 
the  results  of  this  single  trial  “we  are  led  to  the  conclusion  that  the 
germ  feed  has  about  the  same  feeding  value  as  a mixture  of  equal 
parts  by  weight  of  wheat  bran  and  corn  meal ; that  sugar  meal  and 
cream-gluten  meal  both  have  a higher  feeding  value  than  the  above; 
and  that  these  latter  also  have  a slight  effect  on  the  richness  of  the 
milk.” 

Record  of  the  Vermont  Station  herd  for  the  year  1892,  W.  W. 

Cooke  ( Vermont  Sta.  Bui.  No.  33,  pp.  3 ). — This  contains  in  tabulated 
form  a summarized  record  of  the  station  herd  for  the  year  1892.  Some 
of  the  best  records  reported  are  as* follows: 

Pipcliin  Second,  10,746  pounds  milk,  405  pounds  batter  in  a year. 

Brio-lit  Eyes,  6,726  pounds  milk,  419  pounds  butter  in  a year,  14.1  pounds  butter  in 
7 days. 

Cigarette,  10,691  pounds  milk,  431  pounds  butter  in  a year. 

Sadie’s  Delight,  9,004  pounds  milk,  454  pounds  butter  in  a year,  14.2  pounds  but- 
ter in  a week. 

Myrtle,  7,482  pounds  milk,  482  pounds  butter  in  a year. 

The  highest  record  we  have  ever  had  is  that  of  Dinah,  who  has  given  52  pounds 
milk  in  a day  and  12,224  pounds  milk  in  a year,  while  the  butter  record  is  16.4 
pounds  butter  in  7 days,  and  506  pounds  butter  in  a year. 

That  these  cows  have  been  liberally  fed,  goes  without  saying.  The  regular  grain 
ration  was  8 pounds  per  day  per  cow  for  those  in  milk.  This  has  been  increased  for 
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some  of  the  heaviest  milkers  and  decreased  for  the  younger  stock.  This  grain  has 
been  mostly  wheat  bran  and  corn  meal,  equal  parts  by  weight,  though  it  has  been 
varied  greatly  in  the  different  experiments. 

Dorset  horn  sheep,  D.  O.  Nourse  ( Virginia  Sta.  Bui.  Fo.  25,  Feb., 
1893,  pp.  12,  plate  1,  fig.  1). — This  is  a paper  on  the  history  of 
Dorset  sheep  in  England  and  in  America,  a discussion  of  their  mer- 
its, with  opinions  of  sheep-growers  in  this  country,  the  experience  with 
them  at  the  station,  and  a list  of  the  lambs,  weight  and  fleece  from  three 
ewes  on  the  station  farm. 

Our  own  experience,  while  very  limited,  has  been  encouraging.  The  sheep  are 
easily  kept,  docile  and  quiet,  nicely  shaped,  and  the  best  of  mothers.  We  would 
also  add  another  feature  not  mentioned  in  experiences  given,  yet  a fact  well  known 
to  breeders,  they  have  but  little  fear  of  dogs,  and  often  will  drive  them  from  the 
field — the  ewe,  when  caring  for  her  young,  showing  at  times  the  greatest  courage  in 
this  direction.  Concerning  the  quality  of  wool,  we  sent  a small  lot  to  a Richmond 
commission  merchant,  and  his  reply  we  give  in  full:  “We  inclose  herewith  state- 

ment and  check  for  one  sack  wool.  We  find  that  this  is  a very  desirable  staple,  and 
good  strong  wool.  There  is  only  one  feature  of  it  that  detracts  from  its  being  specially 
attractive,  and  that  is,  that  it  has  a little  too  much  weight  to  it.  This,  of  course,  is 
better  for  the  grower,  but  the  manufacturers  want  it  in  light  condition,  so  as  to 
produce  the  greatest  amount  of  goods  out  of  the  smallest  amount  of  weight.  We 
believe  this  grade  wool  will  sell  well.  If  you  should  have  any  the  coming  spring, 
w'e  shall  be  glad  to  handle  it  for  you.” 

A comparison  of  pasturage,  soiling,  and  hay  for  sheep  ( Utah 
Sta.  Report  for  1892,  pp.  14-20). — Three  pieces  of  land,  each  three  fourths 
of  an  acre  in  size,  were  used  in  this  trial.  From  June  1 to  July  29, 
three  lots  of  two  sheep  each  were  fed,  lot  1 being  pastured,  lot  2 fed 
green  grass  in  the  barn,  and  lot  3 fed  dried  grass  in  the  barn.  Each 
lot  was  confined  to  the  product  of  one  of  the  three-fourths-acre  plats. 
By  July  29  the  grass  had  ripened  and  commenced  drying  up,  so  that 
the  lots  were  fed  from  that  time  until  September  21  in  a similar  man- 
ner on  grass  and  hay  from  a mixture  of  varieties  which  remained  green. 
At  the  close  of  the  trial  the  sheep  were  slaughtered. 

The  changes  in  live  weight,  calculated  amounts  of  food  eaten,  and 
data  obtained  at  time  of  slaughtering  are  tabulated  for  each  lot.  The 
largest  increase  in  live  weight  was  made  by  the  lot  on  pasturage,  and 
there  was  little  difference  between  the  gains  in  weight  by  the  lot  on 
green  grass  and  the  lot  on  hay. 

The  calculations  made  of  the  amount  of  dry  matter  eaten  by  each 
lot  indicate  that  the  lot  fed  green  grass  ate  less  than  either  of  the  other 
lots.  “Lot  1 (pasturage)  required  less  pounds  of  food  for  a pound  of  gain 
than  did  lot  2 (soiling).”  The  difference,  however,  seemed  to  be  but 
small.  The  shrinkage  at  time  of  slaughtering  was  practically  the 
same  for  the  three  lots. 

Feeding  experiments  with  pigs,  J.  B.  Lindsey  (71  rassaehusetts 
State  Sta.  Bui.  JSTo.  47,  May , 1893,  pp.  2-12). — A description  of  the  eight- 
eenth and  nineteenth  feeding  experiments  with  pigs  at  the  station. 
For  accounts  of  earlier  experiments  see  Annual  Keports  of  the  station 
for  1890  and  1891  (E.  S.  B.  vol.  ill,  p.  155 ; iv,  p.  68). 
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Eighteenth  feeding  experiment  (pp.  2-6), — Six  grade  Chester  White 
Digs  weighing  from  25  to  30  pounds  each  were  used  in  this  experiment. 
They  were  all  fed  alike,  but  in  separate  pens.  The  trial  lasted  from 
August  9 to  November  28.  In  the  first  period,  when  the  pigs  weighed 
from  25  to  80  pounds,  they  received  2 ounces  of  corn  meal  to  each  quart 
of  skim  milk  fed  ad  libitum ; in  the  second  period,  80  to  125  pounds,  4 
ounces  of  corn  meal  to  each  quart  of  skim  milk  and  4 ounces  of  gluten 
meal  as  a substitute  for  each  quart  of  skim  milk  when  the  supply  of 
skim  milk  ran  short;  and  in  the  third  period,  125  to  180  pounds,  they 
received  4 to  6 quarts  of  skim  milk  and  all  they  would  eat  of  a mixture 
of  1£  parts  of  corn  meal  to  each  part  of  gluten  feed.  The  nutritive  ratio 
of  the  food  was  1:3.3  in  the  first  period,  1:4.5  in  the  second  period, 
and  1:4.9  in  the  third  period.  The  summary  of  the  average  results  for 


the  six  pigs  is  given  as  follows : 

Live  weight  gained  during  the  experiment pounds..  155.  60 

Per  cent  of  loss  in  dressing 21.  60 

Dry  matter  eaten  per  pound  of  gain  in  live  weight pounds. . 2.  27 

Cost  of  food  per  pound  of  gain  in  live  weight cents. . 3.  64 

Net  cost  of  food  per  pound  of  dressed  weight cents..  3. 30 

Total  profit  per  pig $3. 29 


The  cost  of  food  is  based  on  corn  meal  at  $24  and  gluten  feed  at  $23 
per  ton,  and  skim  milk  at  1.8  cents  per  gallon.  The  net  cost  of  food 
takes  account  of  the  value  of  the  fertilizing  ingredients  of  the  food. 

Analyses  of  the  feeding  stuffs  used  with  reference  to  fertilizing 
ingredients  are  given. 

Nineteenth  feeding  experiment  (pp.  6-12). — This  experiment  was  made 
to  continue  the  trial  with  gluten  feed  and  to  compare  a wide  and  a 
narrow  ration.  Six  pigs  were  divided  into  two  equal  lots.  Lot  1 was 
fed  in  a similar  way  to  the  pigs  in  the  preceding  experiment,  the 
division  into  periods  being  the  same;  lot  2 was  fed  6 ounces  of  corn 
meal  to  each  quart  of  milk  in  the  first  period,  and  in  the  second  and 
third  periods  4 quarts  of  skim  milk,  2 quarts  of  water,  and  corn  meal 
ad  libitum . Lot  2,  therefore,  received  food  having  a wider  nutritive 
ratio,  the  ratio  for  it  being  1 : 4.2  in  the  first  period  (lot  1,  1 : 3),  1 : 5.3 
in  the  second  period  (lot  1,  1 : 3.6),  and  1 : 6.5  in  the  third  period  (lot  1, 
1 : 4.5).  The  trial  lasted  one  hundred  and  twenty-six  days.  The  sum- 
marized results  were  as  follows: 


Summary  of  results  of  pig  feeding. 


Lot  1 
(narrow 
ration). 

Lot  2 
(wide 
ration). 

Average  live  weight  gained pounds. 

Per  cent  of  loss  in  dressing 

146. 17 
18.  53 
2.  82 

3.  45 

4.  55 
5. 58 
3.  88 

$4.  60 

152. 00 
18. 10 
2. 57 
3.18 
3.95 
4.  91 
3.  90 
$4.  95 

Dry  matter  eaten  per  pound  of  gain  in  live  weight pounds. 

Dry  matter  eaten  per  pound  of  gain  in  dressed  weight do. .. 

Cost  of  food  per  pound  of  live  weight cents. 

Cost  of  food  per  pound  of  dressed  weight do. . . 

Net  cost  of  food  per  pound  of  dressed  weight do. . . 

Average  profit  per  pig . 
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The  neb  cost  of  food  takes  account  of  the  value  of  the  fertilizing  in- 
gredients of  the  food.  The  pigs  were  sold  at  7f  cents  per  pound,  live 
weight.  No  difference  in  the  amount  of  intestinal  fat  was  observed  in 
either  lot. 

Briefly  stated,  from  a practical  standpoint,  these  two  experiments  and  many 
others  made  at  the  station  teach  us  the  following  lessons : 

(1)  Skim  milk,  together  with  corn  meal,  gluten  meal,  wheat  bran,  gluten  feed, 
maize  feed,  etc.,  combined  as  above  stated  have  proved  healthy  and  profitable 
foods  for  the  production  of  pork  for  our  markets. 

(2)  With  skim  milk  reckoned  at  1.8  cents  per  gallon,  gluten  feed  at  $21  to  $23  per 
ton,  and  corn  meal  at  $23  to  $24  per  ton,  we  have  been  enabled  in  these  experiments 
to  produce  dressed  pork  at  from  4.6  cents  to  5.3  cents  per  pound.  The  net  cost  of 
the  dressed  pork  produced  (obtained  by  deducting  the  value  of  the  manure  pro- 
duced) was  from  3.3  to  3.8  cents  per  pound. 

(3)  Farmers  having  a quantity  of  skim  milk  at  their  disposal  can  utilize  i-t 
profitably  by  feeding  it  to  growing  pigs,  as  above  described.  Jf  this  milk  can  be 
sold,  however,  at  1 cent  per  quart,  or  more, .it  would  undoubtedly  be  more  profitable 
to  sell  it  than  to  use  it  in  the  production  of  pork. 

(4)  Experiments  made  at  this  station  have  proved  that  it  is  not  profitable  to  feed 
pigs  after  they  reach  a weight  of  180  to  190  pounds,  excepting,  perhaps,  when  pork 
commands  an  exceptionally  high  price.  Fed  beyond  this  weight,  the  food  con- 
sumed increases,  and  the  percentage  of  gain  in  live  weight  steadily  decreases,  so 
that  the  daily  cost  of  food  consumed  is  more  than  the  value  of  the  daily  increase  in 
weight.  This  fact  has  since  been  confirmed  by  other  stations. 

(5)  In  the  last  experiment,  lot  2 (wide  ration)  gave  slightly  more  favorable 
results  than  lot  1 (narrow  ration).  These  results  are  not  decisive  enough  to  enable 
us  to  make  any  deductions,  especially  when  the  results  of  previous  experiments 
at  this  station  with  narrow  rations  and  experiments  elsewhere  with  both  wide  and 
narrow  rations  are  considered.  Repeated  trials  are  necessary  to  establish  facts. 

Practical  rations  for  pig  feeding  (pp.  10, 11). — Three  sets  of  rations  are 
recommended  for  pigs  at  different  stages  of  growth.  These  rations  are 
given  as  the  result  of  experience  at  the  station  in  pig  feeding. 

Feeding  experiments  with  pigs,  G.  H.  Whitcher  (New  Hamp- 
shire Sta.  Eeportfor  1890  and  1891 , pp.  168-176). — A reprint  of  Bulletin 
No.  11  of  the  station  (E.  S.  R.,  vol.  n,  p.  413). 

Grass  vs.  non-grass  fed  pigs,  J.  W.  Sanborn  ( Utah  Sta.  Bui.  No. 
22,  May , 1893,  pp.  1-7). — The  object  of  this  trial  was  to  determine  the 
value  of  grass  in  addition  to  a liberal  grain  ration  for  pigs,  and  to 
determine  the  effect  of  exercise  in  a large  pasture  or  a yard  and  con- 
finement in  a small  pen. 

Four  lots  of  three  pigs  each  were  fed  from  May  25  to  October  14. 
Lot  1 received  pasturage;  lot  2 was  confined  in  a yard 6 by  8 rods,  and 
grass  was  cut  and  carried  to  it;  and  lots  3 and  4 were  confined  in  pens 
8 by  16  feet,  one  lot  receiving  grass,  and  the  other  no  grass.  The  four 
lots  received  all  the  grain  they  would  eat,  composed  of  ground  wheat, 
ground  barley,  and  bran.  The  following  table  summarizes  the  results 
by  lots,  the  figures  given  being  the  total  for  the  three  pigs  in  each  lot: 
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Gains  in  weight  and  food  consumed  b y pigs. 


Gain  in 
weight. 

Grain 

eaten. 

Grass 

eaten. 

Lot  1, pastured  ............. ............................ 

Pounds. 

461 

428 

329 

332 

Pounds. 
2,  285. 7 

2.254.0 

2.114.0 
2,114.0 

Pounds. 
Not  det. 
531 
531 
None. 

Lot  2 green  grass  in  yard  

Lot  3 green  grass  in  pen ...... ............................ ... 

Lot  4, no  grass  in  pen ......... ....... 

These  results  show  that  the  lots  allowed  considerable  freedom  for 
exercise  gained  more  in  live  weight  than  the  two  lots  kept  in  pens,  but 
that  they  also  ate  slightly  more  grain.  The  two  lots  kept  in  pens  made 
almost  exactly  the  same  gain  in  live  weight  and  ate  the  same  amount 
of  grain,  showing  no  apparent  advantage  from  feeding  grass.  u The 
inference  is  that  exercise  to  a growing  pig  is  desirable  for  the  purpose 
of  inducing  large  consumption.  The  figures  show  no  pronounced 
advantage  in  favor  of  feeding  grass  to  pigs.” 

Two  meals  vs.  three  meals  daily  ( Utah  Sta.  Report  for  1892 , 
pp.  36-39). — Three  trials  were  made  with  pigs  and  steers,  two  lots  of 
three  each.  The  food  of  the  pigs  was  oats,  peas,  barley,  and  wheat,  fed 
ground ; and  of  the  steers  alfalfa,  wild  hay,  roots,  and  grain,  the  character 
of  which  is  not  stated.  The  results  are  summarized  as  follows : 

(1)  Shoats  fed  twice  daily  required  5.3  pounds  of  food  for  a pound  of  gain,  while 
those  fed  three  times  daily  required  6.3  pounds  for  one  of  gain. 

(2)  The  nutritive  effect  of  grain  when  fed  three  times  daily  was  as  great  as  when 
fed  twice  daily. 

(3)  The  superior  gain  of  those  fed  twice  was  due  to  greater  consumption  of  food. 

(4)  Cattle  when  fed  twice  daily  made  a greater  gain  than  when  fed  three  times 
daily. 

(5)  Less  food  was  required  for  a pound  of  gain  for  steers  when  fed  twice  daily  than 
when  fed  three  times. 

Feeding  horses  ( TJtah  Sta.  Report  for  1892, pp.  30-35). — In  this  trial 
a ration  of  timothy  and  corn  was  compared  with  one  of  clover,  oats  and 
wheat. 

Two  lots  of  two  working  horses  were  used.  These  were  fed  from 
April  25  to  July  2,  and  then  the  lots  w^ere  reversed  and  the  feeding  con- 
tinued until  September  1. 

The  nutritive  value  of  the  clover,  oats,  and  wheat  ration  was  1 : 5.5,  and 
of  the  timothy  and  corn  ration  1 : 14.8. 

Analyses  of  the  foods  used  and  the  changes  in  live  weight  are 
given.  Previous  to  August  1 the  grain  was  fed  unground,  and  after 
that  date  it  was  fed  ground. 

The  author  summarizes  his  results  as  follows : 

(1)  Corn  meal  and  timothy  did  not  sustain  work  horses  as  well  as  oats,  wheat,  and 
clover  hay. 

(2)  Horses  did  as  well  when  receiving  whole  grain  as  when  receiving  ground 
grain. 

(3)  A ratio  of  1 : 14.8  was  not  as  effective  as  one  of  1 : 5.5. 
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(4)  It  appears  that  a narrow  nutritive  ratio  or  one  rich  in  protein  was  better  for 
working  horses  during  summer  heat  than  the  very  wide  nutritive  ratio  fed. 

(5)  Presumably  a wide  nutritive  ratio  would  be  more  satisfactory  in  winter  than 
in  summer. 


VETERINARY  SCIENCE  AND  PRACTICE. 

J.  F.  Duggar,  Editor. 

Experiments  with  mallein,  W.  B.  Niles  ( Iowa  Sta.  Bui . No.  20, 

Feb.,  1893 , pp.  729-731).— An  experiment  in  the  use  of  mallein  as  an  aid 
in  the  diagnosis  of  doubtful  cases  of  glanders  was  made  on  two  horses 
with  glanders  and  on  two  healthy  animals  used  as  checks. 

The  mallein,  which  was  furnished  by  the  Bureau  of  Animal  Industry 
of  the  U.  S.  Department  of  Agriculture,  was  prepared  as  follows : 

u Acid  peptonized  beef-broth  cultures,  containing  5 per  cent  glycerine, 
were  inoculated  with  the  glanders  bacillus  and  the  cultures  allowed  to 
grow  for  two  months  at  the  temperature  of  the  room.  At  this  time  the 
growth,  which  had  been  abundant,  had  almost  entirely  ceased.  The 
liquid  was  then  heated  for  two  hours  from  80°  to  100°  0.,  after  which 
it  was  filtered  through  a Pasteur  tube  to  remove  germs.  The  resulting 
clear  amber  liquid,  after  being  tested  to  prove  the  absence  of  germs 
and  diluted  with  5 per  cent  glycerine  for  the  better  preservation,  was 
used  for  injection.” 

One  of  the  glandered  animals,  whose  temperature  at  the  time  of 
injection  was  98.9°,  showed  a temperature  of  102.6°  twelve  hours  after 
the  injection;  the  other  glandered  horse,  whose  temperature  at  injection 
was  99.4°,  gave  a maximum  temperature  of  103.8°  nine  hours  after  the 
injection.  In  the  healthy  animals  no  marked  increase  of  temperature 
took  place.  Post-mortem  examinations  revealed  the  lesions  of  glanders 
in  the  animals  which  were  suspected  of  having  the  disease,  and  in  which 
the  presence  of  glanders  was  indicated  by  the  mallein  test. 

The  results  show  that,  in  these  cases,  mallein  was  a positive  test  for 
glanders. 

Colic  in  horses  and  mules,  T.  Butler  ( Mississippi  Sta.  Bui.  No . 
25,  June,  1893,  pp.  10). — This  popular  treatise  is  intended  for  the  use  of 
those  farmers  who  are  compelled  to  treat  their  own  stock.  The  subjects 
discussed  are  the  causes  of  colic;  the  nature,  symptoms,  and  treatment 
of  spasmodic  colic;  the  nature,  symptoms,  and  treatment  of  flatulent  or 
wind  colic;  acute  indigestion;  and  inflammation  of  the  bowels. 

Eye  diseases  of  domestic  animals,  C.  A.  Cary  ( Alabama  Col- 
lege Sta.  Bui.  No.  43,  May,  1893,  pp.  79).— This  bulletin  is  a popular 
compilation  and  is  prefaced  by  a description  of  the  anatomy  of  the 
horse’s  eye. 

The  following  diseases  are  discussed:  Inflammation  of  the  eyelids; 
entropium,  or  folding  inward  of  the  lid;  ectropium,  or  folding  out- 
ward of  the  lid;  ptosis,  or  falling  of  the  upper  lid;  diseases  of  the 
haw,  or  membrana  nictitans;  diseases  of  the  tear  apparatus;  dis- 
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eases  of  tlie  tissues  surrounding  the  eye  and  in  the  orbital  cavity ; 
conjunctivitis;  wounds  of  the  cornea;  keratitis  or  corn eitis;  infectious 
conjunctivitis  and  keratitis,  or  infectious  inflammation  of  the  conjunc 
tiva  and  cornea;  ulcer  of  the  cornea;  opacities  of  the  cornea;  staphy- 
loma of  the  cornea;  new  growths  on  the  cornea;  iritis,  or  inflammation  of 
the  iris ; closure  of  the  pupil ; cataract ; amaurosis,  or  paralysis  of  the 
retina  or  optic  nerve;  glaucoma;  hydrophtlialmus ; exophthalmus,  or  dis- 
location of  the  eyeball;  and  periodic  ophthalmia,  or  moon  blindness. 

Under  the  heading,  “ Animal  parasites  of  the  eye,”  Filaria  papilosa 
and  F.  laclirymalis  are  described.  Squinting,  cross-eye,  or  strabismus 
is  mentioned,  and  some  of  the  causes  of  indistinct  vision  and  shying  are 
treated.  One  hundred  and  thirty-four  cases  of  periodic  ophthalmia  in 
Alabama  were  reported  to  the  author.  At  some  length  the  author 
indicates  the  best  methods  of  examining  the  eyes. 

Head  scab  of  sheep,  diphtheritic  conjunctivitis  of  turkeys  and  chick- 
ens, eerebritis  or  blind  staggers,  “big  head”  ( Osteoporosis ),  parturient 
apoplexy  or  milk  fever,  hog  cholera,  and  pink  eye  are  the  diseases 
reported  to  the  author  as  occurring  in  different  parts  of  the  State. 

DAIRYING. 

E.  W.  Allen,  Editor. 

The  effect  of  setting  milk  warm  or  cooled  upon  the  separation 
of  cream,  W.  H.  Caldwell  ( Pennsylvania  Sta.  Report  for  1891 , pp. 
118-123 ). 

Synopsis. — Five  trials  made  to  compare  the  effect  of  setting  milk  at  once  at  its  nat- 
ural temperature,  and  of  first  cooling  it  rapidly  10°  to  20°  and  then  setting, 
failed  to  show  any  marked  uniform  difference  in  the  thoroughness  of  creaming 
or  in  the  churnability  of  the  cream. 

To  compare  the  thoroughness  of  the  separation  of  the  cream  in  cold 
deep  setting,  when  milk  was  set  at  once  at  the  temperature  at  which 
it  was  drawn,  and  when  it  was  first  cooled,  five  series  of  trials  were 
made.  Each  series  included  from  four  to  six  separate  trials.  They 
were  made  during  the  months  of  June,  July,  and  November.  In  each 
case  the  milk  was  taken  from  the  stable  to  the  spring  house  as  soon  as 
milked.  There  it  was  divided  into  two  equal  portions,  one  portion  being 
set  at  once,  the  temperature  of  the  milk  when  set  ranging  from  82°  to 
94°  F.  The  other  portion  was  cooled  by  a Heuling  milk  cooler  and 
aerator  and  then  set,  its  temperature  at  time  of  setting  ranging  from 
54°  to  69°  F.  In  four  trials  the  milk  was  skimmed  after  twenty-four 
hours,  and  in  one  trial  after  twelve  hours. 

The  milk  was  from  the  station  herd  of  Guernsey  and  grade  Guern- 
sey and  Jersey  cows. 

In  three  of  the  four  trials  when  the  milk  stood  twenty-four  hours  in  the  creamer 
more  fat  was  found  in  the  skim-milk  from  the  lots  set  warm.  In  the  other  trial  and 
the  one  where  the  milk  stood  but  twelve  hours,  more  fat  was  found  in  the  skim  milk 
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from  the  lots  cooled  before  setting.  The  average  of  the  four  lots  set  twenty-foul 
hours  show  0.08  per  cent  more  fat  in  the  lots  set  warm.  The  difference  in  the  one 
trial  where  the  milk  was  set  but  twelve  hours  was  only  0.009  per  cent.  These 
differences  are  unessential  and  agree  with  the  results  obtained  at  the  Cornell  Uni- 
versity and  Maine  Stations  and  with  the  later  results  at  Wisconsin. 


The  churning  record  is  also  given  for  the  cream  raised  by  different 
methods  of  treatment  in  three  trials.  This  record  showed  no  marked 


differences  in  churnabilify  of  the  cream  which  could  be  attributed  to 
the  difference  in  treatment  of  the  milk  before  setting. 

Deep  vs.  shallow  setting  of  milk,  0.  S.  Plumb  ( Indiana  Sta.  Bui . 
No.  44,  May , 1893 , pp.  2 4-27,  fig.  1). 


Synopsis. — Twenty -four  comparative  trials  were  made  in  winter  of  setting  milk  in 
deep  and  in  shallow  cans  in  the  open  air,  'and  skimming  after  twenty-four 
hours.  In  all  but  four  cases  the  skim  milk  from  deep  setting  contained  consid- 
erably more  fat  than  that  from  shallow  setting,  the  average  loss  from  deep 
setting  being  nearly  twice  as  much  as  that  from  shallow  setting.  Seven  churn 
tests  of  the  cream  obtained  showed  a much  larger  loss  of  fat  in  the  buttermilk 
from  the  shallow  than  from  the  deep  setting,  although  the  losses  were  excessive 
in  both  cases. 


Ten  comparisons  of  these  two  methods  of  setting  milk  were  made  in 
December  and  fourteen  in  February.  The  milk  of  the  station  herd  was 
divided  into  two  portions,  one  being  set  in  deep  cans  and  the  other  in 
shallow  pans.  The  deep  cans  were  of  the  Shotgun  pattern,  20  inches 
deep  and  8 inches  in  diameter,  and  were  skimmed  from  the  top  with  a 
conical  dipper.  The  cans  were  not  set  in  water,  but  as  the  tests  were 
made  in  winter  a temperature  of  about  45°  F.  was  secured.  The  milk 
in  shallow  pans  attained  a temperature  of  about  42.8°.  The  milk  was 
in  all  cases  skimmed  after  twenty-four  hours’  setting. 

The  fat  tests  were  made  with  the  Babcock  milk  tester.  The  milk  set 
contained  on  an  average  3.6  per  cent  of  fat.  The  percentage  of  fat  in 
the  skim  milk  from  the  deep  setting  ranged  from  0.25  to  1.45  per  cent, 
and  averaged  0.92  per  cent;  and  that  from  setting  in  shallow  pans 
ranged  from  0.17  to  1.12  per  cent,  and  averaged  0.47  per  cent.  The  loss 
was,  then,  nearly  twice  as  great  in  deep  setting  as  in  shallow  setting  at 
the  temperature  prevailing. 

Slightly  more  cream  was  secured  from  shallow  setting  than  from  deep 
setting. 

Seven  churn  tests  were  made  with  the  cream  obtained  in  the  above 
trials.  The  percentage  of  fat  in  the  buttermilk  averaged  0.46  for  the 
deep  setting  and  0.85  for  the  shallow  setting. 

“ It  is  noticeable  that  in  every  churning  a greater  loss  of  fat  occurs 
from  shallow  pan  buttermilk  than  from  deep  can,  the  average  for  the 
seven  churnings  being  nearly  100  per  cent  greater.  The  cause  for  this 
difference  in  loss  is  not  made  clear  to  the  writer,  and  further  experi- 
ments in  churning  the  two  classes  of  cream  should  substantially  dupli- 
cate the  results  secured  from  the  seven  churnings,  before  it  can  be 
assumed  that  these  relative  losses  will  probably  occur  as  a general 
thing.  In  either  lot  the  loss  of  fat  is  greater  than  it  should  be.” 
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Surface  vs.  bottom  creaming  of  milk  set  in  deep  cans,  0.  S. 

Plumb  ( Indiana  Sta.  Bui.  JVo.  44,  May , 1893,  pp.  28-31,  fig.  1). 

Synopsis.  -Twenty-two  comparisons  made  during  January  and  February  in  skimming 
milk  from  Shotgun  and  Cooley  cans  set  in  the  open  air.  More  cream  was  se- 
cured in  skimming  from  below  ^Cooley  cans).  The  loss  of  fat  in  the  skim  milk 
was  nearly  twice  as  large  by  skimming  from  above  with  a dipper  (Shotgun  can) 
as  by  drawing  the  skim  milk  from  below. 

During  January  and  February  twenty- two  trials  were  made,  setting 
the  milk  in  deep  cans  in  the  open  air  and  skimming  from  the  top  (Shot- 
gun can)  and  from  the  bottom  (Cooley  can).  In  all  1,054  pounds  of 
milk  were  set  and  skimmed  by  each  method. 

A considerably  larger  volume  of  cream  was  obtained  in  skimming 
from  below  than  from  above,  the  exact  amounts  being  334  pounds  and 
265  pounds,  respectively;  hence  the  volume  of  skim  milk  was  larger 
where  the  milk  was  skimmed  from  above. 

The  average  percentage  of  fat  in  the  skim  milk  was  0.27  in  skim- 
ming from  below  and  0.5  in  skimming  from  above.  The  actual  amount 
of  fat  lost  in  skimming  from  above  was  twice  that  lost  in  skimming 
from  below. 

Reference  is  made  to  experiments  in  the  same  line  by  Babcock,  re- 
ported in  Bulletin  No.  29  of  the  Wisconsin  Station  (E.  S.  R.,  vol.  hi, 
p.  480),  which  u showed  no  material  difference  in  the  efficiency  of  the 
two  methods  if  the  skimming  was  carefully  done  and  the  same  amount 
of  cream  taken  in  each  case.” 

Influence  of  dilution  upon  creaming  milk,  O.  S.  Plumb  {Indiana 
Sta.  Bui.  Wo.  44,  May,  1893,  pp.  32-36). 

Synopsis. — Fourteen  comparisons  of  diluting  milk  one-half  with  warm  and  with  cold 
water  and  of  setting  undiluted  showed  a positive  loss  from  dilution,  the  loss 
being  least  where  warm  water  was  used  for  diluting. 

'To  test  the  efficacy  of  diluting  milk  with  warm  and  with  cold  water 
before  setting,  fourteen  trials  were  made  during  February,  using 
Cooley  cans  submerged  in  cold  well  water.  Ninety  pounds  of  milk 
were  set  each  day,  30  pounds  being  diluted  with  cold  water  (about  46° 
F.),  30  pounds  with  warm  water  at  about  93°  F.,  and  the  remaining  30 
pounds  set  undiluted.  The  temperature  of  the  water  in  the  creamery 
averaged  45.7°  F.  The  milk  was  skimmed  after  about  twenty-three 
hours.  A considerably  larger  quantity  of  cream  was  secured  when 
the  milk  was  diluted,  due  to  the  fact  that  the  cream  retained  more 
water.  Correcting  the  analyses  of  the  skim  milk  for  the  water  added, 
it  is  found  that  on  an  average  the  percentage  of  fat  in  the  skim  milk 
was  0.36  for  cold  dilution,  0.27  for  warm  dilution,  and  0.2  for  undiluted 
milk.  u These  figures  seem  to  show  most  conclusively  that  it  is  un- 
wise to  dilute  milk  for  the  purpose  of  securing  more  effective  creaming, 
and  that  in  fact  dilution  is  a positive  detriment.” 

Reference  is  made  to  experiments  made  elsewhere,  the  majority  of 
6930— No.  1 6 
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which  indicate  no  advantage  from  dilution  with  either  warm  or  cold 
water. 

Aeration  of  milk,  0.  S.  Plumb  (Indiana  Sta.  Bui.  No.  44,  May , 
1893 , pp.  37-39). 

Synopsis. — A study  of  the  effect  of  aerating  milk  on  the  thoroughness  of  the  cream- 
ing showed  no  particular ^ advantage  from  aeration,  the  yield  of  cream  and  of 
butter  being  practically  the  same  whether  the  milk  was  aerated  and  or  not. 

The  object  of  these  trials  was  to  determine  the  effect  on  the  thor- 
oughness of  the  creaming  of  aerating  and  cooling  milk  previous  to  set- 
ting. An  Evans  & Heuling  aerator  was  used,  which  rapidly  reduced  the 
temperature  of  the  milk.  Fifteen  trials  were  made  during  May,  in  each 
of  which  50  pounds  of  milk  from  the  station  herd  was  divided  into  two 
parts,  one  part  being  set  at  once  in  submerged  cans  and  the  other 
aerated  and  then  set  under  similar  conditions.  Both  lots  were  skimmed 
after  twenty-four  hours.  The  temperature  of  the  aerated  milk  at  set- 
ting was  about  56.5°  F.  and  of  the  milk  not  aerated,  88.3° ; and  the  tem- 
perature of  the  water  in  which  the  cans  were  submerged  averaged 
54.5°  F. 

In  the  fifteen  trials  183  pounds  5J  ounces  of  cream  were  obtained 
from  the  aerated  milk  and  181  pounds  10  J ounces  from  the  milk  not 
aerated. 

The  average  percentage  of  fat  in  the  cream  was  24.4  for  the  aerated 
milk  and  24  for  that  not  aerated.  Slightly  more  fat  was  secured  from 
the  aerated  milk. 

Eleven  churning  tests  made  with  the  two  kinds  of  cream  gave  a yield 
of  6 ounces  more  of  butter  from  the  cream  from  aerated  milk. 

A study  of  the  work  thus  far  recorded  indicates  no  gain  in  yield  of  fat  through 
aerating  milk. 

It  was  noted  duriug  the  test  that  the  aerated  milk  kept  sweet  a few  hours  longer 
than  that  not  aerated.  On  the  evening  of  May  16th  and  the  morning  of  the  17th  two 
lots  of  milk  were  treated  as  before,  excepting  that  skimming  was  postponed.  On 
the  morning  of  the  18th  the  aerated  milk  set  on  the  16th  was  sweet,  while  that  not 
aerated  was  slightly  acid,  and  on  the  19th  that  sweet  the  day  previous  was  sour, 
while  the  slightly  acid  was  quite  sour.  The  milk  set  aside  on  the  morning  of  the 
17th  gave  results  similar  to  the  other  two  lots. 

The  Baby  separator  in  the  private  dairy,  0.  S.  Plumb  ( Indi- 
ana Sta.  Bui.  No.  44,  May,  1893,  pp.  40-43 , figs.  2). — An  illustrated 
description  is  given  of  the  Baby  separator  and  the  results  of  six  tests 
made  at  the  station  on  the  effectiveness  of  the  machine.  Mixed  milk  of 
the  herd,  Jersey  milk,  and  Holstein  milk  were  used  in  separate  cases.  In 
every  case  the  fat  in  the  skim  milk  was  0.1  per  cent.  Besults  of  similar 
trials  at  the  Wisconsin  Station  are  cited  from  Bulletin  Ho.  29  of  the 
station  (E.  S.  B.,  vol.  hi,  p.  480). 

Directions  for  using  the  Babcock  milk  test  and  the  lactometer, 

S.  M.  Babcock  ( Wisconsin  Sta.  Bui.  No.  36,  July,  1893,  pp.  31,  figs.  6). — 
“This  test  was  first  described  in  Bulletin  Ho.  24  issued  by  the  Wiscon- 
sin Agricultural  Experiment  Station  in  July,  1890.  A description  of  it 
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was  also  printed  in  the  Seventh  Annual  Report  of  the  station,  which 
appeared  early  in  1891.  The  demand  for  these  publications,  growing 
out  of  the  extended  use  of  this  test  by  dairymen  and  breeders  in  all 
parts  of  the  world,  was  so  great  that  the  editions  were  soon  exhausted, 
and  Bulletin  No.  31,  giving  fuller  information  regarding  the  use  of  the 
test,  was  issued  in  April,  1892.  The  entire  edition  of  this  bulletin,  com- 
prising 10,000  copies,  has  already  been  sent  out,  and  it  is  necessary  to 
describe  the  test  again  in  order  to  supply  the  numerous  calls  which  are 
received.” 

The  present  bulletin  is  practically  the  same  as  Bulletin  No.  31  of  the 
station  (E.  S.  R.,  vol.  iv,  p.  193),  with  some  minor  precautions  sug- 
gested by  further  use  of  the  method. 

Occasionally  [sulphuric]  acid  is  obtained  which  is  of  the  proper  strength,  but 
which,  owing  to  some  impurities,  fails  to  give  a clear  separation  of  the  fat.  Two  or 
three  lots  of  such  acid,  which  blackened  the  fat  even  when  used  in  small  quantities, 
and  with  which  it  was  impossible  to  obtain  satisfactory  results,  have  been  met  with. 
The  cause  of  the  trouble  is  unknown,  and  the  best  remedy  is  to  change  such  acid  for 
that  from  a different  lot,  as  most  of  the  sulphuric  acid  which  has  the  correct  specific 
gravity  will  be  found  to  give  good  results.  * * * 

If  [when  the  bottles  are  filled  with  hot  water]  clots  of  curd  or  other  matter  are 
mingled  with  the  fat,  making  the  reading  uncertain,  the  difficulty  can  usually  be 
avoided  by  adding  the  hot  water  in  two  portions,  filling  the  bottle  at  first  only  to 
the  neck  and  after  whirling  for  about  one  minute  adding  sufficient  hot  water  to 
bring  the  fat  into  the  graduated  neck,  after  which  the  bottle  should  be  whirled  and 
the  fat  measured.  * * * 

[In  testing  skim  milk  or  buttermilk]  if  only  traces  of  fat  appear  in  the  neck  of  the 
bottle,  the  fat  in  the  milk  examined  may  be  nearly  0.1  per  cent.,  and  this  reading 
will  be  more  nearly  correct  than  estimates  of  from  0.01  to  0.05  per  cent  which  often 
appear  in  the  agricultural  papers.  The  reason  for  this  is  that  minute  quantities  of 
fat  are  either  dissolved  or  not  separated  by  the  method.  The  amount  of  fat  lost  in 
this  way  is  about  the  same  for  all  milk ; it  is  compensated  for  when  sufficient  fat  is 
present  to  form  a complete  layer  across  the  neck  of  the  bottle  by  reading  to  the 
point  where  the  fat  meets  the  glass  instead  of  at  the  concave  surface.  * * * 

The  examination  of  cheese  is  not  as  satisfactory  as  that  of  other  dairy  products. 
The  chief  reason  for  this  is  the  unequal  distribution  of  moisture  and  fat  in  the 
cheese,  making  it  very  difficult  to  obtain  representative  samples.  On  account  of 
this,  tests  made  from  different  parts  of  the  same  cheese,  especially  if  it  be  very  rich, 
often  vary  as  much  as  2 or  3 per  cent  iu  the  amount  of  fat  found.  To  avoid  this,  as 
much  as  possible,  samples  should  be  taken  in  a uniform  manner. 

The  provisional  method  for  the  sampling  of  cheese,  adopted  by  the 
Association  of  Official  Agricultural  Chemists,  is  given. 

In  connection  with  a discussion  of  the  composite  test,  a description 
is  given  of  the  method  of  preserving  composite  samples  with  potassium 
bichromate,  as  suggested  by  Alen. 

The  use  of  potassium  bichromate  for  the  preservation  of  composite  samples  of  ndlk 
has  been  thoroughly  tested  with  most  satisfactory  results  by  students  of  the  Wis- 
consin Dairy  School  during  the  past  winter.  Samples  of  milk  have  been  kept  in  this 
way,  in  a warm  room,  for  more  than  a month  without  being  coagulated,  and  deter- 
minations of  fat  in  these  samples  at  frequent  intervals,  have  shown  no  change  in 
the  amount  of  fat  found.  In  all  one  hundred  and  fourteen  composite  tests  were  made 
by  this  method.  Each  of  these  was  made  up  of  either  four  or  six  samples  of  milk,  rang- 
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ing  from  partly  skimmed  milk  containing  little  fat  to  very  rich  milk  containing  more 
than  6 per  cent  of  fat.  The  samples  were  kept  in  a warm  room  from  eight  to  ten  days 
after  the  first  portion  was  added,  and  were,  without  exception,  in  good  condition 
when  the  final  test  was  made.  All  determinations  of  fat,  both  in  the  single  and 
composite  samples,  were  made  in  duplicate,  the  bottles  containing  the  tests  being 
shown  to  the  instructor  in  charge,  and  a written  report  given  to  him  each  day,  of 
the  tests.  The  final  results  are  given  below: 

Average  per  cent  of  fat  in  all  single  samples,  3.676;  average  per  cent  of  fat  in  all 
composite  samples,  3.654. 

Of  the  one  hundred  and  fourteen  trials  there  were  only  four  in  which  the  difference 
between  the  composite  test  and  the  average  of  the  single  tests  exceeded  0.2  per  cent, 
and  in  all  of  these  the  milk  was  partially  churned  by  too  much'  mixing,  making  it 
impossible  to  obtain  a representative  sample  of  the  composite.  Of  the  remaining 
one  hundred  and  ten  trials  only  ten  gave  differences  larger  than  0.1  per  cent  fat,  and 
in  forty  trials  the  composite  test  agreed  exactly  with  the  average  per  cent  of  fat  in 
the  single  tests.  These  results  are  far  better  than  we  have  obtained  by  any  other 
method,  and  I believe  warrant  its  adoption  in  factories. 

In  making  tests  on  this  plan  a pint  or  quart  fruit  jar  should  be  provided  for 
each  patron.  Into  each  of  these  jars  should  be  placed  from  one  fourth  to  one  half 
gram  of  powdered  potassium  bichromate.  This  need  not  be  weighed,  as  the  amount 
can  vary  considerably  without  affecting  results.  The  amount  specified  is  about  one 
half  as  much  as  would  lie  upon  a cent,  or  as  much  as  can  be  taken  upon  a pen-knife 
blade  1 inch  long.  This  will  be  sufficient  to  preserve  from  a pint  to  a quart  a week. 
A little  experience  will  teach  one  how  much  to  use;  enough  should  be  used  to  tint 
the  whole  sample  a light  straw  color,  and  it  should  be  perfectly  liquid  when  the 
final  test  is  made ; if  this  is  not  the  case,  more  should  be  used. 

Each  jar  is  labeled  or  numbered  to  designate  the  patron  to  whom  it  belongs,  and 
into  it  is  placed  a measured  sample  of  his  milk  each  day  until  the  test  is  made. 

A small  tin  cylinder,  holding  from  1 to  2 ounces  of  milk  when  filled  to  the  brim, 
makes  a convenient  measure  for  this  purpose.  Whenever  a fresh  sample  of  milk  is 
placed  in  the  jar  it  should  be  mixed  with  the  milk  previously  added,  by  giving  the 
jar  a rotary  motion;  unless  this  is  done  the  cream  which  separates  may  adhere  tena- 
ciously to  the  sides  of  the  jar  and  prevent  the  taking  of  an  accurate  sample  when 
the  test  is  made.  The  jars  should  be  tightly  closed  after  each  sample  of  milk  is 
added,  and  should  be  kept  in  a cool  place  during  the  week. 

If  kept  too  warm  the  cream  will  become  so  hard  that  it  can  not  be  mixed  with  the 
sample  without  danger  of  churning,  which  will  always  lead  to  low  results.  The  test 
of  the  composite  sample  is  made  in  exactly  the  same  way  as  with  fresh  milk. 

This  method  of  preserving  composite  samples  has  been  patented  by  Mr.  A16n  in 
Sweden,  but  so  far  as  I know  no  restrictions  are  pla.ced  upon  its  use  in  this  country. 

A volumetric  method  for  the  determination  of  fat  in  butter,  G-. 

L.  Holter  (Pennsylvania  Sta.  Report  for  1891 , pp.  134-137 , fig.  1). — 
The  method,  proposed  is  a modification  of  the  Babcock  milk  test.  The 
same  machine  and  acid  are  used  as  in  testing  milk,  but  in  place  of  the 
milk-test  bottle  a bottle  holding  about  20  c.  c.  and  having  a separable 
graduated  neck  with  a large  bulb  is  used.  The  capacity  of  the  gradu- 
ated neck  is  9 c.  c.  In  making  the  test  the  sample  of  butter  is  melted 
and  thoroughly  mixed  and  then  10  c.  c.  pipetted  into  a tared  test  bot- 
tle. After  thoroughly  cooling,  the  bottle  and  contents  are  weighed, 
the  butter  again  melted,  about  5 c.  c.  of  hot  water  added,  and  then 
from  2 to  5 c.  c.  of  the  sulphuric  acid.  After  whirling  in  a machine, 
hot  water  is  added  to  bring  the  separated  fat  up  into  the  graduated 
neck  where  it  is  read  oil  at  60°  O. 
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Tliree  comparisons  of  this  method  with  the  gravimetric  method  gave 
the  results  agreeing  within  0. 11  per  cent.  Parallel  determinations 
with  the  method  on  the  same  sample  of  butter  gave  quite  wide  differ- 
ences in  a number  of  instances. 

Experiments  in  the  manufacture  of  cheese  from  normal  milk 
rich  in  fat,  L.  L.  Van  Slyke  {New  York  State  Sta.  Bui.  No.  54,  n.  ser ., 
May , 1893 , pp.  227-260). — These  experiments  were  supplementary  to 
those  made  in  1892  and  were  with  milk  containing  from  3.65  to  5.25 
per  cent  of  fat.  The  experiments  were  carried  on  at  a cheese  factory. 
The  data  obtained  including  analyses  of  the  milk,  whey,  and  cheese, 
are  fully  tabulated  and  the  results  summarized.  The  following  sum- 
mary is  taken  from  the  bulletin : 

Loss  of  milk  constituents  in  cheese-making. — The  amount  of  milk  solids  in  100  pounds 
of  milk  that  was  lost  in  the  whey  in  cheese-making  varied  from  5.95  to  6.58  pounds, 
and  averaged  6.27  pounds.  This  was  equivalent  to  from  41.88  to  49.44  per  cent  of 
the  solids  in  the  milk,  with  an  average  of  44.80  per  cent. 

The  per  cent  of  solids  in  the  milk  lost  in  the  whey  diminished  as  the  fat  increased. 

The  amount  of  fat  in  100  pounds  of  milk  that  was  lost  in  the  whey  in  cheese- 
making varied  from  0.17  to  0.49  pounds,  and  averaged  0.29  pounds  (nearly  5 ounces). 
This  was  equivalent  to  from  3.54  to  10  per  cent  of  the  fat  in  milk,  with  an  average 
of  6.36  per  cent.  The  proportion  of  fat  in  milk  that  was  lost  in  cheese-making  was 
entirely  independent  of  the  amount  of  fat  in  the  milk.  The  variations  in  loss  were 
due  either  to  the  condition  of  the  milk  or  to  some  special  conditions  employed  in 
manufacture. 

The  amount  of  casein  and  albumen  in  100  pounds  of  milk  that  was  lost  in  the 
whey  in  cheese-making  varied  from  0.74  to  0.94  pounds,  and  averaged  0.85  pouuds; 
this  was  equivalent  to  from  22.14  to  24.40  per  cent  of  the  casein  and  albumen  in  the 
milk,  with  an  average  of  23.30  per  cent. 

The  proportion  of  casein  and  albumen  lost  in  cheese-making  was,  in  general,  very 
uniform  and  was  little  influenced  by  variation  in  the  conditions  of  manufacture. 

Influence  of  composition  of  milk  on  yield  of  cheese. — From  100  pounds  of  milk  there 
were  made  from  9.75  to  14.20  pounds  of  green  cheese,  the  average  being  12.35  pounds. 

There  were  from  7.04  to  10.25  pounds  of  milk  required  to  make  1 pound  of  cheese, 
8.10  pounds  being  the  average. 

The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
from  3.20  to  6.39  pounds,  and  averaged  4.70  pounds. 

The  amount  of  fat  retained  in  cheese  made  from  100  pounds  of  milk  varied  from 
3.38  to  4.96  pounds,  and  averaged  4.27  pounds.  The  variation  in  the  amount  of  fat 
retained  in  the  cheese  made  from  100  pounds  of  milk  followed  very  closely  the  varia- 
tion of  fat  in  100  pounds  of  milk. 

The  amount  of  casein  and  albumen  contained  in  the  cheese  made  from  100  pounds  of 
milk  varied  from  2.35  to  3.11  pounds,  and  averaged  280  pounds.  Each  pound  of  fat 
produced  from  2.53  to  3.23  pounds  of  cheese,  the  average  being  2.71  pounds. 

Study  of  the  cheese-ripening  process,  L.  L.  Van  Slyke  {New 
York  State  Sta.  Bui.  No.  54,  n.  ser.,  May,  1893,  pp.  261-269). — In  Octo- 
ber, 1892,  several  cheeses  were  made  under  different  conditions  with 
special  reference  to  use  in  studying  chemical  changes  occurring  during 
ripening.  The  observations  here  reported  were  on  these  different 
cheeses.  Cheese  No.  1 was  made  from  milk  to  which  cream  was  added; 
No.  2 from  milk  partially  skimmed ; No.  3 from  milk  exposed  to  foul 
air;  No.  4,  under  conditions  favoring  the  retention  of  an  excessive 
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amount  of  water  in  the  cheese;  and  Nos.  5 and  6 with  different  amounts 
of  rennet,  the  former  with  3 ounces  of  Hansen’s  rennet  extract,  and  the 
latter  with  9 ounces.  Analyses  are  given  of  the  cheeses  when  green 
and  when  five  months  old,  and  from  these  analyses  compilations  are 
made  of  the  amount  of  ingredients  in  cheese  made  from  100  pounds  of 
milk.  The  analyses  of  these  cheeses  are  tabulated  below. 

Composition  of  cheese  when  green  and  when  Jive  months  old. 


Conditions  of  manufacture. 

Water. 

Total 

solids. 

Fat. 

Casein 
and  al- 
bumen. 

Casein. 

Albu- 

men 

and 

soluble 

casein. 

Sugar, 

ash, 

etc. 

Milk  with  cream  added  { Atf months! 
Partially  skimmed. . . . j ; 

Milk  exposed  to  foul  air  \ month^ 

Cheese  unusually  moist  j StT “months.’ 
3 ounces  rennetextract  \ 2^5°  months! 
9 ounces  rennet  extract  j 2^  months! 

Per  ct. 
38. 15 
29. 85 
42.  71 
38. 10 
37.  58 
31.  94 
42.  90 
33.79 
39.  60 
35.  69 
39. 56 
34.  67 

Per  ct. 
61.85 
70. 15 
57.  29 
61.90 
62.42 
68.  06 
57.10 
66.  21 
60.  40 

64.  31 
60. 44 

65.  33 

! Per  ct. 

38. 13 
44.  33 

23. 13 
27.  22 
35.44 
39.  95 
30.  84 
36.  65 
32.  12 
36.  32 
32.  20 
36.  36 

Per  ct. 

19. 53 

21.53 
28. 10 
30.  09 
23.  60 
25. 39 
22.  91 
26.  21 
23.81 
25.  52 
24.31 
25.  39 

Per  ct. 
18.  89 
13.30 
26.  94 
21.  21 

22.  58 
17.  22 
21.  29 
18.74 
23.00 
16.02 

23.  55 
13.36 

Per  ct. 

0.  64 

8.  23 
1. 16 
8.  88 

1.  02 
8. 17 
1.  62 
7.47 
0.81 

9.  50 
0.76 

12.  03 

Per  ct. 
4. 19 
4.  29 
6.06 
4.  59 
3.38 
2.  72 
3.35 
3.35 
4.  47 
2.  47 
3.93 
3. 58 

Loss  of  cheese  ingredients  in  ripening. — In  five  months  the  loss  of  weight  varied  from 
10.65  to  17.20  pounds  for  100  pounds  of  cheese  and  averaged  13.53  pounds. 

In  five  months  the  loss  of  water  for  100  pounds  of  cheese  varied  from  8.14  to  14.95 
pounds  and  averaged  10.60  pounds;  this  was  equivalent  to  from  20.56  to  34.83  per 
cent  of  the  water  in  the  cheese,  with  an  average  of  26.58  per  cent. 

In  five  months  the  loss  of  solids  for  100  pounds  of  cheese  varied  from  1.57  to  3.90 
pounds  and  averaged  2.88  pounds;  this  was  equivalent  to  from  2.50  to  6.80  per  cent 
of  the  solids  in  the  cheese,  with  an  average  of  4.82  per  cent. 

There  was  practically  no  loss  of  fat  in  five  months. 

In  every  case  there  was  a loss  of  casein  (nitrogen  compounds)  varying  in  amount 
from  0.90  to  2.20  pounds  for  100  pounds  of  cheese,  and  averaging  1.48  pounds;  this 
was  equivalent  to  from  4 to  7.83  per  cent  of  the  total  casein  in  the  cheese,  with  an 
average  of  6.15  per  cent. 

Changes  in  form  of  casein  in  ripening  of  cheese. — In  every  case  the  amount  of  soluble 
nitrogen  compounds  increased  very  much  in  five  months. ' In  the  cheese,  when  green, 
the  amount  of  nitrogen  in  soluble  form  varied  from  0.10  to  0.26  pound  in  100 
pounds  of  cheese,  and  averaged  0.16  pounds,  which  is  equivalent  to  from  3.12  to  7.19 
per  cent  of  the  total  nitrogen  in  the  cheese,  with  an  average  Of  4.23  per  cent.  When 
five  months  old,  the  amount  of  soluble  nitrogen  varied  from  0.98  to  1.70  pounds  in 
100  pounds  of  cheese  and  averaged  1.24  pounds,  which  is  equivalent  to  from  28.57  to 
47.33  per  cent  of  the  total  nitrogen  in  the  cheese,  with  an  average  of  35.52  per  cent. 

The  cheese,  when  green,  contained  no  nitrogen  in  the  form  of  amide  compounds, 
while,  at  five  months,  there  was  contained  from. 0.26  to  0.50  pound  in  100  pounds  of 
cheese,  with  an  average  of  0.39  pound,  which  was  equivalent  to  from  7.58  to  13.9.3 
per  cent  of  the  total  nitrogen  in  the  cheese  with  an  average  of  11.66  per  cent. 

The  cheese,  when  green,  contained  no  nitrogen  in  the  form  of  ammonium  com- 
pounds, while,  at  five  months,  there  was  contaiued  from  0.078  to  0.126  pound  in  100 
pounds  of  cheese,  with  an  average  of  0.103  pound,  which  was  equivalent  to  from 
2.42  to  3.51  per  cent  of  the  total  nitrogen  in  the  cheese,  with  an  average  of  2.92  per 
cent. 
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The  cheese  in  the  manufacture  of  which- the  largest  amount  of  rennet  was  used 
contained  considerably  more  of  the  soluble  nitrogen  compounds  than  did  any  other 
cheese  at  five  months. 

The  cheese  made  from  partially  skimmed  milk  contained  the  smallest  proportion 
of  soluble  nitrogen  compounds  at  five  mouths,  while  the  cheese  made  from  milk  con- 
taining added  cream  contained,  with  a single  exception,  the  largest  proportion  of 
soluble  nitrogen  compounds. 

Quality  of  milk,  G.  H.  Whicther  (New  Hampshire  Sta.  Report  for 
1890  and  1891 , pp.  201-203). — A reprint  of  Bulletin  No.  13  of  the  station 
(E.  S.  R.,  vol.  in,  p.  86). 

Effect  of  food  upon  the  quality  of  milk,  G.  H.  Whitcher  (New 
Hampshire  Sta.  Report  for  1820  and  1891,  pp.  138-155).— A reprint  of 
Bulletin  No.  9 of  the  station  (E.  S.  R.,  vol.  ii,  p.  65). 

Effect  of  food  upon  the  hardness  of  butter,  A.  H.  Wood  and 

0.  L.  Parsons  (New  Hampshire  Sta.  Report  for  1890  and  1891,  pp.  193- 
200). — A reprint  of  Bulletin  No.  13  of  the  station  (E.  S.  R.,  vol.  in, 

p.  86). 
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Irrigation  experiments,  J.  W.  Sanborn  (Utah  Sta.  Report  for 
1892,  pp.  50-63). 

Synopsis. — Experiments  on  impoverished,  gravelly,  upper-bench  soil  indicate  that 
(1)  irrigation  once  in  fifteen  days  gave  better  results  than  more  frequent  or  less 
frequent  irrigations ; (2)  fall  irrigation  in  addition  to  spring  irrigation  gave 
better  results  than  spring  irrigation  alone;  and  (3)  lateral  flow  of  water  in  the 
soil  was  too  slow  to  benefit  adjoining  unirrigated  plats. 

In  1890  the  station  commenced  experiments  relating  to  (1)  the  fre- 
quency of  irrigation,  (2)  fall  and  spring  versus  spring  irrigation,  (3)  sub- 
irrigation  versus  surface  irrigation,  (4)  night  versus  day  irrigation,  (5) 
mulching  irrigation  plats,  and  (6)  the  best  amount  of  irrigation  water  to 
use.  Results  of  trials  of  night  versus  day  irrigation  are  given  in  bul- 
letin No.  21  of  the  station  (E.  S.  R.,  vol.  iv,  p.  824).  The  present  report 
is  confined  to  the  first  and  second  subjects. 

Frequency  of  irrigation  ( pp.  51-56). — Six  plats  of  very  poor,  gravelly  soil 
with  hardpan  subsoil  at  a depth  of  about  1J  feet,  2 by  4 rods  in  size,  with 
intervening  spaces  of  3 feet,  were  seeded  to  wheat,  and  six  plats  to 
timothy  in  1890.  The  plats  received  the  same  total  amount  of  water 
during  the  experiment  in  1890,  but  on  the  first  plat  the  water  was  applied 
every  , eighteen  days,  on  the  second  every  fifteen  days,  on  the  third 
every  twelve  days,  on  the  fourth  every  nine  days,  on  the  fifth  every  six 
days,  and  on  the  sixth  every  three  days;  in  1891  the  first  plat  was  irri- 
gated every  three  days,  the  second  every  eighteen  days,  and  so  on; 
and  in  1892  the  first  plat  was  -irrigated  once  in  six  days,  the  second 
once  in  three  days,  the  third  once  in  eighteen  days,  and  so  down  the 
list.  The  yields  of  wheat  in  1890,  1891,  and  1892,  and  of  timothy  in 
1891  and  1892  are  tabulated.  The  following  table  summarizes  the 
results  for  both  crops : 
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Yield  of  wheat  and  timothy  on  plats  differently  irrigated. 


Every 
3 days. 

Every 
6 days. 

Every 
9 days. 

Every 
12  day's. 

Every 
15  days. 

Every 
18  days. 

Total  yield 

Average  yield,  per  plat 

Average  yield  per  acre 

Pounds. 
332.0 
06.  3 
1,  326.  0 

Pounds. 
524.0 
104.8 
2,  096.  0 

Pounds. 
508.5 
101.7 
2,  034.  0 

Pounds. 
576.0 
115.2 
2, 034.  0 

Pounds. 
651.0 
130.2 
2,  604.  0 

Pounds. 
364.  0 
72.8 
1,456.0 

“These  figures  tell  a somewhat  uniform  story  and  surprise  us  in  the 
showing  that,  on  our  gravelly  soil,  better  results  are  secured  when  irri- 
gation occurs  only  once  in  fifteen  days. 

“It  is  seen  that  beyond  fifteen  days  there  is  a uniform  result — a fall- 
ing off  in  yield — and  also  that  irrigation  as  often  as  every  three  days 
is  very  deleterious.  Once  in  six,  nine,  or  twelve  days  is  labor  lost  and 
a reduction  of  crop  in  addition.” 

Correcting  the  yield  of  timothy  for  moisture  found  in  the  air-dry  hay 
did  not  appreciably  affect  the  result.  . Moisture  in  the  soil  of  the  dif- 
ferent plats  was  determined  July  28.  “The  extraordinary  fact  about 
the  moisture  of  the  plats  is  the  exceedingly  small  ratio  of  moisture 
found  in  them  and  associated  with  a crop  of  wheat  above  the  average 
of  the  nation  or  of  the  Territory.  It  was  below  the  amount  recognized 
by  students  of  the  question  as  of  imperative  necessity. 

“It  appears  either  that  capillarity  is  inadequate  to  draw  from  an 
available  source — a source  that  does  not  appear— for  the  water  table 
is  probably  50  to  100  feet  below  the  upper  line  of  coarse  gravel,  or  that 
crops  adapt  themselves  to  our  climatic  conditions.  In  a large  number 
of  tests  a very  low  rate  of  water  has  been  found  in  the  soil.” 

Pot  experiments  in  the  above  lines  were  undertaken.  The  data 
secured  were  “not  of  such  satisfactory  character  as  to  warrant  publi- 
cation,” but  confirmed,  in  general,  the  results  obtained  on  the  plats. 

Fall  and  spring  vs.  spring  irrigation  (pp.  56-63). — In  1891  and  1892 
four  plats  seeded  to  timothy  were  irrigated  by  flooding  as  follows : “ (1) 
Three  times  in  the  spring  of  1891;  (2)  three  times  in  the  spring  of  1891, 
and  in  addition  twice  in  the  fall;  (3)  four  feet  deep  in  three  waterings  in 
the  spring  of  1891  and  twice  in  the  fall;  and  (4)  four  feet  deep  in  the 
spring  of  1891.” 

The  tabulated  results  show  that  the  average  yield  per  acre  of  timothy 
was  1,694  pounds  on  the  fall  and  spring  irrigated  plats  and  1,174 
pounds  on  the  spring  irrigated  plats,  a gain  of  216  pounds  in  favor  of 
the  former  practice. 

“To  determine  the  lateral  movement  of  water,  if  any,  due  to  irriga- 
tion, and  its  effects  on  plat  irrigation,”  the  yields  of  wheat  during  three 
years  on  two  unirngated  plats  adjacent  to  irrigated  plats  used  in  the 
above  experiments  were  observed.  The  results,  while  not  conclusive, 
indicate  that  the  unirrigated  plats  derived  no  benefit  from  a lateral 
flow  of  water  from  the  irrigated  plats. 
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Summary  of  results  (p.  63.) — “(1)  Fall  and  spring  irrigation  appear 
to  have  given  better  results  than  spring  irrigation. 

“(2)  Water  appears  to  move  laterally  too  slowly,  if  at  all,  in  our 
gravelly  soil  to  affect  adjoining  plats. 

u (3)  It  is  probable  that  the  station  soil  can  not  represent  the  gain  to 
be  expected  from  soils  having  more  compact  subsoils.” 

STATION  STATISTICS. 

Report  of  treasurer  of  New  Hampshire  Station  (New  Hamp- 
shire Sta.  Report  for  1890  and  1891 , pp.  282-287). — A financial  state- 
ment for  the  fiscal  years  ending  June  30, 1890,  1891,  and  1892. 

Financial  statement  and  report  of  director  of  Pennsylvania 
Station,  1891  ( Pennsylvania  Sta.  Report  for  1891 , pp.  7-17). — The 
financial  statement  is  for  the  fiscal  year  ending  June  30,  1891.  The 
report  of  the  director  includes  general  statements  regarding  the  changes 
in  the  station  staff,  the  station  farm,  equipment,  and  work  of  the  year. 

u During  the  year  four  hundred  plats  have  been  under  experiment, 
all  of  which  had  to  be  prepared,  seeded,  cultivated,  and  harvested 
separately.  Feeding  experiments  have  been  made  on  50  animals, 
from  4 to  17  being  under  experiment  at  one  time.  A considerable 
amount  of  experimental  work  in  dairying  has  also  been  carried  on. 
In  the  prosecution  of  this  work  in  field,  barn,  and  dairy  2,397  sam- 
ples have  been  taken  for  partial  or  complete  analyses.  # # * 

“ The  work  performed  in  the  laboratory  during  the  past  year  includes 
4,487  determinations  in  connection  with  the  fertilizer  work  performed  for 
the  State  Board  of  Agriculture,  and  6,741  determinations  in  analyzing 
# fodders,  dungs,  milks,  etc.,  making  a total  of  11,228  determinations 
performed  during  the  year;  besides  a large  amount  of  work  not 
capable  of  such  classification,  including  tests  of  methods,  apparatus, 
etc.” 

Financial  statement  and  report  of  director  of  Utah  Station, 
1892  ( Utah  Sta.  Report  for  1892 , pp.  4-14). — The  financial  statement 
is  for  the  fiscal  year  ending  June  30,  1892.  The  director’s  report  con- 
sists of  general  statements  regarding  the  work  of  the  station,  and  a 
summary  of  Bulletins  Nos.  10-19  issued  by  the  station  during  1892. 

Report  of  the  chemical  division  of  the  Utah  Station,  W.  P. 
Cutter  ( Utah  Sta.  Report  for  1892 , pp.  165-170). — A statement  of 
additions  to  the  laboratory  equipment,  of  work  accomplished  and  in 
progress,  and  of  experiments  with  sugar  beets. 

Sugar  beets. — Seeds  of  two  varieties  of  beets  were  distributed  to 
twenty-six  persons.  Of  these  thirteen  returned  samples  of  beets.  The 
analyses  of  the  samples  received  and  of  beets  grown  on  the  station 
farm  are  tabulated.  There  are  also  notes  giving  the  experience  of  the 
growers. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Contributions  from  the  IT.  S,  National  Herbarium  ( Division  of 
Botany , Contributions  from  the.JJ.  8.  National  Herbarium , vol.  I , No.  7, 
July  15 , 1893 , pp.  233-267).— A systematic  and  alphabetic  index  to 
new  species  of  North  American  phanerogams  and  pteridophytes  pub- 
lished in  1892,  by  Josephine  A.  Clark. 

Report  of  Death  Valley  Expedition,  part  II  ( Division  of  Ornu 
thology  and  Mammalogy , North  American  Fauna , No.  7,  May  31 , 1893, 
pp.  394 , plates  14,  figs.  2 , maps  5). — A partial  report  on  collections  made 
in  1891,  during  a biological  survey  of  parts  of  California,  Nevada, 
Arizona,  and  Utah. 

Report  on  birds , A.  K.  Fisher  (pp.  7-158). — A list  of  290  species  and 
subspecies  is  given,  accompanied  by  critical  notes  as  to  habits,  fre- 
quency of  occurrence,  etc.  The  known  range  of  several  species  is 
greatly  extended.  A list  of  78  species  is  given  as  occurring  in  Death 
Valley,  and  137  species  in  Owens  Valley,  California. 

Report  on  reptiles  and  batraehians,  with  descriptions  of  new  species , L. 
8tejneger , with  field  notes  by  C.  H.  Merriam  (pp.  159-228). — A list  of 
56  species  is  given,  with  critical  notes,  of  which  the  following  are  de- 
scribed as  new : Scelroporus  boulengeri , 8.  orcutti , Phrynosoma  cerroense , 
P.goodei,  Gerrhonotus  scincicauda  palmer i,  Hypsiglena  texana,  Pituophis 
catenifer  deserticola , B as canion  flagellum  frehatum , Bufo  boreas  nelsoni , 
and  R ana  fisher i. 

Report  on  fishes,  C.  H.  Gilbert  (pp.  229-234). — A list  of  13  species  and 
subspecies  is  reported  upon,  of  which  Rhinichthys  velifer , R.  nevadensis , 
Cyprinodon  macularius  baileyi , and  Empetrichthys  merriami  are  new. 

Report  on  insects,  C.  V.  Riley  (pp.  235-268). — About  280  species  are 
reported  upon,  of  which  many  are  new.  Supplementary  reports  and 
descriptions  of  new  species  are  given  by  S.  W.  Williston,  P.  B.  Uhler, 
and  Lawrence  Bruner. 

Report  on  mollushs , R.  E.  C.  Stearns  (pp.  269-283). — A list  of  47  species 
is  given,  together  with  critical  notes.  One  of  the  species  is  described 
and  figured  as  new. 

Report  on  desert  trees  and  shrubs,  C.  H.  Merriam  (pp.  285-343). — - 
Notes  upon  the  occurrence  and  distribution  of  145  species  of  trees  and 
shrubs  of  the  desert  and  surrounding  mountains,  and  their  relation  to 
vertical  distribution  throughout  the  great  biological  zones,  are  given. 
The  most  marked  longitudinal  divisions,  so  far  as  the  Great  Basin  is 
90 
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concerned,  are  those  of  the  Lower  Sonoran  Zone,  divided  into  the  Lar- 
rea  belt  and  the  Grayia  belt,  so  called  from  their  characteristic  vegeta- 
tion. The  latter  is  succeeded  by  the  true  sage  brush  ( Artemisia  triden- 
tata).  The  Larrea  belt  is  important,  from  a horticultural  standpoint, 
as  it  is  suited  to  the  requirements  of  citrus  fruits,  olives,  almonds,  figs, 
and  raisin  grapes. 

Report  on  cacti , yuccas , and  agaves , G.  H.  Merriam  (pp.  345-359). — 
Notes  on  the  geographic  and  vertical  distribution  of  23  species. 

List  of  localities , T.  8.  Palmer  (pp.  361-384). — A list  of  localities  vis 
ited  by  the  expedition,  together  with  notes  on  geographic  location, 
elevation,  etc. 

Forecasting  of  thunderstorms  in  1892,  N.  B.  Conger  (Weather 
Bureau , Bui.  No.  9 , pp.  54 , charts  6). — A report  on  investigations  dur- 
ing June,  July,  and  August,  1892,  in  Missouri,  Wisconsin,  Illinois,  In 
diana,  Michigan,  Ohio,  Pennsylvania,  New  York,  New  Jersey,  and  the 
New  England  States,  undertaken  by  the  Chief  of  the  Weather  Bureau, 
with  the  object  of  gathering  “ materials  to  be  utilized  in  the  study  of 
these  storms  and  the  attending  atmospheric  conditions  with  a view  to 
predicting  the  occurrence  of  this  class  of  storms  for  special  localities 
in  time  to  make  the  forecast  of  value  to  agricultural  interests.” 

A special  report  on  investigations  of  thunderstorms  in  New  England 
is  made  by  B.  D.  Ward,  and  on  thunderstorms  in  Ohio  by  C.  M.  Strong. 
The  results  are  given  in  numerous  tables  and  charts,  the  latter  show- 
ing “the  weather  conditions  over  the  United  States  east  of  the  Rocky 
Mountain  slope  at  8 a.  m.  (eastern  standard  time),  and  the  thunder- 
storms which  occurred  during  the  day  in  the  different  sections  of  the 
above-mentioned  territory.”  The  principal  points  brought  out  by  the 
season’s  investigations  are  given  below: 

Certain  types  of  thunderstorms  travel  in  well-defined  areas  eastward  from  tht> 
Mississippi. 

There  are  sporadic  thunderstorms  developing  in  the  afternoon  which  occur  during 
heated  terms  and  cover  hut  limited  territory. 

It  is  found  that  two  distinct  thunderstorm  belts  may  traverse  the  same  territory 
and  that  the  second  storm  does  not  appear  to  hold  its  force  to  the  same  extent  after 
it  reaches  the  territory  which  has  . been  covered  by  a previous  storm  on  the  same 
date.  * * * 

It  is  noticed  that  thunderstorm  belts,  moving  eastward  during  the  day,  appear 
to  lose  their  identity  during  the  night  and  revive  again  farther  east  The  next 
day.  * * * 

Thunderstorm  conditions  are  usually  found  on  the  southeast  quadrant  of  a low 
area,  and  generally  in  the  belt  of  pressure  of  30  inches.  This  is  the  class  of  storms 
which  generally  has  the  progressive  movement  to  the  east  and  has  approximately 
the  same  velocity  as  the  low  area.  Thunderstorms  also  occur  on  the  southwest 
quadrant  of  the  low  area,  but  these  are  more  liable  to  occur  in  the  afternoon  and  be 
sporadic  in  character.  When  two  low  areas  are  in  progress  the  crest  of  the  high 
between  them  is  found  to  be  a favored  locality  for  the  development  of  thunderstorm 
conditions.  * * * Thunderstorms  are  sometimes  developed  on  the  northwest 

quadrant  of  a low  area,  but  this  was  only  noticed  when  the  temperature  changes 
were  sharp  and  sudden  in  that  section.  Storms  of  this  class  are  rare,  of  short  dura- 
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tion,  violent  in  action,  and  cover  but  a narrow  path.  Thunderstorm  belts  are  occa- 
sionally developed  in  high  areas  when  the  weather  conditions  are  of  an  unsettled 
nature,  and  a long  trough  of  nearly  normal  pressure  extends  over  a large  territory  to 
the  north  of  the  center  of  the  high. 

While  there  are  no  infallible  rules  to  be  laid  down  for  forecasting  thunderstorms 
from  the  daily  weather  charts,  yet  there  are  certain  conditions,  indicating  the  devel- 
opment of  a thunderstorm  belt, which  generally  follows  during  the  succeeding  twenty- 
four  hours.  A noticeable  feature  of  the  a.  m.  weather  charts  for  this  season  was 
the  relation  of  the  thunderstorm  belt  to  the  pressure  line  of  30  inches  and  the 
thermal  line  of  70°.  It  is  found  that  during  the  season  nearly  90  per  cent  of  the 
thunderstorms  occurred  in  the  belt  covered  by  the  isobar  of  30  and  at  or  near  the 
isotherm  of  70°.  The  presence  of  a low  area  to  the  west,  moving  in  behind  a high 
area,  should  be  watched  with  great  care,  as  the  thunderstorm  conditions  are  very, 
liable  to  develop  during  the  afternoon  or  evening;  the  sharp  curvature  of  the  isobar, 
especially  where  it  touches  or  crosses  similar  sharp  curves  of  temperature,  has  been 
found  to  be  of  value  in  forecasting.  * * * 

In  heated  terms  thunderstorms  may  be  looked  for  along  the  line  of  change  in 
pressure  (30  inches)  and  where  the  temperature  during  the  afternoon  will  continue 
high.  These  storms  are  more  liable  to  occur  the  day  after  the  maximum  heat  lias 
passed.  It  is  noticed  during  these  periods  that  thunderstorm  conditions  are  prev- 
alent during  the  entire  afternoon,  and  in  many  instances  develop  dry  thunder- 
storms. 

Where  known  thunderstorm  belts  exist  to  the  west  it  is  possible  to  forecast  them 
for  the  territory  farther  east  in  the  same  manner  as  rain  is  now  forecasted.  The  ' 
study  of  the  thunderstorms  during  this  season  has  not  established  the  fact  that 
thunderstorms  can  be  successfully  forecasted  for  any  specific  locality,  although  with 
the  aid  of  telephonic  communication  it  has  proved  more  feasible.  The  experiment 
of  making  forecasts  on  telegraphic  warnings  from  stations  to  the  west,  some  200 
miles,  has  not  proved  of  value  as  it  appears  that  the  belt  may  move  rapidly  in  and 
cover  the  district  with  storms  before  the  warnings  can  be  issued  to  the  public. 
With  the  warning  coming  from  stations  farthest  west,  so  that  time  may  be  had  to 
issue  the  warnings  to  the  public,  it  is  considered  that  the  method  will  meet  with 
more  success  than  during  the  season  just  passed.  * * * 

The  forecasting  of  thunderstorms  from  the  daily  weather  maps  for  the  season  was 
fairly  successful.  Of  the  forecasts  issued  from  Columbus,  Ohio,  the  percentages  of 
verification  were:  For  June,  90  per  cent ; July,  86;  August,  50,  the  falling  off  in  August 
being  due  to  the  small  number  of  storms  which  occurred  during  that  month.  In 
Michigan,  where  the  telephone  system  was  used,  the  following  percentages  are  given  : 
June,  86  per  cent;  July,  85;  August,  78.  It  must  be  considered  that  an  effort  was 
made  to  forecast  all  thunderstorms,  whether  light  or  heavy,  and  not  to  forecast  the 
severe  storms  only.  In  Mr.  R.  D.  Ward’s  paper  * * * will  be  found  a compari- 

son of  the  Washington  and  Boston  forecasts  for  New  England,  which  indicates  that 
the  preliminary  work  in  this  line  has  been  fairly  successful. 

A report  on  the  leaf  fibers  of  the  United  States,  C.  R.  Dodge 

( Office  of  Fiber  Investigations , Report  No.  5,  pp.  73,  plates  10,  figs.  12). — 
Tlie  subjects  treated  at  greatest  length  in  this  report  are  the  following: 
Sisal  hemp  ( Agave  rigida  var.  sisalana),  false  sisal  hemp  (A.  decipiens 
Baker),  pineapple  ( Ananassa  sativa ),  bowstring  hemp  ( Sansevieria  div. 
sp p.)-,  and  New  Zealand  flax  (Phormium  tenax).  In  gathering  the  leaves 
of  the  true  sisal  hemp  it  was  found  that  the  most  convenient  implement 
was  a large  pruning  knife  with  a blade  nearly  4 inches  long  and  a hook- 
like point.  It  is  estimated  that  a man  could  cut  in  a day  about  a ton 
and  a half  of  leaves. 
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Leaves  gathered  at  Indian  Key,  Florida,  showed  an  average  weight  of 
1.41  pounds  per  leaf.  The  actual  product  of  a long  ton  of  these  leaves 
was  nearly  79  pounds,  besides  22£  pounds  of  waste.  This  gives  a total 
of  nearly  102  pounds  of  straight  fiber  and  waste  from  a ton  of  leaves. 

I A long  ton  of  leaves  from  another  locality  yielded  71  pounds  of  dried 
fiber. 

Specimens  of  false  sisal  hemp  growing  wild  in  Florida  were  deter- 
; mined  by  Dr.  Baker,  of  the  Boyal  Kew  Gardens,  England,  as  Agave 
i decipiens , a new  species.  The  two  forms,  the  true  and  the  false  sisal, 
had  frequently  been  confounded,  though  differing  in  habit  and  general 
appearance. 

Throwing  out  its  mass  of  leaves  from  the  top  of  a footstalk  sometimes  6 feet  high, 
which  is  the  habit  of  the  mature  plant,  the  leaves  seem  to  radiate  from  a common 
center  like  a many-pointed  star,  while  the  color  is  always  in  strong  contrast  to  the 
surrounding  vegetation.  The  true  sisal  plant,  on  the  contrary,  sends  up  its  mass  of 
leaves  from  the  surface  of  the  ground,  though  sometimes  with  a very  short  foot- 
stalk, this  difference  alone  rendering  identification  easy,  for  before  the  lower  leaves 
of  sisalana  have  been  cut,  as  in  cultivation,  the  plant  never  shows  this  habit.  Other 
marked  differences  are : The  shorter,  narrower  leaf  in  decipiens  nearly  always  (on  the 
keys)  rolled  in  at  the  sides  so  that  a cross  section  appears  like  the  letter  U.  In  color 
it  is  a brighter,  more  livid  green.  Its  spines,  which  are  very  thickly  set  along  the 
edges,  are  strongly  recurved,  and  so  sharp  that  it  is  impossible  to  go  about  among 
the  plants  without  lacerating  the  flesh  or  tearing  the  clothing.  Even  the  young 
plants,  which  have  not  acquired  their  footstalks,  differ  so  greatly  from  the  young 
plants  of  sisalana,  that  no  one  should  mistake  them  after  having  had  the  differences 
once  pointed  out.  The  young  sisalana  grows  very  erect,  the  leaves  being  flatter  and 
of  a dark  green,  and  without  spines. 

The  decipiens  throws  out  its  leaves  with  a more  spreading  habit,  the  lower  series 
usually  bent  (recumbent)  to  the  ground,  the  leaves  themselves  being  short,  stocky, 
and  with  the  edges  more  or  less  turned  up.  The  color,  even  in  the  young  plants,  is 
| a brighter  green  than  sisalana,  the  tout  ensemble  presenting  a particularly  marked 
form  of  plant.  In  their  manner  of  poling  we  find  the  only  similarity  between  the 
two,  and  this  doubtless  has  caused  the  expensive  mistakes  so  often  made  by  those 
collecting  sisal  plants,  and  through  which  shiploads  have  been  taken  from  Florida 
to  the  Bahamas  in  past  time.  * * * 

The  poling  is  not  only  similar,  but  the  young  pole  plants  are  similar,  though  I soon 
learned  to  detect  a difference  in  the  stockier  appearance  of  the  decipiens.  But  when 
once  fixed  in  the  soil  the  identity  of  the  species  is  soon  brought  out  in  a marked 
manner. 

Coming  to  the  fiber,  we  find  the  strongest  mark  of  difference  between  the  two 
forms  of  fiber  plants.  In  decipiens  it  is  whiter,  finer,  softer,  and  greatly  deficient  in 
; strength,  though  it  approaches  nearer  the  appearance  of  the  true  sisal  fiber  than 
that  of  any  of  the  allied  agaves  not  varieties  of  the  A.  rigida  known  commercially. 

1 found  A.  decipiens  growing  all  along  the  coast  and  keys,  from  Jupiter  almost 
down  to  Key  West,  always  most  abundant  in  the  wilds  where  Agave  sisalana  was 
never  found. 

The  true  sisal  hemp  of  Florida  produces  fiber  equal  in  quantity  to 
the  Bahamian  and  of  superior  quality.  The  fiber  from  the  false  sisal 
hemp  is  inferior  both  in  quality  and  quantity.  This  species  should  be 
carefully  avoided  by  those  collecting  plants  for  propagation. 

The  fiber  of  pineapple  ( Ananassa  sativa)  is  very  fine  and  soft.  Con* 
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stant  immersion  in  water  is  said  not  to  injure  it.  In  tests  of  strength 
pineapple  fiber  exhibits  superior  tenacity. 

“ The  Florida  fiber,  when  simply  plunged  into  cold  water  for  a few 
moments  after  coming  from  the  machine  and  then  dried  in  the  sun, 
came  out  almost  white,  with  a fineness  and  softness  unequalled  by  any 
other  leaf  fiber  that  I have  extracted.  The  fiber  will  be  further  pre- 
pared, and,  if  possible,  spun.” 

Leaves  from  one  locality  in  Florida  gave  a yield  of  nearly  55  pounds 
of  dry  fiber  to  a ton  of  green  leaves.  Another  sample  yielded  40 
pounds  of  fiber  to  the  ton,  and  another  42  pounds. 

Sansevieria  guineensis  is  the  best  known  form  of  plant,  producing 
bowstring  hemp. 

“ Careful  estimates  based  on  the  quantity  of  Sansevieria  fiber  produced 
in  our  experiments  would  fix  the  yield  at  about  40  pounds  of  fiber  to 
the  ton  of  leaves.  The  machine  made  too  large  a percentage  of  waste. 
The  Sansevieria  waste  was  not  weighed,  but  it  is  very  safe  to  state  that 
with  only  reasonable  wastage  (cut  fiber  and  fiber  drawn  out  with  the 
pulp)  the  yield  of  fiber  per  ton  would  come  nearer  to  50  pounds.  Even 
if  this  is  considerably  lower  than  the  yield  of  sisal  hemp,  the  quick 
growth  of  the  plant,  ease  with  which  it  can  be  harvested,  and  the  higher 
price  of  the  fiber  will  probably  more  than  make  up  for  the  difference  in 
yield  of  cleaned  fiber. 

The  material  is  too  good  for  cordage  in  the  usual  acceptance  of  the 
term.  It  is  so  much  finer  and  better  than  the  cordage  fibers,  so  called, 
that  it  would  doubtless  find  a use  in  the  manufacture  of  fine  twines, 
and  I think  with  proper  preparation  could  be  made  into  a fair  spinning 
fiber,  and  possibly  be  employed  on  some  new  form  of  manufacture.  The 
fiber  is  fine,  white,  and  lustrous,  the  leaves  yielding  readily  to  treat- 
ment in  the  machine  in  the  fresh  state.  The  Department  fiber  will  be 
further  prepared  and  tested.” 

New  Zealand  flax  ( Phormium  tenax ),  a native  of  New  Zealand,  has 
been  grown  in  California  for  several  years  and  thrives  in  many  local- 
ities. The  fiber  is  almost  white  in  color,  flexible,  soft,  and  of  a silky 
luster.  It  is  stated  that  a considerable  quantity  of  New  Zealand  flax 
fiber  has  been  used  in  the  construction  of  the  “staff,”  or  outer  covering  of 
the  principal  World’s  Fair  buildings  at  Chicago.  It  is  used  to  toughen 
and  hold  together  the  plaster  and  other  substances  which  form  this 
building  material. 

Besides  the  plants  noted  above,  mention  is  made  of  several  conserva- 
tory species  of  agaves. 

The  maguay  ( Agave  americana).  ixtle  or  Tampico  (Agave  heterocantha ), 
and  another  Florida  agave,  as  yet  undetermined,  as  well  as  the  wild 
pineapple  (. Bromelia  sylvestris ),  are  described. 

Forest  influences  (Division  of  Forestry,  Bui.  No.  7,pp.  197, figs.  63). — 
This  bulletin  contains  a series  of  papers  bearing  upon  the  relation  of 
forests  to  climate,  as  follows : Introduction  and  summary  of  conclusions, 
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by  B.  E.  Fernow;  review  of  forest  meteorological  observations;  a study 
preliminary  to  the  discussion  of  the  relation  of  forests  to  climate,  by 
M.  W.  Harrington;  relation  of  forests  to  water  supply,  by  B.  E.  Fernow; 
and  notes  on  the  sanitary  significance  of  forests,  by  B.  E.  Fernow. 
Appendixes:  (1)  Determination  of  the  true  amount  of  precipitation 
and  its  bearing  on  the  theories  of  forest  influences,  by  Cleveland 
Abbe ; (2)  Analysis  of  rainfall  with  relation  to  surface  conditions,  by 
G.  E.  Curtiss. 

The  bulletin  consists  largely  of  a review  of  the  work  done  in  Europe 
in  the  lines  of  the  various  papers. 

The  influence  of  forests  on  climate  is  necessarily  local  in  its  modifi- 
cations. As  to  the  temperature,  the  influence  is  a cooling  one.  The 
annual  range  of  temperature  in  the  forest  is  less  than  in  the  open. 
The  relative  humidity  between  forest  and  open  is  2 to  4 per  cent 
greater  in  the  former.  Forests  may  have  some  effect  in  the  local  air 
currents  which  they  cause,  cool  currents  coming  from  the  forests  by 
day  in  the  lower  strata,  and  warm  currents  by  night  in  the  upper. 
Removing  forests  surely  permits  more  destructive  blasts  to  sweep  the 
country. 

In  their  relation  to  water  supply,  it  is  well  known  that  deforestation 
increases  and  accelerates  evaporation,  unfavorably  affecting  springs. 
Forests  favor  subterrranean  rather  than  surface  drainage,  and  in  this 
manner  give  a more  constant  flow  to  the  streams. 

From  a sanitary  point  of  view,  forests  give  protection  against  sun 
and  wind,  and  the  soil  is  not  favorable  for  the  production  of  patho- 
genic germs.  The  air  is  probably  purer,  due  to  less  dust  and  more 
oxygen  and  ozone. 

Prof.  Fernow  summarizes  as  follows : 

“The  position  of  the  forest  as  a climate  factor  is  still  uncertain,  at 
least  as  to  its  practical  and  quantitative  importance,  but  its  relation  to 
water  and  soil  conditions  is  well  established.  As  a climate  factor  it 
would  appear  that  the  forest  of  the  plain  is  of  more  importance  than 
that  of  the  mountains,  where  the  more  potent  influence  of  elevation 
obscures  and  reduces  in  significance  the  influence  of  their  cover;  as  a 
regulator  of  water  conditions  the  forest  of  the  mountains  is  the  impor- 
tant factor;  and  since  this  influence  makes  itself  felt  far  distant  from 
the  location  of  the  forest,  the  claim  for  attention  of  Government 
activity  and  for  statesmanlike  policy  with  reference  to  this  factor  of 
national  welfare  may  be  considered  as  well  founded.  Every  civilized 
government  must  in  time  own  or  control  the  forest  cover  of  the 
mountains  in  order  to  secure  desirable  water  conditions.” 

Prof.  Abbe  shows  how  difficult  it  is  to  obtain  accurate  records  of 
rainfall  with  the  instruments  in  general  use.  The  paper  on  analysis 
of  causes  of  rainfall  with  relation  to  surface  conditions  completes  the 
bulletin. 
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Timber  Physics,  part  II,  B.  E.  Fernow  ( Division  of  Forestry,  Bui . 
No.  8 , pp.  92,  plates  12,  figs.  22,  tables  4). — This  bulletin  is  a report  upon 
the  progress  made  in  the  investigation  of  the  mechanical  and  technical 
properties  of  our  more  important  woods,  a preliminary  notice  of  which 
was  given  in  Bulletin  No.  6 of  this  division  (E.  S.  B.,  vol.  hi,  p.  908). 
The  present  bulletin  is  a report  on  the  investigations  on  the  long-leaf 
pine  ( Pinus  palustris).  The  material  for  the  tests  was  secured  by  Dr. 
Charles  Mohr,  of  Mobile,  Alabama.  Over  2,000  tests  were  made  of  the 
timber  from  twenty-six  trees  selected  from  four  localities.  The  mechani- 
cal tests  were  made  by  Dr.  J.B.  Johnson,  of  Washington  University,  St. 
Louis,  Missouri.  A brief  account  of  the  botanical  and  technical  charac 
teristics  and  distribution  of  the  species  is  given  by  B.  E.  Fernow;  a field 
report  regarding  turpentine  timber,  by  Filbert  Roth;  a chemical  study 
of  the  resinous  contents,  and  their  distribution  in  the  trees,  before  and 
after  tapping  for  turpentine,  by  M.  Gomberg;  and  field  records  of  test 
material,  by  Charles  Mohr. 

A summary  of  the  more  important  deductions  from  Prof.  Johnson’s 
tests  is  as  follows : 

(1)  With  the  exception  of  tensile  strength,  a reduction  of  moisture  is  accompanied 
by  an  increase  in  strength,  stiffness,  and  toughness. 

(2)  Variation  in  strength  goes  generally  hand  in  hand  with  variation  in  specific 
gravity. 

(3)  The  strongest  timber  is  found  in  a region  lying  between  the  pith  and  the  sap 
at  about  one-third  of  the  radius  from  the  pith  in  the  butt  log;  in  the  top  log  the 
heart  portion  seems  strongest.  The  difference  in  strength  in  the  same  log  ranges, 
however,  not  over  12  per  cent  of  the  average,  except  in  crushing  across  the  grain  and 
shearing,  where  no  relation  according  to  radial  situation  is  apparent. 

(4)  Regarding  the  variation  of  strength  with  the  height  in  the  tree,  it  was  found 
that  for  the  first  20  to  30  feet  the  values  remain  constant,  then  occurs  a more  or  less 
gradual  decrease  of  strength,  which  finally,  at  the  height  of  70  feet,  amounts  to  20 
t<£40  per  cent  of  $hat  of  the  butt  log  for  the  various  exhibitions  of  strength. 

(5)  In  shearing  and  crushing  across  and  parallel  with  the  grain,  practically  no 
difference  was  found. 

(6)  Large  beams  appear  10  to  20  per  cent  weaker  than  small  pieces. 

(7)  Compression  tests  seem  to  furnish  the  best  average  statement  of  value  of  wood, 
and  if  one  test  only  can  be  made  this  is  the  safest. 

The  confusion  of  names  for  the  long-leafed  pine  existing  among  lum- 
bermen and  dealers  is  mentioned,  and  some  twenty  names  are  given, 
some  of  which  apply  to  different  species  in  different  localities.  Diag 
nostic  characters  are  given  by  which  the  tree  may  be  readily  recognized 
in  the  forest. 

The  timber  of  the  long-leaf  pine  is  best  distinguished  by  the  following  four  char 
acteristics : 

(1)  Width  of  the  annual  rings,  having  usually  from  18  to  25  rings  to  the  inch,  as 
against  11  to  12  in  the  short-leaf  and  loblolly.  Fewer  rings  to  the  inch  would  lend 
countenance  to  the  suspicion  that  the  material  is  not  long-leaf. 

(2)  Weight,  which  for  partially  seasoned  wood  averages  about  48  pounds,  being 
8 to  12  pounds  heavier  than  short-leaf  and  loblolly.  The  lowest  specific  gravity 
found  by  Prof.  Johnson  was  0.66  for  tree  52,  or  38  pounds. 
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(3)  Amount  of  resin,  which  produces,  when  the  wood  is  cut  across  the  grain  with 
a sharp  knife,  a polished  and  vitreous  or  horny  appearance  of  the  summer  wood. 
This  .is,  however,  not  a very  reliable  sign,  as  other  pines  react  in  the  same  manner. 
Whether  the  presence  of  large  amounts  of  resin  account  for  the  great  weight  and  for 
superior  strength  is  still  an  open  question. 

(4)  Thickness  of  sap-wood,  which,  at  least  in  the  pines  now  cut  for  lumber,  is 
rarely  over  2 or  3 inches  wide,  much  less  than  the  other  pines  with  which  it  might 
be  confounded. 

In  regard  to  the  use  of  this  timber,  Prof.  Johnson  makes  the  following  statements 
regarding  the  extensive  tests  here  reported. 

The  long-leaf  pine  timber  is  specially  fitted  to  be  used  as  beams,  joists,  posts, 
stringers  in  wooden  bridges,  and  as  flooring  when  quarter-sawed.  It  is  probably 
the  strongest  timber  in  large  sizes  to  be  had  in  the  United  States.  In  small  selected 
specimens,  other  species,  as  oak  and  hickory,  may  exceed  it  in  strength  and  tough- 
! ness.  Oak  timber,  when  used  in  large  sizes,  is  apt  to  be  more  or  less  cross-grained, 
knotty,  and  season-checked,  so  that  large  oak  beams  and  posts  will  average  much 
lower  in  strength  than  the  long-leaf  pine,  which  is  usually  free  from  these  defects. 
The  butt  cuts  are  apt  to  be  wind-shaken,  however,  which  may  weaken  any  large 
beams  coming  from  the  lower  part  of  the  tree.  In  this  case  the  beam  would  fail  by 
shearing  or  splitting  along  this  fault  with  a much  smaller  load  than  it  would  carry 
! without  such  defect,.  These  wind  shakes  are  readily  seen  by  the  inspector,  and 
sticks  containing  them  are  easily  excluded,  if  it  is  thought  worth  while  to  do  so.  For 
! highway  and  railway  wooden  bridges  and  trestles,  for  the  entire  floor  system  of 
what  is  now  termed  “mill”  or  “slow-burning”  construction,  for  masts  of  vessels,  for 
ordinary  floors,  joists,  rafters,  roof- trusses,  mill-frames,  derricks,  and  bearing  piles; 
also  for  agricultural  machinery,  wagons,  carriages,  and  especially  for  passenger  and 
freight  cars,  in  all  their  parts  requiring  strength  and  toughness,  the  long-leaf  pine 
; is  peculiarly  fitted.  Its  strength,  as  compared  to  that  of  short-leaf  yellow  pine 
and  white  pine  is  probably  very  nearly  in  direct  proportion  to  their  relative  weight, 
so  that,  pound  for  pound,  all  the  pines  are  probably  of  about  equal  strength.  The 
long-leaf  pine  is,  however,  so  much  heavier  than  these  other  varieties  that  its 
: strength  for  given  sizes  is  much  greater. 

A great  many  tests  have  now  been  made  on  short-leaf  and  on  loblolly  pine,  both 
I of  which  may  be  classed  with  long-leaf  as  “Southern  yellow  pine,”  and  from  these 
tests  it  appears  that  both  these  species  are  inferior  to  the  long-leaf  in  strength  in 
about  the  ratio  of  their  specific  gravities.  In  other  words,  long-leaf  pine  ( Pinus 
palustris ) is  about  one-third  stronger  and  heavier  than  any  other  varieties  of  South- 
ern yellow  pine  lumber  found  in  the  markets.  It  is  altogether  likely  that  a con- 
siderable proportion  of  thetestsheretoforemadeon“Southernyellowpine” havebeen 
i made  on  one  or  both  of  these  weaker  varieties. 

The  report  on  field  investigations  of  turpentine  timber  is  summarized 
| as  follows : 

(1)  A large  proportion  of  the  yellow  or  long-leaf  pine  lumber  is  from  bled  trees. 

(2)  It  is  never  kept  apart  or  distinguished  from  the  unified  by  either  millers  or 
! dealers. 

(3)  No  available  criteria  exist  by  which  to  distinguish  the  two  kinds  of  lumber 
j after  manufacture. 

It  is  also  plain  that  the  opinions  regarding  difference  in  quality,  or  the  influence' 
i of  bleeding  on  the  timber  or  lumber,  are  too  contradictory  to  be  convincing,  and 
also  that  the  harm  which  follows  the  practice  of  bleeding  lies  not  in  the  inj  ury  to 
lumber,  but  consists  in — 

(1)  Bleeding  of  trees  too  small  for  the  sawmill. 

(2)  Bleeding  of  tracts  of  timber  not  ready  for  the  miller  at  the  time  of  abandon- 
ment. 
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Careful  examination  in  the  laboratory  and  in  the  field  did  not  confirm  any  of  the 
opinions  with  regard  to  the  effects  of  bleeding,  Some  of  the  most  resinous  logs  were 
from  orchards  in  South  Carolina;  some  of  the  “ driest”  from  unbled  forests  in  Ala- 
bama. The  ordinary  “ fat  streak  ” is  a small  wound  made  and  healed  over  at  a time 
when  the  place  is  still  at  the  periphery  or  outside  of  the  tree;  therefore  it  is  some- 
times made  more  than  a hundred  years  before  the  bleeding  occurred.  The  long 
reaches  of  “lightwood”  are  met  in  unbled  timber.  Weight  and  color  are  more 
dependent  on  the  proportion  of  spring  and  summer  wood  than  on  the  amount  of  resin 
(except  in  lightwood)  and  can,  therefore,  not  serve  as  distinctions. 

The  effect  of  bleeding  on  the  forests  appears  at  first  as  loss  of  foliage  or  thinning 
of  the  crown,  and  some  trees  are  evidently  killed  in  two  seasons  of  bleeding;  old 
abandoned  orchards  everywhere  are  the  very  picture  of  desolation  and  ruin.  The 
old  long-bled  trees  of  North  Carolina  are  runts,  and  show  that  with  the  methods  at 
present  pursued  by  the  turpentine  orchardists  the  extraction  of  resin  may  sometimes 
be  carried  on  for  long  periods,  but  not  without  injury  to  the  health  and  thrifty 
growth  of  the  trees. 

A brief  summary  is  given  of  the  results  obtained  in  the  chemical  ex- 
amination, as  follows: 

(1)  Trees  that  have  been  tapped  can  still  contain  much  turpentine  in  the  heart- 

wood.  & 

(2)  Trees  that  have  been  abandoned  for  only  one  year  before  felling  can  contain 
fully  as  much  turpentine  in  the  heartwood  as  trees  that  have  been  abandoned  for 
five  years. 

(3)  Trees  that  have  not  been  tapped  at  all  do  not  necessarily  contain  more  turpen- 
tine in  the  heartwood  than  trees  that  have  been  tapped. 

The  remainder  of  the  bulletin  is  taken  up  with  field  records  and  re- 
sults of  the  various  tests. 

Experiments  with  fertilizers  for  the  prevention  and  cure  of 
peach  yellows,  E.  F.  Smith  ( Division  of  Vegetable  Pathology,  Bui.  No. 
4 , 1893,  pp.  197,  plates  22,  charts  11). 

^Synopsis.— General  statement  regarding  the  disease;  enumeration  of  attributed 
causes;  list  of  fertilizers  employed;  meteorology  of  the  regions  of  the  experi- 
ments; soil  and  related  agricultural  conditions;  general  condition  of  the 
orchards ; chemical  analyses  of  healthy  and  diseased  tissues ; detailed  reports  on 
the  experiments. 

A report  on  the  experiments  conducted  during  the  years  1889-’92, 
inclusive,  on  the  use  of  fertilizers  as  preventive  and  specific  remedies 
for  peach  yellows.  More  than  16,000  trees  were  experimented  upon  in 
orchards  of  Maryland  and  Delaware.  These  trees  were  in  fifteen 
orchards,  representing  a variety  of  soils,  elevations,  and  horticultural 
methods. 

The  methods  of  treatment  were  (1)  curative  and  (2)  preventive.  The 
fertilizers  used  were : Guano,  dried  blood,  superphosphates,  muriate 
of  potash,  kainit,  kieserite,  dissolved  bone  black,  dissolved  bone  ash, 
nitrate  of  potash,  nitrate  of  soda,  sulphate  of  ammonia,  hard  wood 
ashes,  lime,  barnyard  manure,  and  tobacco  dust. 

Details  of  over  one  hundred  experiments  are  given  with  the  results 
obtained.  In  some  there  was  an  apparent  benefit  derived,  but  the  im- 
jirovement  was  only  temporary.  Some  plats  received  moderate  treat- 
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ment,  others  heavy  doses.  Some  were  treated  in  the  spring,  others  m 
the  autumn.  In  some  orchards  the  fertilizers  were  plowed  in,  in  others 
harrowed  in.  These  variations  did  not  appear  to  have  sensibly  modified 
the  results. 

Based  upon  the  experiments  the  conclusions  of  the  author  are:  “(1) 
Peach  yellows  can  not  be  cured  by  any  ordinary  fertilization  of  the 
soil;  (2)  some  reputed  cures  have  been  made  on  trees  not  affected  by 
yellows;  (3)  in  some  cases  an  improved  appearance  has  been  taken  for 
recovery;  (4)  fertilizers  exert  no  restraining  influence  and  three  or  four 
treatments  at  intervals  of  six  months  were  not  more  successful  than 
| one  or  two,  or  than  none  whatever.  Presumably,  therefore,  this  disease 
is  not  due  to  any  imperfection  of  soil  arising  from  a deficiency  of  plant 
foods.  This  conclusion  is  strengthened  by  the  fact  that  most  of  the 
trees  showed  the  effects  of  the.  fertilizer  very  distinctly  prior  to  the 
appearance  of  the  disease.” 

The  following  additional  inferences  are  given: 

These  experiments  also  appear  to  admit  of  the  following  subsidiary  conclusions, 
which  are  likewise  supported  by  observations  in  many  other  orchards : 

(1)  Other  things  being  equal,  rapidly  growing  trees  appear  to  be  most  susceptible. 

(2)  Growth  of  crops  between  trees  does  not  specially  favor  the  development  of  this 
disease. 

(3)  There  is  no  proof  whatever  that  overbearing  causes  or  favors  the  development 
of  yellows.  Almost  the  whole  body  of  these  experiments  might  be  put  in  counter 
evidence. 

(4)  With  some  exceptions,  the  blocks  which  held  their  leaves  into  late  autumn  in 
1889,  1890  and  1891  did  not  develop  more  cases  the  following  years  than  the  controls 
which  ripened  their  wood  and  shed  their  leaves  early. 

(5)  To  a certain  extent  the  origin  of  trees  seems  to  affect  their  resisting  power. 
This  problem  is  still  under  consideration. 

(6)  The  result  on  treated  plats  and  controls  were  not  confused  by  any  surface 
washing  or  side  movement  of  fertilizers  through  the  soil. 

(7)  The  rate  of  diffusion  of  the  superphosphates  and  potash  salts  in  the  soils  of 
these  plats  is  not  known,  but  it  is  presumed  that  toward  the  close  of  the  experiments 
these  substances  must  have  become  pretty  uniformly  distributed  through  the  soil 
and  upper  part  of  the  subsoil,  especially  as  crude  sulphate  of  magnesia  was  used  in 
many  cases  to  hasten  the  downward  movement  of  the  potash.  In  any  event,  the  ten- 
dency of  roots  to  grow  toward  a food  supply  is  well  known,  and  the  extra  growth  of 
the  treated  blocks  is  sufficient  proof  that  they  made  use  of  the  fertilizers. 

(8)  The  effect  of  nitrogen  compounds  applied  in  April  or  May  was  visible  until  late 
autumn,  but  not  the  following  season  except  in  one  instance  which,  however,  was 
very  well  marked. 

(9)  Tobacco  dust  produced  a distinct  effect  the  following  year. 

(10)  Excess  of  nitrogen  caused  an  overproduction  of  wood  and  foliage  at  the 
expense  of  the  fruit.  The  ripening  of  the  latter  was  retarded  very  materially,  and 
on  several  of  the  plats  a part  of  the  fruit  shriveled  green. 

(11)  It  is  not  certain  that  excess  of  nitrogen  favors  the  development  of  yellows 
(see  1). 

(12)  Wood  ashes  applied  in  spring  did  not  produce  any  striking  effect  until  the 
following  spring. 

(13)  If  large  quantities  of  potash  are  desired  for  peach  trees,  muriate  of  potash 
appears  to  be  a better  form  for  general  use  than  kainit. 
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(14)  The  maximum  number  of  cases  occurred  in  one  orchard  the  third  year  from 
planting;  in  several,  the  fourth  or  fifth  year;  in  others,  the  sixth  or  seventh  year; 
and  in  one,  the  ninth  year. 

(15)  The  year  of  most  cases  was  1887  in  one  orchard,  1888  in  two  others,  1890  in 
several  others,  and  1891  and  1892  in  still  others,  1889  being  the  only  year  when  there 
was  not  a maximum  in  some  orchard. 

(16)  There  was  an  unexpected  and  great  decrease  of  cases  during  the  very  rainy 
and  rather  cool  season  of  1889. 

(17)  The  abnormally  mild  winter  of  1889-’90  does  not  appear  to  have  exerted  any 
special  influence  on  the  progress  of  the  disease. 

(18)  There  was  a large  increase  of  cases  in  Delaware  in  the  season  of  1890  during 
and  following  a severe  drought. 

(19)  There  probably  were  more  cases  in  Kent  County,  Delaware,  in  1892,  than  any 
previous  year — at  least  there  was  a very  large  number — and  that  summer  also  there 
was  a dry  spell  which  lasted  five  or  six  weeks,  and  a shorter  drought  in  autumn. 

(20)  That  part  of  an  orchard  surrounded  or  bordered  by  forest  is  apt  to  be  seriously 
affected  first;  but  the  first  cases  are  not  necessarily  next  to  the  forest,  nor  is  the  dis- 
ease long  confined  to  any  particular  part  of  an  orchard. 

(21)  The  results  on  a number  of  plats  show  how  necessary  it  is  to  have  a series  of 
experiments  and  to  be  cautious  in  drawing  conclusions. 

(22)  In  some  orchards  one  variety  was  most  affected  on  the  start ; in  other  orchards 
some  other  variety ; and  frequently  the  same  variety  proved  more  resistant  in  one 
part  of  the  orchard  than  in  another. 

(23)  Individual  trees  show  very  marked  differences  in  their  power  of  resistance, 
but  all  finally  succumb. 

That  peach  yellows  can  not  be  cured  or  prevented  by  manuring  the 
soil  is  believed  to  be  demonstrated,  and  it  is  thought  advisable  to  dis- 
continue this  line  of  work. 

Reports  of  observations  and  experiments  in  the  practical 
work  of  the  Division  of  Entomology  ( Division  of  Entomology , Bui. 
No.  30,  pp.  67). — This  bulletin  comprises  the  reports  of  the  field  agents 
for  1892.. 

Some  beneficial  and  injurious  insects  of  California,  D.  W.  Coquillett 
[pp.  9-33). — The  principal  portion  of  this  report  consists  of  an  account 
of  experiences  with  beneficial  insects  sent  from  Australia  and  New 
Zealand  by  Mr.  Albert  Koebele.  Oaring  for  these  insects  and  study- 
ing their  life  history  occupied  the  greater  portion  of  the  season.  Of 
the  insects  imported  for  the  destruction  of  the  red  scale  insect  the  most 
promising  seems  to  be  Oreus  australasice.  Notes  and  descriptions  are 
given  of  all  insects  received  from  Mr.  Koebele. 

The  walnut  span  worm  ( Boarmia  plumigeraria)  is  reported  as  espe< 
cially  destructive  to  the  English  walnut  in  certain  parts  of  California. 
It  is  usually  confined  to  the  walnut  but  is  reported  on  oak,  apple,  and 
prune  trees.  A description  of  all  the  stages  except  the  adult  is  given. 
Blackbirds  are  important  natural  enemies  of  this  span  worm  as  well  as  a 
fly,  probably  a Tachina  fly,  which  is  parasitic  upon  it.  Insecticides 
have  been  tried  with  more  or  less  success.  Pyretlirum  did  not  destroy 
this  insect  when  used  in  water  at  the  rate  of  1 pound  to  50  gallons. 
Kerosene  emulsion  was  not  effectual.  Paris  green  in  quantities  varying 
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from  lto  50  pounds  to  200  gallons  of  water,  to  which  20  pounds  of  soap 
had  been  added,  was  effectively  used  without  injury  to  the  trees. 

Experiments  are  recorded  for  the  repression  of  the  codling  moth. 
Twenty-two  pear  trees  were  successfully  sprayed  with  Paris  green,  1 
pound  to  160  gallons  of  water.  To  this  was  added  4 gallons  of  a resin 
wash.  Only  one  application  was  given.  Injury  to  foliage  may  be  pre- 
vented by  mixing  one  pound  of  freshly  slaked  lime  with  each  pound 
of  Paris  green. 

Report  on  insect  injuries  in  Nebraska  during  1892,  Laicrence  Bruner  (pp. 
34-41). — Destructive  locusts  are  reported  upon  and  their  great  decrease 
in  number  during  the  season  is  attributed  to  insect  parasites  and  a fun- 
gus, Entomophthora. 

Notes  are  given  on  the  following  beet  insects : Blister  beetles  ( Epicauta 
sp.),  white  grubs  (Lachnosterna  sp.),  the  beet  web worm  (Loxostege  spp.) 
Mamestrasp .,  Amthomyia  sp.,  and  Silpha  opaca. 

Other  insects  mentioned  are  the  chinch  bug,  tent  caterpillars,  fall 
webworm,  walnut  Datana,  Cecropia  larva,  green-striped  maple-worm, 
tussock  moth,  ash-tree  sphinx,  Coelodasys  unicornis , Lyda  sp.,  and  the 
pear-tree  sawfly. 

Reports  on  insects  of  Iowa , Herbert  Osborn  (pp.  42-48). — Notes  are 
given  on  the  prevalence  of  the  following  destructive  insects:  Bill  bugs 
( Sphenophorus  spp.),  potato-stalk  weevil  ( Trichobaris  trinotata ),  dia- 
mond-backed moth  ( Plutella  crucifer  arum),  cabbage  plusia  (. Plusia 
brcissicce),  imported  cabbage  butterfly  (Pier is  rapce),  army  worm 
(Leucania  unipuncta),  clover-seed  caterpillar  ( Grapholitha  inter stinct ana), 
Nomophila  noctuella , Edema  atbifrons,  Papilio  cresphontes,  P.  turnus, 
P.  asterias,  Mamestra  picta,  Actias  luna,  Datana  angusii,  Grapta  in- 
ter ogationis,  and  Vanessa  antiopa . Contributions  to  the  life  history  of 
the  following  species  of  Jassidae  are  given:  Deltocephalus  inimicus,  D. 
debilis , and  Diedrocephala  mollipes,  mention  of  which  may  be  found  in 
Bulletin  No.  20  of  the  Iowa  Station  (E.  S.  R.,  vol.  v,  p.  62).  Plant  lice 
were  abundant,  the  more  common  being  Myzus  persicce and  Aphis 
brassicce.  A report  is  made  on  rather  unsuccessful  experiments  in 
inoculating  white  grubs  with  Botrytis  tenella. 

Report  on  insects  of  Missouri  for  1892,  M.  E.  Murtfeldt  (pp.  49-56). — 
Miscellaneous  notes  are  given  on  chinch  bugs,  bill  bugs,  Colorado 
potato  beetle,  grape  Phylloxera,  flea  beetles,  cabbage  curculio,  Dis- 
onyclia  collaris  on  spinach,  sawfly,  twelve-spotted  Diabrotica,  corn-ear 
worm,  and  boxelder  Gracilaria,  and  notes  on  the  scarcity  of  parasites 
of  codling  moth  and  plum  curculio.  There  are  also  contributions  to 
the  life  histories  of  the  following  species:  Osage  orange  pyralid 

(Loxostege  maclurce ),  blue-grass  worm  (Grambus  teterrellus ),  Lasioptera 
sp.  on  honey  locust,  and  Diplosis  sp.  on  soft  maple. 

Experiments  in  apiculture  for  1892,  J.  H.  Larrabee  (pp.  57-64). — An 
account  of  experiments  conducted  in  cooperation  with  the  Michigan 
Station.  Various  broods  were  tested  and  the  superiority  of  the  Carnio- 
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Ian  bees  in  some  points  was  shown.  u Panic”  bees  were  tried  but  they 
possess  no  advantages  over  others  and  their  irritability  is  against  them. 
The  temporary  removal  of  the  queen  to  prevent  swarming  was  tested, 
and  although  there  was  a slight  decrease  in  the  total  production  of 
honey,  the  author  thinks  such  practice  advisable  as  it  lessens  the  amount 
of  labor  at  swarming  time.  The  subject  of  wax  secretion  was  investi- 
gated. 

To  determine  the  amount  of  honey  consumed  by  the  bees  in  secreting  1 pound  of 
wax,  ihe  experiment,  first  undertaken  in  1891,  was  repeated  this  year.  As  the  con- 
ditions were  much  more  favorable,  the  results  were  very  gratifying.  There  was 
entire  absence  of  a natural  honey  flow,  the  weather  was  favorable,  the  colonies  were 
of  the  same  strength,  and  in  prosperous  condition,  they  took  the  food  rapidly  and 
built  comb  readily.  The  result  gives  a less  amount  of  honey  as  necessary  to  be  fed 
the  bees  in  order  to  have  1 pound  of  wax  secreted  than  was  obtained  in  this  experi- 
ment last  year.  This  was  to  be  expected  because  of  the  more  favorable  and  exact 
condition.  Two  colonies  were  taken  which  I have  designated  as  Nos.  1 and  2.  No. 
1 was  given  a virgin  queen  and  no  comb  or  honey.  No.  2 was  given  a virgin  queen 
and  empty  combs.  It  was  noticed  that  the  bees  did  not  fly  from  either  of  these 
hives  as  vigorously  as  from  the  others  of  the  apiary,  and  that  No.  1 was  the  more 
quiet  of  the  two.  Twenty -four  and  a half  pounds  of  food  were  given,  and  almost 
exactly  1 pound  of  wax  was  secreted  by  No.  1.  By  weighing  the  combs  both  before 
and  after  being  melted  and  taking  the  difference,  the  amount  of  pollen  was  ascer- 
tained. In  both  colonies  the  young  queens  had  begun  to  lay,  having  been  fertilized 
during  the  ten  days  the  experiment  was  in  progress.  I now  feel  confident  that  more 
careful  work  on  the  part  of  others  who  have  undertaken  to  solve  this  question  will 
give  practically  the  same  results  as  are  summarized  below 


Wax  secretion. 


Colony  Ho.  1. 

Colony  Ho.  2. 

W eight  of  bees ...... ............. 

Lbs.  Oz. 
7 5 

Lbs.  Oz. 

Lbs.  Oz. 
7 8 

Lbs.  Oz. 

Gross  weight,  Aug.  2,  with  bees .... 

27  8 

42  10 
15  2 

34  4 
53  8 
22  4 

Gross  weight,  Aug.  12,  with  bees - 

Gross  gain  in  weight.  10  days 

Feed  given 

24  8 

12  8 
12 

24  8 

20  8 
4 

Minus  honey  extracted 

Leaves  honey  consumed 

Honey  consumedbyHo.l  in  excess  of  No.  2:  12 — 4 — 8 pounds. 

Wax  secreted  by  Ho.  1 

1 8 
14  15J 

Pollen  in  combs  at  close 

2 

22  8 

Honey,  wax,  and  pollen  removed  (8  pounds  honey  consumed 
in  secreting  15£  ounces  of  wax) 

Planting  for  honey  was  also  tried.  Three  acres  of  Melilotus  alba  were 
sown.  While  the  bees  visited  it  abundantly  from  July  24  to  August 
10,  yet  no  appreciable  amount  of  honey  was  stored  up.  Bee  keepers 
are  urged  to  turn  their  attention  more  to  wild  honey -producing  plants 
and  to  alsike  clover,  Japanese  buckwheat,  and  linden  trees  as  sources 
from  which  to  obtain  honey. 

The  subject  of  evaporation  of  honey  to  secure  greater  production  and 
prevent  granulation  was  investigated  with  the  following  results : 

(1)  The  method  at  present  promising  best  results  for  artificial  evaporation  is  that 
by  solar  heat  under  glass  well  ventilated.  A small  portion  of  a greenhouse  or  fore- 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


103 


ing  house  arranged  for  conserving  the  heat  of  the  sun,  and  so  located  that  honey 
could  be  run  into  the  shallow  vats  directly  from  the  mouth  of  the  extractor  and 
drawn  off  from  the  bottom  of  the  vats  into  marketing  receptacles,  should  give  good 
practical  results. 

(2)  Very  thin  honey  or  nectar  will  not  sour  as  quickly  as  supposed  by  many,  and 
may  be  safely  kept  during  any  period  of  cloudy  weather  we  may  have  during  the 
hot  summer  months. 

(3)  The  method  of  exposing  to  air  in  a warm  room  can  not  be  depended  upon  to 
ripen  very  thin  honey,  although  it  may  be  serviceable  for  evaporating  a very  small 
percentage  of  water. 

(4)  The  method  of  evaporating  by  artificial  heat  of  stove  or  furnace  is  expensive 
and  troublesome,  requiring  constant  watching  and  care  and  not  giving  as  good 
results  as  has  been  hoped  for. 

(5)  The  possibilities  in  the  line  of  evaporating  honey  for  the  purpose  of  increas- 
ing the  yield  and  preventing  granulation  are  very  great.  A series  of  experiments  to 
determine  the  increase  in  production  by  extracting  freshly  gathered  honey  would  be 
next  in  order  and  value.  When  the  utility  of  this  method  is  fully  demonstrated 
supers  with  fixed  frames  and  extractors  holding  whole  cases  will  be  used  and  other 
apparatus  conformable  to  the  needs  of  the  new  system. 

Two  sets  of  experiments  were  conducted  in  feeding  extracted  lioney 
to. colonies  in  order  to  obtain  comb  honey.  In  one  case  there  was  quite 
a profit  secured 5 in  the  other  it  was  merely  nominal.  The  author 
thinks  his  trials  are  encouraging,  and  further  work  along  this  line  is 
desirable. 

Studies  of  parasitic  and  predaceous  insects  in  New  Zealand, 
Australia,  and  adjacent  islands,  A.  Koebele  (pp.  39). — A report  of 
investigations  in  the  above-named  countries  on  the  subject  of  enemies 
of  the  scale  insects.  Large  numbers  of  specimens  were  sent  to  Cali- 
fornia for  trial,  a report  on  which  is  given  in  bulletin  No.  30  of  the 
Division  of  Entomology  (E.  S.  B.,  vol.  V,  p.  100). 

Notes  are  given  on  the  enemies  of  scale  insects  and  numerous  species 
are  described. 
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Estimation  of  solids  and  fat  in  milk,  J.  B.  Kinnear  (Chem.  News,  68 
(1893), No.  1754 , pp,  1, 2). — A fewdropsof  milk  (about  1 gram)  are  weighed 
out  on  a thin  piece  of  flat  crown  glass  about  2J  inches  in  diameter,  pre- 
viously tared,  and  then  quickly  dried  either  in  an  air  bath  or  by  hold- 
ing over  a lamp.  As  soon  as  the  milk  dries  down  it  is  loosened  with  a 
steel  scraper  and  is  then  soon  brought  to  a constant  weight.  From 
the  solids  thus  found  and  the  specific  gravity  the  percentage  of  fat 
may  be  calculated  by  Fleischmann’s  formula  or,  according  to  the  author, 
‘ as  follows : The  milk  solids  are  transferred  to  a half-ounce  stoppered 
bottle,  previously  tared,  and  3 or  4 c.  c.  of  ether  added.  The  stopper 
is  tied  in  and  the  bottle  then  placed  in  a boiling  water  bath  for  a few 
minutes.  After  cooling  the  bottle  is  weighed,  showing  the  amount  of 
ether  it  contains.  The  clear  solution  of  fat  in  ether  is  then  poured  off 
as  completely  as  possible  into  a small  tared  watch  glass,  the  stopper 
immediately  replaced  and  the  bottle  again  weighed,  showing  the 
amount  of  ether-fat  solution  taken.  The  latter  is  then  evaporated  and 
the  fat  weighed.  From  this  result  the  percentage  of  fat  in  the  milk  is 
calculated  by  means  of  a simple  formula.  “The  sole  possibility  of  error 
arises  from  the  evaporation  of  the  ether  during  the  moment  of  pouring 
from  the  bottle  into  the  watch  glass.  To  the  extent  of  this  loss  the 
quantity  estimated  by  difference  on  the  watch  glass  will  be  over  the 
truth,  and  the  milk  will  appear  too  poor  in  fat.  A small  correction 
* # * may  be  allowed  for  this,  but  an  error  of  i 0.05  gram  in  the 

ether  taken,  supposing  that  to  be.about  three  fourths  of  the  whole  ether 
employed,  will  only  amount  to  0.06  per  cent  of  fat  in  the  average  milk, 
or  0.01  per  cent  in  skim  milk,  so  that  for  practical  purposes  it  is  hardly 
worth  attention.  It  would  almost  disappear  if  the  petroleum  spirit 
were  destroyed. 

u The  whole  determination  of  solids  and  fat  may  by  this  method  be 
completed  in  less  than  half  an  hour,  and  several  samples  may  be  ex- 
amined simultaneously.  An  additional  recommendation  is  the  sim- 
plicity of  the  apparatus  and  the  economy  in  the  ether  employed.” — 

e.  w.  A. 

Kreis’s  modification  of  the  Reichert-Meissl  method  of  butter 
analysis. — The  modification  as  described  by  H.  Kreis  (Scluceiz. 
Wochenschr.  Pharm.,  30,  pp.  481-483 ; abs.  in  Chem.  Centbl.,  1893,  I, 
104 
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Xo.  4,  p.  234)  consists  essentially  in  saponifying  tlie  fat  with  concen- 
trated sulphuric  acid  instead  of  with  potassium  hydrate.  The  author 
claims  that  the  saponification  takes  place  more  rapidly  with  sulphuric 
acid  than  with  potassium  hydrate,  and  that  under  proper  conditions 
there  need  be  little  or  no  decomposition  of  the  products.  Five  grams 
of  water-free  fat  are  melted  in  a half-liter  Erlenmeyer  flask  placed  in  a 
water  bath  at  30°  to  32°  0.  for  a few  minutes,  and  then  10  c.  c.  of  con- 
centrated sulphuric  acid  added.  The  flask  is  corked,  and  the  mixture 
of  fat  and  sulphuric  acid  thoroughly  shaken  until  it  becomes  perfectly 
clear,  when  the  flask  is  again  placed  in  the  water  bath.  After  heating 
10  minutes  150  c.  c.  of  wateT  is  added,  the  mixture  shaken,  and  imme- 
diately distilled.  If  a part  of  the  fatty  acids  have  separated  to  the 
bottom  they  must  first  be  melted  by  a very  gentle  heat.  On  pure 
cows’  butter  the  figures  by  this  method  differ  by  only  about  0.2,  on  an 
average,  from  those  by  the  Wollny  modification.  The  figures  for  mar- 
garin,  etc.,  are  about  2.5  higher  than  those  by  the  Wollny  modifica- 
tion, and  the  difference  between  the  numbers  by  the  two  methods  is 
noticeable  in  butter  containing  20  per  cent  of  foreign  fats.  In  butter 
containing  from  20  to  30  per  cent  of  foreign  fats  the  figure  by  the  sul- 
phuric acid  method  was  about  1.5  higher  than  that  by  the  potassium 
hydrate  method.  A difference  between  the  numbers  found  for  a sam- 
ple of  suspected  butter  by  the  two  methods  might  be  taken  as  an  indi- 
cation that  the  butter  was  adulterated,  provided  that  the  author’s 
observations  are  corroborated  by  others. 

Pure  butter  gives  with  sulphuric  acid,  after  a little  shaking,  a per- 
fectly clear  solution,  whiJe  mixtures  with  less  than  30  per  cent  of  for- 
eign fats  require  to  be  shaken  two  or  three  minutes  before  they  are 
perfectly  clear. 

J.  Pinnette  ( Chem.  Ztg.,  17  (1893),  No . 23,  pp.  395 , 396)  states  that  in  the 
saponification  of  butter  fat  with  strong  sulphuric  acid  by  the  Kreis 
method  sulphurous  acid  is  always  generated.  This  passes  into  the  dis- 
tillate and  affects  the  results  of  the  titration.  He  suggests  that  this 
source  of  error  may  be  avoided  by  oxidizing  the  sulphurous  acid  with 
permanganate  solution  previous  to  distillation. 

He  holds  the  method  to  be  simpler  than  the  Reichert-Meissl  method, 
and  of  value  in  connection  with  that  method  in  testing  for  oleomar- 
garin,  since  the  latter  method  gives  somewhat  lower  figures  than  the 
Kreis  method. 

K.  Micko  (Ztschr.  allg.  osterr.  Apotli.  Ver.,  1893 , Xo.  4 / dbs.  in  Chem. 
Gentb L , 1893 , J,  No.  17,  pp.  803 , 804)  likewise  observes  the  generation 
of  sulphurous  acid  in  the  Kreis  method,  and  suggests  its  oxidation  with 
potassium  bichromate.  Four  c.  c.  of  4 per  cent  bichromate  of  .potash 
solution  are  added  to  the  distillate  previous  to  distillation,  the  solution 
thoroughly  shaken,  and  after  about  five  minutes  sulphate  of  iron  solu- 
tion run  in  from  a burette  until  a slight  excess  of  iron  is  present.  This 
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method  is  said  to  give  figures  agreeing  well  with  those  by  the  Reichert- 
Meissl  method. 

A.  Prager  and  J.  Stern  ( Chem.  Ztg .,  17  (1893),  No.  27,  pp.  468,  469)  like- 
wise observe  the  formation  of  sulphurous  acid,  and  propose  to  remove  it 
by  forcing  a current  of  air  through  the  solution  just  previous  to  distilling. 
It  was  found  impossible  to  remove  the  fumes  completely  m this  way, 
so  the  last  traces  were  removed  by  conducting  a current  of  carbonic 
acid  through  the  solution  for  a few  minutes.  The  carbonic  acid  in  the 
flask  was  then  displaced  by  air  and  the  solution  distilled.  This  method 
gave  slightly  lower  results  than  the  Reichert- Meissl  method,  but  is 
believed  by  the  authors  to  be  an  improvement  on  the  original  Kreis 
modification. 

P.  Schatzmann  and  H.  Kreis  (Chem.  Ztg.,  17  (1893),  No.  31,  pp.  544, 545) 
review  the  criticisms  of  the  method  mentioned  above.  They  claim  that 
the  method  as  originally  described  is  reliable  when  it  is  carried  out 
exactly  as  described  in  the  original  paper.  The  strength  of  the  sulphuric 
acid  is  a matter  of  great  importance.  That  used  by  them  contained 
91.53  per  cent  of  sulphuric  acid.  The  too  high  results  obtained  by  some 
observers  are  attributed  to  using  too  concentrated  acid.  When  an  acid 
of  the  strength  mentioned  is  used  they  claim  that  there  is  no  necessity 
for  conducting  a current  of  air  through  the  solution,  or  of  using  an 
oxidizing  reagent  previous  to  distilling.  They  show  that  Pinnette’s 
modification  gives  results  much  too  low. 

A.  Prager  and  J.  Stern  (Chem.  Ztg.,  17  (1893),  No.  49,  p.  880)  made 
experiments  in  using  acid  of  the  exact  strength  prescribed  by  Kreis.  On 
pure  butter  they  secured  results  agreeing  quite  closely  with  those  by 
the  Reichert-Meissl  method.  On  mixtures  of  butter  with  inargarin, 
however,  the  results  were  higher  than  those  by  the  Reichert-Meissl 
method,  the  difference  being  greater  the  greater  the  admixture  of  mar- 
garin.  They  state,  therefore,  that  the  Kreis  method  may  be  of  use  in 
recognizing  adulterations  of  butter  with  margarin.  The  difference 
was  noticeable  in  cases  where  only  10  per  cent  of  margarin  was 
added.  Some  of  their  results  with  the  two  methods  are  given  in  the 
following  table: 


Results  by  Reichert-Meissl  and  Kreis  methods. 


Reichert- 

Meissl 

method. 

Kreis’ s 
modifica- 
tion. 

Pure  butter  1 . _ 

*27.  23 

*27.  84 

Pure  butter  2 

30.  78 

29. 96 

Pure  butter  3.. 

31.  79 

32.  28 

Pure  butter  4 

30.14 

31. 18 

Pure  butter  5 

30.  88 

31. 22 

Pure  butter  6 

31. 15 

31.12 

Butter  containing  0 per  cent  of  margarin 

26. 05 

26.  63 

Butter  containing  10  per  cent  of  margarin 

23.  64 

29.  50 

Butter  containing  20  per  cent- of  margarin 

21. 14 

24.  53 

Butter  containing  40  per  cent  of  margarin 

16.  27 

19. 35 

Butter  containing  60  per  cent  of  margarin 

11.  38 

16.  09 

Margarin 

0.  85 

0.  98 

* C.  C.  of  deci-normal  alkali  per  5 grams  of  butter. 
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Compared  with  the  Reichert-Meissl  method  the  Pinnette  modifica- 
tion usually  gave  too  low  results.  The  results  by  their  own  modifica- 
J tion  described  above,  compare  very  closely  with  those  by  the  Reichert- 
Meissl  method.  This  was  true  in  the  case  of  pure  butter,  of  butter 
containing  from  10  to  60  per  cent  of  margarine,  and  of  pure  margarin. 
In  view  of  their  results  they  conclude  that  the  removal  of  the  sul- 
phurous acid  by  means  of  a current  of  air  can  not,  as  Kreis  stated,  be 
regarded  as  superfluous. 

S.  Rideal  ( Analyst , 18  (1893),  July , pp.  165-170)  compared  the  Kreis 
modification  with  the  Reichert-Meissl  method,  using  2.5  grams  of 
melted  butter  fat  and  sulphuric  acid  haviug  a specific  gravity  of  1.836, 
and  adding  about  1 c.  c.  of  strong  permanganate  solution,  as  recom- 
mended by  Pinnette,  previous  to  distilling  the  volatile  fatty  acids.  In 
fifteen  out  of  thirty  tests  of  pure  butter  the  .sulphuric  acid  method  gave 
results  ranging  from  0.1  to  0.6  higher  than  the  Reichert-Meissl  method, 
and  in  four  cases  ranging  from  0.2  to  0.8  lower  than  the  Reichert-Meissl 
method.  The  average  figures,  leaving  out  one  sample  in  each  case,  were 
14.42  for  the  Reichert-Meissl  and  14.69  for  the  sulphuric  acid  method. 

On  four  samples  of  margarin  and  two  of  lard  the  sulphuric  acid 
method  gave  a figure  0.1  to  0.2  higher  than  the  Reichert-Meissl  method. 
“The  results  for  margarin  and  also  for  the  genuine  butters  seem  to 
point  to  the  new  method  giving  slightly  higher  results  than  the  stand- 
ard Reichert-Meissl.” 

In  a discussion  following  the  above  paper,  Mr.  Hehner  said  it  appeared 
to  him  that  at  present  the  method  did  not  give  results  which  were  com- 
parable with  those  by  the  Reichert  method.  By  using  10  c.  c.  of  strong 
sulphuric  acid  for  hydrolysis,  none  of  which  was  neutralized,  it  followed 
that  toward  the  end  of  the  distillation  a very  strong  solution  of  sul- 
phuric acid  was  obtained,  and,  consequently,  there  was  great  risk  of 
sulphurous  or  some  other  volatile  acid  being  formed.  The  sulphuric 
acid  method  was  inapplicable  for  estimating  the  insoluble  fatty  acids, 
because  the  sulplio-oleic  acid  formed  yielded  oxyoleic  acid  on  dilution 
of  the  solution,  and  this  latter  had  a different  equivalent  from  that  of 
the  fatty  acids  obtained  by  ordinary  saponification.  It  should  also  not 
be  forgotten  that  while  butter  fat  when  mixed  with  sulphuric  acid 
evolved  but  little  heat,  and  only  suffered  slight  decomposition,  marga- 
rin, which  often  contained  much  vegetable  fat,  would,  in  many  cases, 
undergo  a much  more  profound  decomposition,  accompanied  by  the 
evolution  of  large  amounts  of  sulphurous  acid.  The  process,  therefore, 
was  not  applicable  to  anything  but  pure  butter,  or  to  margarin  which 
contained  little  or  no  vegetable  oil. — e.  w.  a. 

Weiss’s  method  for  determining  fat  in  milk,  Weiss  ( Pharm . Ztg., 
38,  p.  87;  abs.  in  Chem.  Centralbl.,  1893,  I,  pp.  589,  590). — Thirty  grams 
of  milk  are  mixed  in  a 300  c.c.  bottle  with  3 grams  of  sodium  hydrate 
solution,  and  60  grams  of  petroleum  ether  added  in  small  portions, 
shakiug  thoroughly  each  time.  If  the  last  portion  of  ether  refuses  to 
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mix  witli  tlie  solution,  it  is  allowed  to  stand  for  a few  minutes,  after 
which  it  mixes  readily  when  shaken.  After  adding  20  grams  of  alcohol, 
and  shaking,  the  mixture  is  allowed  to  stand  for  24  hours,  when  three 
separate  layers  will  have  formed  in  it,  the  upper  one,  clear  and  colorless, 
containing  all  of  the  milk  fat.  A portion  of  this  layer  is  weighed  out, 
evaporated  to  dryness,  dried  at  100°  and  the  residue  (fat)  weighed. 

Instead  of  weighing  the  milk  and  reagents  they  may  be  measured, 
in  which  case  25  c.c.  of  milk,  3 c.c.  of  sodium  hydrate  solution,  and  75 
c.c.  of  petroleum  ether  are  shaken  together,  and  the  fat  determined  as 
before  in  50  c.c.  of  the  fat  layer.  The  result  is  calculated  for  100  c.c. 
of  milk. 

Comparisons  by  Lang  (. Pharm . Ztg.,  38, p.  219)  of  the  Weiss  method 
with  Soxhlet’s  aeromatic  method  and  the  Schmid-Bodzynsky  method 
gave  very  satisfactory  results,  although  the  author  gives  his  preference 
to  the  Liebermann  and  Szekely  method  (E.  S.  R.,  vol.  IY,  p.  776). — e. 
w.  A. 

Points  on  the  analysis  of  condensed  milk,  H.  D.  Richmond  and 

L.  K.  Boseley  ( Analyst , 18  {1893),  July,  pp.  170-174). — The  authors 
describe  the  methods  used  by  them  in  the  analysis  of  condensed  milk, 
and  report  their  experience  with  a number  of  other  methods.  From  15 
to  30  grams  of  the  condensed  milk  are  placed  in  a 100  c.  c.  flask  and 
diluted  to  100  c.  c.  The  weight  is  then  taken,  and  definite  weights  of 
the  diluted  milk  are  used  for  separate  determinations. 

For  total  solids  and  ash  5 grams  of  milk  diluted  as  above  are  dried 
on  asbestos  to  constancy,  and  the  residue  afterward  incinerated,  pref- 
erably in  a muffle.  The  fat  is  estimated  in  5 grams  of  diluted  milk  by 
the  Adams  method,  and,  as  a check,  the  fat  is  extracted  from  the  Rit- 
thausen  precipitate  (see  below).  u The  two  methods  ,with  care,  agree 
well.” 

As  pointed  out  by  the  authors  in  a previous  paper  ( Analyst , 18  (1S93) ; 
June,  p.  141 ; E.  S.  R.,  vol.  iv,p.  978),  the  milk  sugar  and  cane  sugar  can 
not  be  estimated  by  the  polariscope  as  the  milk  has  been  heated.  The 
method  recommended  is  that  of  weighing  the  copper  oxide  reduced  before 
and  after  inversion  with  citric  acid.  Theresults  by  the  Shenstone  method* 
for  sugar  are  corrected  by  dividing  the  total  polarization  by  1.042.  This 
correction  has  been  found  necessary.!  For  casein  and  albumen  the 
Sebelien  method  is  used.f  The  Kjeldahl  determination  is  made  by 
using  a little  copper  oxide  with  30  c,  c.  sulphuric  acid.  No  sulphide  was 
found  necessary.  The  Ritthausen  method  for  albuminoids  is  modified  as 
follows : “Dilute  10  grams  of  the  diluted  milk  with  about  200  c.  c.  of  water, 
add  a few  drops  of  phenol  phthalein  solution,  and  neutralize  with  dilute 
caustic  soda  solution;  add  2 to  2.5  c.  c.  copper  sulphate  solution, 
allow  to  settle,  wash  about  five  times  by  decantation  through  a tared 

* Analyst,  13,  p.  222. 
t Analyst,  17,  p.  222. 
tZtslir.  physiol.  Chem.,  13,  p.  135. 
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1 filter,  and  then  wasli  on  the  filter,  spreading  the  precipitate  over  the 
filter.  Dry  slightly  in  the  water  oven,  extract  the  fat,  dry  at  130°  C., 
; and  subtract  the  ash.  This  modification  of  Ritthausen’s  method  gives 
good  results  with  all  milk  products  except  whey,  which  contains  albu- 
1 moses  produced  by  the  action  of  rennet.”  The  total  acidity  is  calculated 
as  lactic  acid. — e.  w.  a. 

Studies  on  the  composition  of  butter,  H.  Kreis  ( Schiceiz . 
Wochenschr.  Pharm.  30,  pp.  449,  450;  abs.  in  Chem.  Gentbl .,  1893,  I,  Wo. 
12,  p.  138). — In  1888  the  Association  of  Swiss  Analytical  Chemists 
accepted  26  as  the  minimum  limit  for  the  Reichert-Meissl  figures  for 
natural  butter.  Unadulterated  Swiss  butters  are  found,  however, 
which  fall  below  this  limit.  The  author  cites  the  results  of  the  exami- 
nation of  numerous  samples.  Three  samples  were  found  below  22, 
eighteen  from  22.1  to  24,  twenty-four  from  24.1  to  26,  seventeen  from 
26.1  to  30,  and  thirteen  above  30.  Following  are  the  averages  by 
months:  December,  30.3;  January,  27.9;  February,  28.6;  March,  25.4; 
April,  24.9;  May,  23.4;  June,  24.1;  July,  24.7;  August,  23.7;  Septem- 
ber, 22.7;  October,  25.2;  and  November,  30.  All  butter  samples  for 
which  the  Reichert-Meissl  figures  were  over  30  were  from  cows  which 
| had  recently  calved. 

The  water  and  fat  showed  the  following  extremes:  The  fat  ranged 

from  83.9  to  91.7  per  cent,  and  the  water  from  6.8  to  15  per  cent — e.  w.  A. 

Recognition  of  foreign  fats  in  butter,  W.  Johnstone,  (Abs.  in 
Chem.  Centbl.,  1893 , 7,  No.  13,  p.  631). — The  author  claims  to  have 
found  that  pure  butter  does  not  contain  triolein  and  tributyrin,  but  a 
fat  which  he  designates  as  u oleovacciobutyrat.”  His  method  for  recog- 
nizing foreign  fats  in  butter  depends  upon  the  fact  that  the  relation 
between  the  oleic  and  butyric  acids  in  this  fat  is  constant.  An  excess 
of  oleic  acid  indicates  the  addition  of  an  animal  fafc,  and  an  excess  of 
butyric  acid  indicates  an  admixture  of  vegetable  oil.  From  the 
amount  of  butyric  acid  found  in  a sample  of  butter,  the  oleovaccio- 
butyrat  is  calculated  by  means  of  the  factor  The  iodine  number 
of  the  butter  is  determined  and  calculated  to  the  proper  glyceride  by 
multiplying  by-^-x  fff.  The  butter  is  not  pure  unless  the  results  of 
the  two  calculations  agree.  It  is  claimed  that  with  this  method  the 
addition  of  3 per  cent  of  foreign  fat  to  butter  can  be  detected.  The 
method  is  covered  by  an  English  patent. — e.  w.  a. 

Note  on  the  detection  of  adulteration  of  fresh  milk  with 
diluted  condensed  milk,  H.  D.  Richmond  and  L.  K.  Boseley, 
( Analyst , 18  (1893),  July,  p.  174). — It  is  recommended  to  estimate  the 

I milk  sugar  by  the  polariscope  and  if  it  falls  below  52  per  cent  of  the 
solids-not-fat  to  make  a careful  gravimetric  determination  of  the  milk 
sugar  by  Fehling’s  test;  to  determine  the  acidity;  and  to  estimate  the 
soluble  albumin  by  Sebelien’s  method.  A discrepancy  between  the 
gravimetric  and  polariscopic  results  for  milk  sugar  affords  considerable 
evidence  that  the  milk  has  been  heated,  and  if  the  soluble  albumin  is 
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also  low  the  evidence  “will  be  almost  conclusive.”  The  limits  for  fresh 
milk  are  given : Albumin  0.  35  per  cent,  milk  sugar  and  lactic  acid  55 
per  cent  of  the  solids-not-fat,  and  the  difference  between  the  gravimetric 
and  polarimetric  estimations  of  milk  sugar  not  more  than  0.15  per  cent. 
“The  diphenylamine  test  for  nitrates  would  also  afford  corroborative 
evidence  if  impure  well  water  had  been  used.” — E.  w.  A. 

On  the  fixation  of  free  atmospheric  nitrogen  by  plants  and 
soils,  A.  Petermann  (Sep.,  Brussel,  1893 , pp.  267-276  ; abs.  in  Ghem. 
Centbl .,  1893,  II, No.  22, pp.  988,  989). — Barley  was  grown  under  a large 
bell  jar  supplied  with  air  freed  of  combined  nitrogen  by  passhig  through 
a series  of  wash  bottles.  The  soil  was  sterilized  previous  to  the 
experiment  and  kept  sterile.  In  other  cases  both  sterilized  and 
unsterilized  soil  was  kept  under  similar  conditions,  but  no  barley  was 
planted.  In  all  cases  in  which  the  soil  was  not  sterilized  it  became 
covered  with  cryptogamic  vegetation  before  the  close  of  the  experi- 
ment. The  results  were  as  follows: 


Absorption  of  free  atmospheric  nitrogen  by  soils  and  plants. 


Uncultivated  soil. 

Barley  in 
sterilized 
soil. 

Uncultivated  soil. 

Unsteril- 

ized. 

Sterilized. 

Sterilized. 

Unsteril- 

ized. 

Nitrogen  at  beginning  of  experiment 

Nitrogen  at  end  of  experiment 

Gain  or  loss  in  nitrogen 

0. 0255 
0. 0294 

0. 0255 
0. 0240 

0. 1084 
0. 1067 

0. 0438 
0. 0430 

0. 0738 
0.  0769 

+0.  0039 

-0. 0015 

-0. 0017 

-0. 0008 

+0.  0031 

The  nitrogen  stated  is  that  in  the  soil,  or  in  the  soil  and  plants.  It 
appears  from  the  above  results  that  in  the  absence  of  cryptogamic 
vegetation,  that  is  in  sterilized  soil,  no  assimilation  or  absorption  of 
free  atmospheric  nitrogen  took  place.  This  was  true  whether  barley 
was  grown  or  the  soil  remained  bare. 

There  was  a slight  increase  in  nitrogen,  on  the  other  hand,  in  the 
case  of  unsterilized  soils.  This  explains  an  increase  in  nitrogen  in 
spite  of  the  absence  of  root  tubercles,  observed  by  the  author  in  a 
previous  series  of  experiments*  with  barley. 

The  following  conclusions  seem  to  the  author  to  be  justified:  Not 
only  the  combined,  but  also  the  uncombined,  nitrogen  of  the  air  may 
be  of  benefit  to  plants.  The  free  nitrogen,  however,  is  not  taken  up 
by  plants  directly  from  the  air,  but  through  the  agency  ol  microorgan- 
isms which  inhabit  the  soil,  and  which  may  enter  into  peculiar  rela- 
tions with  the  plant  (tubercles  of  leguminous  plants). — e w.  a. 

The  interchange  between  leguminous  plants  and  the  bacteria 
causing  root  tubercles,  F.  Nobbe  and  L.  Hiltner  ( Sachs . landw. 
Ztschr.,  1893 , No.  16,  pp.  165-169). — The  principal  part  of  this  article  is 
devoted  to  the  discussion  of  the  theories  and  hypotheses  of  Frank  and 
others  on  the  subject  of  nitrogen  assimilation  by  plants. 
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The  hypothesis  of  Frank,  that  all  green  plants  have  the  power  of 
fixing  the  free  nitrogen  of  the  air,  and  that  probably  the  leaves  are  the 
chief  agents  in  this  work,  is  not  accepted  by  the  authors,  at  least  so  far 
as  the  leguminous  plants  are  concerned.  In  this  they  are  sustained  by 
the  report  of  the  experiments  of  Kossowitsch,  whose  conclusions  are 
given.  The  authors  consider  the  root  tubercles  as  the  parts  of  the 
leguminous  plants  where  the  free  nitrogen  is  assimilated.  The  direct 
agents  of  assimilation  are  bacteroids,  and  not  the  bacteria  themselves. 
As  defined  by  the  authors,  bacteroids  owe  their  origin  to  the  checking 
of  the  fission  of  bacteria  or,  if  this  is  not  checked,  to  the  retention  of 
numerous  individuals  within  a common  sheath  for  a considerable  time. 
In  this  manner  they  are  protected  from  any  injurious  effect  of  the  host 
plant.  The  exact  nature  and  conditions  of  their  formation  are  still 
unknown.  They  vary  with  different  species  of  plants;  but  one  of  the 
more  com  mon  forms  is  rod  shaped  but  very  much  larger  than  single, 
individual  bacteria.  The  bacteria  probably  gain  access  to  the  plant 
through  the  root  hairs  from  the  soil. 

The  leading  question  is,  in  what  way  are  the  tubercles  of  the  legu- 
minous plants  enabled  to  fix  the  free  nitrogen?  Some  investigators 
consider  that  there  is  a sort  of  symbiosis  between  the  bacteria  and  the 
plant,  that  they  stand  in  a living  relation  towards  each  other  to  the 
mutual  advantage  of  each.  Recently  others  have  claimed  that  the 
bacteria  directly  store  up  the  free  nitrogen.  The  authors  think  these 
views  untenable. 

Experiments  were  conducted  at  Tharand  with  peas  and  species  of 
Robinia.  Pea  plants  were  inoculated  from  pure  cultures  of  pea  tuber- 
cles. On  the  young  plants  there  was  an  abundant  production  of 
tubercles,  but  not  being  supplied  with  sufficient  soil  nitrogen  the 
demand  for  growth  was  not  satisfied,  to  the  evident  injury  of  the  plants. 
A microscopical  examination  of  the  tubercles  showed  that  the  bacteria 
were  not  changed  to  bacteroids.  However,  in  a soil  containing  nitrogen 
the  growth  of  the  inoculated  pea  plants  followed  the  bacteroid  forma- 
tion, and  similar  effects  were  noted  on  the  tubercles.  In  the  experi- 
ments with  Robinia  one  part  was  grown  in  nitrogen-free  soil  and  one 
in  soil  containing  nitrogen.  Each  was  inoculated  from  pure  cultures  of 
Robinia  bacteria. 

It  was  found  that  the  plants  in  the  nitrogen-tree  soil  had  produced 
tubercles  as  large  as  peas,  while  in  the  soil  containing  nitrogen  they 
were  no  larger  than  rape  seed.  A microscopical  examination  showed 
that  the  increase  in  the  tubercles  began  simultaneously  with  the 
change  of  the  bacteria  into  bacteroids. 

The  conclusions  of  the  authors  are  as  follows: 

(1)  Nitrogen  assimilation  by  Leguminosce  is  not  through  the  bacteria, 
but  through  the  bacteroids. 

(2)  At  the  time  of  greatest  growth  of  the  plant  it  is  infested  with 
bacteria.  At  this  time  the  bacteroids  increase  rapidly  in  number  and 
the  small  tubercles  also  increase,  to  the  ultimate  growth  of  the  plant. 
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(3)  The  weaker  the  plant  at  the  time  of  the  inoculation  the  sooner 
will  the  bacteroids  be  formed,  and  consequently  the  more  abundant  the 
tubercles;  in  this  way  the  plant  will  be  strengthened,  and  the  ultimate 
effect  on  the  whole  plant  will  be  greater.  Everything  points,  on  the  part 
of  the  plant,  to  the  assimilation  of  the  free  nitrogen  following  the  period 
when  the  bacteroids  are  not  fully  formed.  It  continues  during  their 
growth  and  ends  with  their  disintegration.  The  bacteroids,  therefore, 
are  of  prime  importautance  in  nitrogen  assimilation. 

It  still  remains  to  show  how  the  free  nitrogen  is  collected  by  the 
plant.  The  availability  of  the  tubercles  for  this  x>urpose  is  evident 
from  their  swollen  form  and  their  network  of  cells;  the  water,  laden 
with  the  nitrogen  it  has  washed  from  the  air,  passes  through  these 
cells,  and  the  nitrogen  is  separated  and  stored  up  in  the  tubercles. 

It  is  probable  that  every  genus  has  its  specific  bacteria,  as  some  work 
best  on  certain  plants,  very  slightly  on  nearly  related  ones,  and  not  at 
all  on  more  distantly  related  groups. — w.  h.  e. 

The  influence  of  humidity  on  the  development  of  tubercles  on 
the  roots  of  Leguminosce,  E.  Gain  ( Compt . rend.,  116  {1893),  No.  24, 
p.  1394). — The  author  conducted  a series  of  field  experiments  at  the 
biological  laboratory  of  Fontainebleau  with  peas,  lupines,  and  beans 
to  determine  the  effect  of  moisture  on  the  tubercle  development  of 
their  roots. 

Similar  plats  were  chosen  and  planted  with  seed  from  the  same  lots. 
The  only  difference  in  cultivation  was  in  the  amount  of  moisture  given 
them.  The  temperature  at  midday  was  taken,  and  the  surface  of  the 
moist  soil  was  7°  C.  cooler  than  the  dry  soil.  At  10  centimeters  below 
the  surface  the  difference  was  3°  0.  The  root  systems  developed  in  the 
different  plats  varied  greatly.  Those  in  moist  soil  spread  widely,  were 
full  of  water,  became  covered  with  root  hairs,  and  presented  a large 
surface  of  young  tissues.  In  the  dry  soil  the  roots  were  less  spreading 
and  the  epidermis  was  greatly  thickened. 

In  the  moist  soil  the  tubercles  of  the  peas  were  scattered  all  over  the 
roots,  were  five  or  six  times  as  abundant  as  in  the  dry  soil,  were  about 
four  times  as  large,  and  ovoid  in  shape,  while  in  the  dry  soil  no  tuber- 
cles were  produced  on  the  superficial  roots.  At  a depth  of  about  20 
centimeters  some  tubercles  were  found  of  a hemispherical  shape  and 
much  smaller  than  those  grown  in  moist  soil. 

With  the  lupines  the  results  were  similar  to  those  observed  for  the 
peas. 

On  the  beans  about  twenty  times  as  many  tubercles  were  found  in 
the  moist  soil  as  in  the  dry  soil,  and  a microscopic  examination  showed 
important  differences  in  the  abundance  of  bacteria  present  and  in  the 
structure  of  the  tubercles. 

These  observations  were  confirmed  on  some  spontaneous  plants,  as 
Lotus  corniculatus,  Trifolium  procumbens,  and  Orobus  niger. 
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The  experiments  show  that  humidity  of  soil  favors  a greater  devel- 
opment of  tubercles,  and,  as  a consequence,  a greater  assimilation  of 
free  nitrogen. — w.  h.  e. 

New  experiments  with  plants  collecting  nitrogen  and  their 
employment  in  agricultural  practice,  H.  Wilfarth  ( Deut . landw. 
Rundschau , 1892 , Nos.  8 , 9 , 10 , and  11;  abs.  in  Chem.  Centbl .,  1893 , J, 
Ao.  22,  p.  990.) — Based  upon  his  investigations,  the  author  recommends 
the  following  for  green  manuring:  Lupines  for  light,  sandy  soil,  as  well 
as  on  some  better  soils,  and  perhaps  even  upon  the-  best  beet  soil.  On 
lime  and  wet  soils  lupines  do  not  succeed  well.  For  light  but  not  too 
dry  soil  serradella  and  sand  vetches  are  best.  For  the  better  soils 
vetches,  yellow  clover,  and  nearly  all  the  other  species  of  clover  are 
recommended. 

The  above  mentioned  plants  may  be  used  as  catch  plants  between 
crops.  The  cost  of  seed  and  liability  to  injury  on  account  of  unfavor- 
able climatic  conditions  must  be  considered  in  this  connection.  The 
addition  of  a small  quantity  of  nitrogen,  preferably  as  nitrate  of 
ammonia,  is  often  necessary,  that  the  young  plants  may  have  food 
material  for  the  formation  of  their  root  tubercles. 

The  author  also  considers  the  question  of  soil  inoculation.  The  best 
results  were  obtained  by  using  inoculating  material  from  a field  which 
the  previous  year  had  grown  a good  catch  crop  of  the  kind  of  plants 
to  be  grown.  For  such  purposes  1 to  tons  of  soil  per  acre  is 
sufficient  material. — w.  H.  E. 

Studies  on  the  growth  of  plants,  E.  Godlewski  ( Abhandl . Kra- 
kauer  Akad.  Wissenschaft , math,  naturw.  Glasse.  23,  pp<  1-129; . abs.  in  Bot. 
Centbt.,  55  (1893),  Nos.  1 and  2 , pp.  34^40). — A report  is  given  on  (1) 
the  influence  of  a number  of  factors  on  growth,  and  (2)  the  relation 
which  these  influences  bear  to  cell  growth.  The  subject  of  the  exper- 
iments was  the  epicotyls  of  Pliaseolus  vulgaris.  The  greater  part  of 
the  work  is  taken  up  in  describing  the  details  of  the  experiments, 
thirty-four  in  number,  which  were  conducted  with  the  aid  of  Bara- 
nef  ski’s  aux  a nometers.  Every  experiment  was  conducted  in  duplicate 
and  extended  over  several  days.  In  most  cases  hourly  registrations 
were  made  by  the  auxanometer,  but  in  some  they  were  made  half-hourly 
or  sometimes  every  fifteen  minutes.  The  results  of  the  experiments 
are  tabulated  and  graphically  represented  by  figures  in  the  text.  A 
summary  of  the  results  is  as  follows : 

(1)  The  daily  period  of  growth  in  green  plants  under  ordinary  con- 
ditions.— Sachs,  as  well  as  Kegel,  asserts  that  the  daily  minimum  of 
growth  takes  place  toward  evening  and  the  maximum  toward  morn- 
ing, but  the  experiments  made  by  the  author  led  to  an  essentially  dif- 
ferent conclusion.  The  alternation  of  the  daily  period  he  found  by  no 
means  constant.  Experiments  conducted  in  June,  1888,  gave  midday 
and  midnight  as  the  maximum  and  minimum  periods,  respectively, 
6930— No.  1 8 
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while  a series  in  1889  gave  morning  as  the  minimum  and  evening  as 
the  maximum  growth  period.  In  1889-’90  experiments  were  conducted, 
showing  two  maxima  and  minima  daily.  These  were  not  constant 
toward  each  other,  but  varied  at  different  times  and  with  different 
plants. 

The  difference  in  the  daily  periodicity  is  due,  the  author  thinks,  to 
individual  peculiarities  of  the  plants  and  to  the  time  of  the  experiment, 
since  plants  giving  a constant  alternation  during  the  winter  and  spring 
showed  essentially  different  variations  in  June. 

(2)  Periodicity  of  etiolated  plants. — Etiolated  plants  vary  exceed- 
ingly. In  some  there  is  no  perceptible  periodicity,  while  in  others  there 
is  a marked  though  fluctuating  one.  In  one  experiment  the  periods 
were  well  marked  one  day  and  were  reversed  on  the  next.  Continued 
experiments  with  such  plants  show  that  the  periodicity  is  commonly 
brief  and  fluctuating. 

(3)  Influence  of  air  moisture. — A sudden  considerable  reduction  of 
the  moisture  of  the  air — for  instance,  from  64  per  cent  to  38  per  cent — 
causes  an  important  reduction  in  growth.  The  effect  of  this  reduction 
may  be  noticed  during  the  first  half  hour,  after  which,  the  moisture 
remaining  the  same,  the  growth  returns  to  the  normal.  A sudden 
important  increase  in  the  amount  of  moisture  in  the  air  has  an  oppo- 
site effect.  The  author  shows  that  the  effect  of  these  changes  remains 
but  a short  time  in  any  case.  There  is  no  change  in  the  intensity  of 
growth,  but  there  is  a change  in  the  turgescence,  and  consequently  in 
the  turgescent  stretching  of  cells. 

(4)  Influence  of  light. — The  difficulty  of  bringing  a plant  grown  in 
the  dark  out  into  the  light  without  reducing  the  atmospheric  mois- 
ture was  a source  of  hindrance  to  the  author  which  he  gradually  over- 
came. The  influence  of  light  upon  such  a plant  gradually  asserts  itself. 
Upon  bringing  such  a plant  into  the  light,  growth  may  begin  at  once, 
or  it  may  sink  for  a period  of  a few  hours,  after  which  it  will  assume 
its  normal  growth. 

(5)  Influence  of  temperature  of  the  air. — The  influence  of  a sudden 
fall  in  temperature  of  from  18°  to  6°  or  8°  0.  is  very  marked.  In 
the  first  hour  growth  will  be  very  backward  and  still  more  the  second 
hour.  A gradual  increase  from  the  low  temperature  was  followed  by 
still  decreasing  growth  for  a short  period.  A sudden  rise  in  tempera- 
ture temporarily  stopped  the  growth,  but  it  was  soon  resumed.  The 
author  found  that  the  epicotyls  of  Pliaseolus  grew  perceptibly  at  a tem- 
perature of  6°  0.,  while  the  minimum  temperature  of  germination,  as 
given  by  Sachs,  is  9.4°  C. 

(6)  Influence  of  temperature  of  the  soil. — This  the  author  thinks  is  an 
indirect  rather  than  a direct  influence.  A reduction  of  the  temperature 
of  the  soil  from  20.7°  to  5.5°  0.  caused  only  an  unimportant  reduction 
in  the  amount  of  growth.  At  a temperature  of  3°  C.  there  still  remained 
some  growth  of  the  epicotyls,  due  probably  to  the  roots  still  remaining 


FOREIGN  INVESTIGATIONS.  115 

functional.  With  leafy  and  copiously  transpiring  plants  the  tempera- 
ture of  the  soil  would  perhaps  have  a greater  influence. 

The  second  part  of  the  report  treats  of  the  causes  and  methods  of  cell 
growth.  The  author  considers  the  subject  under  two  heads:  (1)  the 
stretching  of  the  cell  wall  through  turgescence,  and  (2)  the  fixing  of  the 
stretched  membrane  and  the  decrease  in  the  elastic  tension  of  the 
cell  wall,  or  the  restoration  of  the  extensibility  of  the  walls.  These 
conditions  depend  upon  intussusception  and  apposition.  Rapidity 
of  growth  depends  not  only  on  the  elasticity  of  the  cells,  but  upon 
the  rapidity  with  which  they  are  again  rendered  elastic.  The  author 
considers  that  the  turgescent  stretching  of  cells  and  rapid  growth 
are  proportional. 

As  in  the  first  part,  experiments  were  conducted  to  ascertain  the 
influence  of  certain  factors  on  cell  growth. 

(1)  The  entire  growth  period. — The  author  considers  that  the  decrease 
in  growth  from  the  maximum  period  is  due  to  a decreasing  elasticity 
of  the  cell  wall.  An  important  question  remains  toj^e  answered,  namely, 
which  was  first  discontinued,  the  turgescent  stretching  of  the  cell,  or 
the  membrane  growth  f In  order  to  answer  this  question  the  epicotyl 
of  Phaseolus  was  held  up  by  an  auxanometer  until  no  further  growth  was 
shown,  when  it  was  cut  off  and  marked,  from  the  top,  into  regular 
spaces  of  15  mm.  each,  and  then  microscopically  examined.  In  three 
experiments  there  was  a uniform  shortening  of  the  lower  two  or  three 
sections,  in  one  case  amounting  to  3.5  per  cent,  showing  the  amount  of 
turgescence  was  due  to  the  stretching  of  the  tissues.  When  this 
turgidity  was  removed  the  growth  accomplished  by  it  was  lost.  The 
author  considers  the  turgescent  stretching  of  cells  a necessary  condition 
of  their  growth. 

(2)  The  daily  growth  period. — The  maximum  and  minimum  periods  of 
growth  were  investigated  as  follows:  Two  lots  of  similar  plants  under 
equal  conditions  were  cut  off,  one  at  the  maximum,  the  other  at  the 
minimum  i>eriod  of  growth,  and,  after  marking  them  off  equally,  they 
were  examined  microscopically.  Numerous  individual  differences  were 
noted,  but  the  common  result  was  that  the  distance  of  stretching  of  the 
epicotyls  was  greater  at  the  maximum  than  at  the  minimum.  In  the 
vicinity  of  the  top  of  the  plants  no  difference  was  noted,  but  with 
increasing  distance  from  the  top  the  minimum  growth  showed  less 
elasticity  than  the  maximum.  The  greater  increased  growth  at  the 
maximum  period  was  due,  not  to  a higher  turgidity,  but  to  a greater 
tension  of  cell  walls. 

(3)  Influence  of  light. — A green  and  an  etiolated  epicotyl,  under  simi- 
lar growing  conditions,  wTere  cut  off  and  examined.  For  similar  parts 
of  each  there  was  no  appreciable  difference  in  the  turgescent  stretch- 
ing of  cells,  but  in  the  etiolated  plant  the  cells  were  stretched  more  and 
more  as  they  were  removed  from  the  top.  The  turgescence  of  the  etio- 
lated plant  was  rather  lower  than  in  the  green  one.  The  tension  of 
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membranes  was  less  in  the  light  than  in  the  dark.  Etiolated  plants 
subjected  for  some  time  to  the  light  and  then  examined  showed, 
in  the  internodes  grown  during  the  illumination,  diminished  tension  of 
membranes  due  to  the  light.  The  increased  growth  of  the  etiolated 
plants  may  be  attributed  to  thinner  cell  walls,  and  not  to  greater 
growth  itself. 

.4)  Influence  of  temperature. — A plant  was  kept  at  a temperature  of 
20°  . 0.  and  another  at  9°  0.  The  difference  in  intensity  of  growth 
was  very  marked,  and  there  was  a corresponding  difference  in  the 
turgidity.  The  result  of  this  experiment  is  similar  to  some  experiments 
with  roots,  yet  it  does  not  follow  that  growth  is  independent  of  turges- 
cence,  nor  that  the  influence  of  temperature  depends,  not  upon  the  tur- 
gescent  stretching  of  cells,  but  upon  the  influence  of  the  rapidity  with- 
which  the  tension  of  the  cell  membranes  is  reduced  by  the  protoplasm. — 
w.  H.  E. 

Polygonum  sachalinense  as  a forage  plant,  Doumet- Ad anson 
(Gompt.  rend .,  116  (1^3),  No.  24,  p.  140.8). — The  dearth  of  green  forage 
plants  has  been  so_  great  in  Europe  this  year  that  numerous  investiga- 
tions ha  ve  been  made  upon  new  or  little-known  pi  ants  that  give  promise 
of  supplying  the  deficiency. 

The  author  gives  his  experience  with  Polygonum  sachalinense , which 
he  has  grown  in  Baliene,  central  France,  for  several  years.  It  is 
a native  of  one  of  the  islands  to  the  north  of  Japam  It  seems  perfectly 
acclimated  and  grows  vigorously  on  any  kind  of  soil,  and  as  a green 
fodder  is  well  liked  by  stock,  especially  by  cattle.  It  produces  six  or 
more  cuttings  per  season  after  the  first  year.  When  not  cut  the  plant 
attains  a height  of  6 to  10  feet,  with  alternate  cordate  leaves  8 to  16 
inches  long  and  6 to  11  inches  wide.  The  plant  blanches  widely  and 
usually  stands  thickly  upon  the  ground.  It  is  propagated  by  cuttings 
or  the  “ running  roots”  planted  in  February.  It  should  be  cut  twice 
during  the  first  season  whenever  it  reaches  a height  of  3 feet;  after 
that  it  should  be  permitted  to  go  to  seed.  The  following  seasons  it 
should  be  cut  whenever  it  reaches  a height  of  3 feet.  It  will  remain 
green  and  leafy  until  frost,  and  withstands  drought  very  well.  The  an- 
nual amount  of  green  fodder  produced  is  very  large.- 

The  author  thinks  it  may  be  easily  kept  within  bounds  by  surface 
cultivation,  should  it  show  a tendency  to  become  troublesome. 

The  usefulness  of  the  plant  as  a source  of  dry  winter  fodder  is  still 
to  be  investigated. — w.  h.  e. 

Pot  experiments  with  potatoes,  A.  Pagnoul  (Ann.  Sci.  Agron., 
1892 , I,  No.  2 , pp.  237-249). — Experiments  with  potatoes  grown  in  pots 
of  sand  showed  that  the  presence  of  potash  almost  doubled  the  amount 
of  tops  and  nearly  trebled  tbe  weight  of  tubers.  Nitrogen  in  the 
lorm  of  nitrate  gave  a larger  crop  of  tubers  than  did  nitrogen  in  the  form 
of  ammonia.  Nitrate  of  potash  was  more  easily  and  effectually  absorbed 
by  the  potato  plant  than  nitrate  of  soda. 
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In  an  experiment  to  test  the  effect  of  light  on  the  growth  of  potatoes, 
six  plants  were  grown  in  good  soil;  three  were  fertilized  with  nitrate 
of  potash  and  three  with  the  same  amount  of  nitrogen  in  the  form  of 
sulphate  of  ammonia.  Both  series  received  an  application  of  super- 
phosphate. Colored  glass  was  placed  above  one  plant  in  each  series; 
ordinary  glass  above  one  plant  in  each  series;  and  the  other  plant  in 
both  series  was  grown  under  natural  conditions.  The  two  plants  under 
darkened  glass  elaborated  31  and  20  grams  of  starch,  respectively; 
those  under  ordinary  glass  170  and  110  grams;  and  those  under  normal 
conditions  223  and  361  grams. 

Under  glass,  nitrate  of  soda  gave  a larger  yield  of  starch  than  sul- 
phate of  ammonia,  but  under  normal  conditions  the  latter  was  more 
effective. 

To  the  favorable  influence  of  abundant  light,  the  author  attributes 
the  large  yield  of  potatoes  in  a season  when  the  aggregate  number  of 
hours  of  sunshine  is  unusually  large. — J.  F.  D. 

Improvement  of  the  potato  and  of  methods  of  its  culture  in 
France,  A.  Girard. — Means  for  the  improvement  of  the  potato  (Ann. 
Agron .,  17  (1891),  No.  73,  pp.  136-139 ; Gompt.  rend.,  108  (1889),  pp. 
412-415 ; 110  (1890),  pp.  176-179 ; 111  (1890),  pp.  957-960).— As  the 
result  of  ten  years  of  experimenting,  the  author  has  succeeded  in  grow- 
ing crops  of  potatoes  several  times  greater  than  the  average  crops 
grown  in  France.  In  1888  he  secured  a yield  of  44,000  kg.  of  potatoes 
per  hectare,  in  1889  the  yield  was  39,000  kg.,  and  in  1890  the  yield  of 
one  field  exceeded  50,000  kg.  per  hectare,  or  more  than  700  bushels  per 
acre. 

The  methods  by  which  the  author  has  so  largely  increased  the  yield 
of  potatoes  in  France  are  of  interest  to  American  cultivators.  Having 
chosen  for  his  experiments  the  variety  Bichter  Imperator,  he  selected 
his  seed  potatoes  every  year  from  those  hills  whose  foliage  was  espe- 
cially luxuriant.  He  prepared  the  soil  to  a depth  of  from  12  to  16  inches, 
and  applied  a liberal  quantity  of  stable  manure,  supplemented  by  500 
kg.  of  a rich  super  phosphate,  300  kg.  of  sulphate  of  potash,  and  200 
kg.  of  nitrate  of  soda  per  hectare  (about  900  lbs.  of  mixed  mineral 
fertilizers  per  acre).  He  selected  for  planting  tubers  weighing  from 
80  to  120  grams.  When  it  is  impossible  to  use  tubers  of  this  size  he 
recommends  that  tubers  of  200  grams  be  cut  in  half  and  tubers  of  300 
grams  be  cut  into  three  pieces,  always  cutting  in  the  direction  of 
greatest  length.  He  insists  on  the  rejection  of  all  potatoes  weighing 
more  than  300  grams.  Should  the  potatoes  available  for  planting  weigh 
less  than  80  grams  he  places  in  each  hill  several  of  the  small  tubers,  so 
that  the  total  weight  in  each  hill  is  from  80  to  120  grams.  He  lays  great 
stress  on  the  distance  between  the  plants.  The  rows  are  24  inches  apart, 
and  the  tubers  are  planted  at  a distance  of  19  inches  in  the  row.  He 
advises  planting  as  soon  as  danger  of  hard  frosts  is  past.  The  crop 
should  be  well  worked  and  all  the  growing  tubers  kept  covered  with 
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the  soil.  Bordeaux  mixture  should  be  sprayed  on  the  plants  as  a pre 
ventive  of  the  potato  blight,  and  the  crop  should  not  be  dug  until 
every  portion  of  the  plant  has  withered. 

Improved  methods  of  cultivating  the  potato  (Ann.  Sci.  JLgron .,  1892 , J, 
No.  2 , pp.  250-295). — In  1891  about  350  farmers  in  different  parts  of 
France  conducted  experiments  under  the  author’s  directions.  Most 
of  these  used  the  seed  of  Richter  Imperator  which  had  been  improved 
by  the  author  through  a number  of  years.  In  some  cases  the  area  on 
a single  farm  was  as  much  as  11  hectares.  One  hundred  and  ten  of  these 
farmers,  by  following  the  author’s  directions,  and  by  conducting  their 
experiments  on  fertile  land,  secured  harvests  ranging  from  30,000  to 

50.000  kg.  per  hectare,  or  approximately  446  to  740  bushels  per  acre. 

Those  who  neglected  directions,  either  as  to  depth  of  preparation  of 

the  land,  distance  of  planting,  amount  of  fertilizer,  or  planting  of  whole 
potatoes,  secured  much  smaller  yields. 

Considering  first  the  110  farmers  whose  crops  were  grown  on  fertile 
soil,  we  find  that  59  of  these  harvested  from  30,000  to  35,000  kg.  per 
hectare;  21  secured 35,000  to  40,000  kg.;  16  obtained  40,000  to  45,000 
kg.;  and  14  harvested  45,000  to  50,000  kg.  The  average  yield  on 
this  class  of  soil  and  for  the  farmers  who  followed  directions  was  36,250 
kg.  per  hectare.  This  average  would  have  been  much  higher  had 
not  the  author  rejected  from  his  calculations  all  plats  whose  area  was 
less  than  one-fiftli  of  a hectare.  On  some  of  these  small  plats  the  yield 
was  enormous.  One  farmer  on  44  square  meters  harvested  at  the  rate 
of  91,000  kg.  of  potatoes  per  hectare,  which  is  a yield  of  1,353  bushels* 
per  acre. 

Average  samples  were  sent  to  the  author  and  analyzed  by  him.  Of 
150  samples  analyzed  51  showed  from  20  to  25  per  cent  of  starch.  The 
starch  content  of  82  per  cent  of  these  samples  ranged  from  18  to  22 
per  cent.  These  figures  the  author  takes  as  representative  of  the 
results  which  may  ordinarily  be  attained  by  following  his  methods. 
All  samples  whose  content  of  starch  was  above  or  below  these  figures 
he  considers  as  the  result  of  exceptional  conditions.  He  proposes  to 
investigate  the  cause  of  this  variation  of  3 to  4 per  cent  in  ordinary 
samples  by  studying  in  future  the  detailed  information  furnished  by 
the  cultivators.  The  average  starch  content  in  1891  was  20  per  cent, 
an  increase  of  0.5  over  the  average  of  the  preceding  year. 

One  farmer  secured  11,128  kg.  of  starch  per  hectare,  or  nearly 

10.000  pounds  per  acre.  The  average  amount  of  starch  per  hectare  on 
good  land  properly  managed  was  7,245  kg.  The  author  believes 
that  never  before  did  a hectare  produce  such  a large  amount  of  carbo- 
hydrates suitable  for  manufacturing  or  for  food. 

By  the  use  of  the  author’s  cultural  methods,  23  cultivators  on  poor 
Boil  attained  an  average  of  about  23,000  kg.  of  potatoes  per  hectare, 
with  an  average  starch  content  of  19.7. 
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In  1891,  68  of  the  farmers  conducting  the  experiments  departed  from 
instructions  in  one  or  more  points,  and  obtained  poorer  results  than 
those  who  carried  out  the  directions  given  them.  Four  prepared  the 
soil  very  superficially  instead  of  preparing  it  to  a depth  of  25  to  40  cen- 
timeters. Their  results  ranged  from  18,700  to  27,000  kg.  per  hectare, 
and  a starch  yield  of  4,186  to  5,800  kg.  per  hectare. 

The  author  believes  that  the  best  distance  for  potato  plants  is  such 
that  the  vegetation  of  each  plant  can  develop  freely;  but  each  plant 
should  touch  its  neighbor  and  leave  no  portion  of  the  surface  of  the 
ground  uncovered.  His  recommendation  is  for  the  rows  to  be  24  inches 
apart  and  the  plants  19.3  inches  in  the  drill.  To  test  the  proper  dis- 
tance, the  author,  in  1890  and  1891,  conducted  experiments  in  which 
the  rows  were  uniformly  24  inches  apart,  and  the  tubers  in  the  row 
were  planted  at  distances  of  39.5,  19.3,  12,  8,  and  5 inches  apart.  Two 
varieties  were  used  each  year.  The  following  table  gives  the  results  : 

Yield  of  potatoes  from  planting  at  different  distances. 


Approximate  distance  in  the  rows. 

Average 
yield 
per  hill. 

Gross 
yield  per 
hectare. 

Net  yield 
per  hectare 
after  de- 
ducting po- 
tatoes 
planted. 

Variety,  Richter  Imperator,  1890: 

39. 5 inches 

Kg. 
3. 130 

Kg. 
31,  000 
33,  300 

Kg. 

30,  000 

31,  300 
36,  600 

35,  300 

36,  600 

15, 400 
17,  600 

23,  200 
20,  000 
17,  030 

21, 100 
22,  600 

27,  760 

28,  400 

24,  800 

10,  200 
15,840 
17, 160 
15,  600 
12,  800 

19  3 inches 

1.  666 

12  inches 

1.  210 

39,  900 

40,  300 
44,  600 

16, 400 
19,  600 
26,  500 
25,  000 
25,  030 

22, 100 
24,  600 
31,  060 

8 inches 

0.  880 

5 inches 

0.  550 

Variety.  Jenxy,  1890: 

39. 5 inches . 

1.  500 

19.  3 inches 

0.  980 

12  inches .* 

0.  796 

8 inches 

0.  500 

5 inches 

0.  300 

Variety,  Richter  Imperator,  1891 : 

39. 5 inches 

2.  210 

19. 3 inches . 

1.  230 

12  inches 

0.  911 

8 inches 

0.  668 

33,  400 

5 inches 

0.  410 

32,  800 

Variety,  Red  Shinned,  1891  : 

39.  n inches .. 

1. 120 

11,  200 
17,  840 
20,  460 
20,  600 
20,  800 

19. 3 inches 

0.  892 

12  inches 

0.  620 

8 inches 

0. 410 

5 inches 

0.  260 

The  21  farmers  who  departed  from  the  recommendations  as  to  dis- 
tance of  plants,  but  who  carried  out  all  other  directions  faithfully, 
secured  much  smaller  yields  than  those  who  followed  directions  in  this 
respect.  The  yields  obtained  by  those  who  varied  the  distance  from 
that  recommended  ranged  from  11,800  to  27,000  kg.  per  hectare. 

Those  who  used  less  manure  than  the  author  directed  secured  har- 
vests much  below  the  normal.  Five  who  used  no  manure  secured  from 
12,500  to  28,500  kg.  per  hectare. 

The  author  is  engaged  in  a more  extensive  study  of  the  manurial 
needs  of  potatoes  on  different  soils.  He  suggests  the  use  of  600  to 
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700  kg.  of  superphosphates,  300  kg.  of  sulphate  of  potash,  200  kg.  of 
nitrate  of  soda,  and  25,000  to  30,000  kg.  of  barn  yard  manure  per  hec- 
tare (about  11  to  13  tons  per  acre). 

The  author’s  recommendation  is  to  plant  whole  potatoes  of  medium 
size.  Those  farmers  who  cut  their  seed  potatoes,  but  whose  crops  did 
not  suffer  from  disease,  raised  from  12,750  to  28,680  kg.  of  potatoes 
per  hectare.  Fourteen  of  those  who  cut  their  potatoes  reported  con- 
siderable damage  from  a disease  which  the  author  calls  gangrene. 
Only  two  cases  are  noted  in  which  this  disease  affected  the  crop  from 
whole  potatoes. 

Nineteen  farmers  carried  on  an  experiment  in  planting  whole  tubers 
of  average  size  in  comparison  with  cuttings  from  large  tubers.  The 
cuttings  and  the  entire  tubers  were  of  the  Richter  Imperator  variety 
and  were  all  from  the  same  source.  The  treatment  of  both  plats  was  the 
same.  The  yields  diminished  as  the  result  of  cutting,  and  the  decrease 
was  in  proportion  to  the  amount  of  cutting.  The  following  table  gives 
the  detailed  results : 


Yield  of  potatoes  from  whole  tubers  and  from  cuttings. 


Yield  per 
hectare 
from  whole 
tubers. 

Yield  per 
hectare 
from 
cuttings. 

Yield  per 
hectare 
from  whole 
tubers. 

Yield  per 
hectare 
from 
cuttings. 

Farmer  No.  1 

Kg. 

32,  000 

30. 000 

31. 000 

25,  416 
22,  466 

26,  690 
34,  700 
41, 580 

33,  250 

33. 000 

Kg. 
19,  000 

24.  800 
2i;  300 
18,  572 
18,  986 
22,  544 
31,  200 
40,  500 

25,  600 
28,  500 

Farmer  No.  11 

Kg. 
19.  000 
30,  000 
30, 000 

30. 000 
36,  250 
27, 500 

25.000 
33,  625 
41, 910 

^500 
20,  000 
25,  600 
25  000 
28,  500 
12,  000 
. 12, 200 
30,  873 
33,  085 

2 

12 

3 

13 

4 

14 

5 

15 

6 

16 

7 

17 

8 

18 

9 

19 

10 

The  yield  from  the  entire  seed  was  in  no  case  less  than  19,000  kg. 
per  hectare,  while  from  the  cuttings  it  dropped  as  low  as  12,000  kg. 

For  two  years  the  author  has  been  conducting  in  person  careful 
experiments  the  results  of  which  are  also  in  favor  of  planting  whole 
tubers  of  average  size.  He  proposes  to  continue  these  experiments  for 
another  year  before  giving  to  the  public  the  detailed  results. 

One  of  the  details  of  the  author’s  method  consists  in  the  use  of  the 
usual  remedies  to  prevent  blight.  He  observes  that  Richter  Imper- 
ator can  be  placed  in  the  first  rank  of  those  varieties  capable  of 
resisting  potato  blight. 

In  the  year  1892  more  than  600  farmers  undertook  these  experiments 
under  the  direction  of  the  author.  Of  these  the  reports  from  231  were 
used  in  making  up  the  figures  of  this  article.  More  than  half  of  these 
obtained  upwards  of  30,000  kg.  per  hectare  in  spite  of  the  prolonged 
drought-of  this  year,  a result  far  above  that  obtained  by  those  who  did 
not  follow  the  method  recommended  by  the  author.  One  farmer  on  1.5 
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hectares  obtained  49,9 '0  kg.  of  potatoes  per  hectare,  with  19.9  per  cent 
of  starch,  or  about  10,000  kg.  of  starch  per  hectare. 

In  spite  of  the  drought,  rational  culture  gave  on  poor  or  medium 
soils  an  average  of  21,280  kg.  of  tubers  per  hectare.  The  protracted 
drought  gave  an  opportunity  to  observe  what  soils  suffered  most  from 
dryness.  The  potato  crop  suffered  much  from  this  cause  when  the  sub- 
soil was  permeable,  but  when  the  subsoil  was  impermeable  the  harvests 
obtained  by  the  author’s  cultural  methods  were  exceptionally  high. — 
J.  F.  D. 

Fifteenth  technical  report  of  the  Federal  Seed-Control  Station 
at  Zurich  for  the  year  ending  June  30,  1892,  F.  Gf.  Stebler 
{Ann.  Sci.  Agron .,  1892,  J,  No.  2 , pp.  217-236). — During  the  past  year 
5,543  samples  of  seed  have  been  received  and  tested,  an  increase  of  694 
over  the  previous  year,  and  a threefold  increase  over  the  number 
examined  during  1882-’83.  In  testing  these  samples  of  seed  for  purity, 
per  cent  of  germinative  power,  seeds  of  weeds,  genuineness,  and  quality 
in  general,  there  have  been  made  15,387  analyses.  Of  the  number  of 
samples  sent  to  the  station  for  examination  2,553  came  from  Switzer- 
land and  2,990  from  seventeen  other  countries,  giving  the  station  some 
right  to  its  claim  of  being  an  international  one. 

The  station  has  a contract  with  seventy-four  Swiss  seed-growers  or 
wholesale  dealers  by  which  it  inspects  and  furnishes  a certificate  of 
guaranty  for  all  their  seeds.  Under  the  terms  of  this  contract  any 
dealer  buying  50  kg.  or  consumer  using  5 kg.  of  any  kind  of  seed 
is  entitled  to  a free  reinspection  of  the  seed  and  an  attested  report 
of  its  true  value.  Under  the  conditions  of  this  control  1,365  samples 
of  seed,  a decrease  of  121  from  the  previous  year,  were  examined,  and 
189  specimens  were  found  not  conforming  to  the  guaranty.  One  hun- 
dred and,  fiffcy-two  of  these  samples  were  lower  in  real  value  than  guar- 
anteed, 6 contained  Cuscuta  seed,-  and  31  contained  burnet  seed. 

The  greater  part  of  the  analyses  were  made  for  private  individuals, 
and  fees  were  charged. 

An  enumeration  of  all  the  analyses  by  species  and  samples  is  as  fol- 
lows: 


Kind  of  seed. 

Number. 

of 

species. 

Number. 

of 

samples. 

Clovers  and  leguminous  forage  plants 

17 

2, 001 
2,  693 
16 
45 
28 
12 
23 
84 
676 
1 

Grasses 

46 

Perennial  forage  plants 

1 

Annual  forage  plants  

7 

Legumes 

10 

Wheat 

3 

Textile  plants ..  .. 

2 

Sugar  beets 

10 

Forest  seeds 

83 

Other  seeds 

1 

Total 

130 

5, 579 

i22 
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From  the  compiled  table  of  the  resalts  of  maxima  and  minima  the 
following  species,  represented  by  100  or  more  samples,  are  selected: 


Report  of  seed  tests. 


Kind  of  seed. 

Number 
of  sam- 
ples. 

Eurity. 

Germinative  ability. 

Mini- 

mum. 

Maxi- 

mum. 

Aver- 

age. 

Mini- 

mum. 

Maxi- 

mum. 

Aver- 

age. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Red  clover 

1,009 

88.3 

99.3 

95.7 

2 

99 

88 

White  clover 

115 

88.1 

98.6 

94.2 

29 

94 

77 

Alsike  clover 

149 

81.3 

99.4 

94.3 

27 

97 

78 

Lucern 

339 

53.0 

99.4 

97:5 

64 

99 

93 

Esparcet 

226 

86.5 

99.8 

97.9 

7 

94 

75 

Oat  grass 

304 

25.4 

99.3 

79.7 

11 

91 

71 

Orchard  grass '. 

477 

33.3 

97.9 

80.0 

8 

98 

81 

English  rye  grass  . . .' 

272 

43  1 

99.8 

95.7 

38 

98 

80 

Italian  rye  grass  

■259 

23.9 

99.7 

95.1 

21 

94 

71 

Timothy 

124 

94.7 

99.4 

98.3 

77 

99 

92 

Crested  dog-tail  grass 

112 

68.1 

99.4 

91.8 

11 

91 

62 

Meadow  foxtail 

130 

45.5 

95.0 

79.9 

2 

95 

65 

Meadow  fescue  

163 

62.2 

99.7 

95.5 

3 

98 

85 

Sheep  fescue 

183 

45.  6 

98.4 

76.9 

5 

91 

65 

Blue  grass 

100 

50.8 

98.4 

86.3 

17 

89 

55 

Finns  sylvestris 

307 

84.1 

98.9 

95.8 

0 

96 

62 

Spruce | 

155 

91.0 

99.1 

96.2 

22 

92 

63 

Larch.. 

109 

77.1 

88.0 

83.2 

0 

43 

27 

A table  of  the  averages  of  purity  and  germinative  ability  computed 
from  the  analyses  made  from  1876  to  1892  is  given,  and  a comparison 
of  the  above  table  with  the  averages  for  sixteen  years  shows  in  nearly 
every  case  an  increased  value  both  in  purity  and  in  germinative  ability. 

The  majority  of  the  tests  are  made  during  the  months  of  January, 
February,  and  March,  leaving  the  working  force  comparatively  free  for 
held  tests  and  other  investigations  during  the  summer  season. — w.  h.  e. 

Report  of  the  Vienna  Seed  Control  Station  for  1892,  T..  R. 
Weinzierl  (Abs.  in  WocJienschr.  Gent.  Ver  Riibenz.  Ind .,  31  (1893),  No. 
2 , pp.  16,  17). — There  were  conducted  at  the  station  during  the  past 
year  2,890  inspections  of  seed,  an  increase  of  360  over  the  previous  year; 
and  there  were  sealed  and  attested  8,030  bags  of  clover  seed,  an  increase 
of  2,430  over  the  previous  year.  There  has  been  a gradual  increase  in 
the  number  of  examinations  for  which  fees  are  charged,  showing  an 
increasing  appreciation  of  the  work  of  the  station.  Of  the  342  tests  of 
seeds  for  the  past  year  for  which  fees  were  charged,  212  were  of  sugar 
beets,  the  rest  of  turnips,  etc. 

The  normal,  or  standard,  for  sugar-beet  seed  established  by  the 
station  is  as  follows : (1)  The  sample  shall  not  contain  more  than  3 

per  cent  admixtures;  (2)  not  more  than  15  per  cent  moisture;  (3)  shall 
show  in  six  days  of  the  test  125  plants  for  each  100  seed  clusters;  (4) 
shall  show  in  twelve  days,  the  end  of  the  test,  not  less  than  150  well- 
germinated  plants  for  each  100  seed  clusters;  (5)  shall  show  not  less 
than  80  per  cent  germinated  seed  clusters;  (6)  each  kilogram  of  seed 
shall  yield  not  less  than  70,000  plants. 
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The  tabulated  results  of  the  investigations  of  the  past  year  are  as 
follows : 


Maximum. 

Minimum. 

Average. 

Per  cent,  nf  admixtures 

11.8 
21.0 
228.0 
146,  200.  0 
98.0 

0.6 
9.8 
12.0 
4,  740.  0 
6.0 

3.1 
13.9 
160.0 
90,  200.  0 
83.0 

Per  cent  of  moisture ...... ........... 

Number  of  grains  sprouting  per  100  seed  clusters 

Number  of  grains  sprouting  per  kilogram  of  seed  clusters 

Per  cent  of  seed  clusters  capable  of  sprouting 

From  the  above  table  it  will  be  seen  that  the  average  of  the  tests  was 
in  excess  of  the  normal  of  the  station,  the  per  cent  of  purity  only  being 
less  than  the  required  amount  by  0.1  per  cent.  The  importance  of  seed 
control  is  seen  in  the  increased  use  of  the  station  by  sugar  manufac- 
turers and  others  connected  with  the  sugar-beet  industry. — tv.  H.  E. 

Character  of  large  and  small  fat  globules  in  milk,  E.  Gutzeit 
(Milch Ztg.,  22  {1893),  Wo.  27,  pp.  439, 440). — In  this  preliminary  article  the 
author  reports  studies  made  in  Fleiselimann’s  laboratory  to  determine 
whether  the  large  and  small  fat  globules  of  milic  differ  from  one  another 
in  physical  and  chemical  properties.  The  upper  cream  layer  was 
removed  from  a large  quantity  of  milk  after  twelve  hours’  settiug,  and 
the  skim  milk  run  through  a separator.  The  cream  and  separator  skim 
milk  were  then  examined.  They  contained  23.5  and  0.12  per  cent  of  fat, 
respectively.  The  average  volume  of  the  fat  globules  of  the  cream  was 
14.1  p3,*  and  of  the  skim  milk  0.6  p3.  In  color,  specific  gravity,  melt- 
ing point,  index  of  refraction,  volatile  fatty  acids,  saponification 
equivalent,  iodine  number,  etc.,  these  large  and  small  fat  globules  were 
found  to  agree  within  the  limits  of  error.  The  milk  from  a single  cow 
at  one  milking  was  then  divided  into  three  portions.  The  average 
volume  of  the  fat  globules  increased  as  the  milking  progressed;  but  in 
melting  point  and  volatile  fatty  acids  the  fat  globules  in  three  portions 
were  identical. 

The  investigation,  therefore,  fails  to  recognize  any  chemical  or  phys- 
ical difference  between  the  large  and  small  fat  globules  of  cows’ milk. — 
E.  tv.  A. 

The  preservation  of  milk  samples  with  potassium  bichromate, 
ammonia,  ammonium  nitrate,  etc.,  J.  Neumann  {Milch  Ztg.,  22  {1893)y 
No.  28,  pp.  453-456). — The  author  believes  that  once  a week  is  often 
enough  to  test  milk  sold  at  creameries  on  its  fat  content.  If  the  herd  is  a 
large  one  and  the  samples  carefully  taken,  trials  made  by  him  indicate 
that  no  great  injustice  will  be  done  to  either  the  producer  or  the  cream- 
ery by  weekly  tests.  He  suggests  that  a composite  sample  be  made 
from  these  weekly  samples  and  tested  at  the  end  of  each  month,  using 
some  kind  of  preservative  in  the  milk. 

As  to  the  value  of  potassium  bichromate  as  a preservative,  ib-was 
found  that  it  did  not  affect  th£  results  by  either  the  Babcock,  lacto- 
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crite,  or  Gerber’s  acid  butyrometry  method.  Milk  to  which  potassium 
bichromate  was  added  remained  sweet  from  one  to  two  months,  and 
that  to  which  chromic  acid  was  added,  about  seventeen  days.  One- 
half  grain  of  potassium  bichromate  was  sufficient  for  2 pounds  of 
milk,  and  a grain  the  size  of  a pin  head  was  enough  for  100  c.  c.  of 
milk.  It  is  recommended  to  pulverize  the  bichromate  before  adding  it 
to  the  milk. 

If  the  chromic  acid  is  used  0.5  c.  c.  of  10  per  cent  solution  is  added 
to  100  c.  c.  of  milk. 

It  sometimes  happens  that  milk  which  has  commenced  to  sour  can  not 
be  preserved  from  further  souring  by  potassium  bichromate.  As 
trouble  of  this  kind  was  reported  by  a creamery,  the  author  tried 
ammonia.  In  one  case  1 c.  c.  of  27  per  cent  ammonia  was  added  to  350 
c.  c.  of  milk,  and  in  another  15  drops  of  ammonia  to  50  c.  c.  of  milk. 
By  keeping  this  milk  in  a cool  place  where  the  temperature  did  not 
rise  above  10°  O.  (50°  F.)  it  remained  sweet  for  over  a month. 

Carbonate  and  bicarbonate  of  ammonia  were  tried,  but  found  inferior 
to  ammonia. 

Ammonium  nitrate,  0.25  gram  in  50  c.  c.  of  milk,  gave  promising 
results,  but  its  value  as  a milk  preservative  was  not  as  thoroughly 
tested  as  the  other  substances.  The  cream  layer  mixed  readily  with 
the  milk  when  agitated. 

Two  trials  of  potassium  permanganate  solution  did  not  give  satis- 
factory results. 

As  the  use  of  potassium  bichromate  as  a milk  preservative  is  patented, 
it  is  considered  desirable  that  some  other  preservative  equally  as  good 
be  found  for  use  at  creameries. — e.  w.  a. 

Preservation  of  milk  samples  with  potassium  bichromate  and 
potassium  permanganate,  C.  Ronneberg  ( Milch  Ztg .,  22  (1893), 
No.  28,  p.  459). — Creamery  milk  was  preserved  with  potassium  bichro- 
mate from  June  13  to  June  30. 

Potassium  permanganate,  it  is  claimed,  will  prevent  the  curdling  of 
ndlk,  even  if  added  after  the  milk  has  begun  to  sour.  Samples  to 
which  1 gram  of  permanganate  per  250  to  500  c.  c.  of  milk  was  added 
had,  at  the  time  of  writing,  been  kept  eight  days,  and  showed  no  sign 
of  curdling.  The  use  of  permanganate,  which  was  suggested  by  Dr. 
Weibull,  a Swedish  chemist,  is  not  paten  ten. 

When  milk  is  paid  for  at  creameries  according  to  the  amount  of  fat 
furnished,  the  author  favors  the  testing  of  composite  samples  monthly 
and  considers  it  sufficiently  accurate.  He  uses  the  Babcock  test. — 
E.  w.  A. 

Potassium  permanganate  as  a milk  preservative,  Krueger 

(MolJc.  Ztg.,  7 (1893),  No.  27,  pp.  365 , 366,  377,  378).— Referring  to  the  use 
of  potassium  bichromate  for  preserving  milk  samples,  the  author  recom- 
mends that  it  be  added  to  the  milk  in  the  form  of  a solution  of  known 
strength  rather  than  in  crystalline  form,  on  account  of  the  ease  in 
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measuring.  When  the  milk  is  shaken  sufficiently  to  dissolve  the  crys- 
tals there  is  danger  of  partially  churning  the  fat,  and  when  in  the 
Soxhlet  test  too  much  bichromate  is  added,  the  ether-fat  layer  separates 
very  difficultly  or  not  at  all. 

When  potassium  bicarbonate  is  added  to  milk,  the  milk  is  colored 
yellow,  but  does  not  change  by  protracted  keeping,  except  that  a layer 
oi  fat  gradually  separates.  No  odor  is  emitted,  provided  the  milk  was 
not  sour  at  the  outset,  and  there  is  no  perceptible  increase  in  the  germ 
content  of  the  milk. 

When  potassium  permanganate  is  used,  however,  the  milk  is  colored 
dark  brown  at  first  and  gradually  becomes  lighter  colored  until  it  is 
yellow.  If  the  milk  is  allowed  to  stand  without  further  addition  of  per- 
manganate, fermentation  soon  takes  place,  and  the  casein  is  coagu- 
lated. The  length  of  time  the  permanganate  preserves  the  milk  de- 
pends upon  the  amount  added.  According  to  tests  by  the  author  more 
permanganate  should  be  added  as  soon  as  the  milk  becomes  light 
brown.  If  this  is  followed  up  milk  can  be  kept  for  some  time.  Sam- 
ples were  kept  in  this  way  for  nineteen  days  during  very  warm  weather. 
Tests  by  the  Soxhlet  and  Babcock  tests  gave  the  same  results  as  at  the 
outset,  showing  that  average  samples  could  be  taken. 

The  author  concludes  from  his  trials  that  potassium  permanganate  is 
inferior  to  bichromate  as  a milk  preservative  only  in  that  the  perman- 
ganate must  be  renewed  from  time  to  time,  as  the  color  of  the  milk 
fades.  Its  addition  to  milk  does  not  affect  the  accuracy  of  the  fat  de- 
termination by  simple  methods,  but  when  milk  is  preserved  with  it  for 
a long  time  the  separation  of  the  ether-fat  layer,  in  the  Soxhlet  aero- 
metric  test,  becomes  a very  difficult  matter.  In  this  respect  its  effect 
^ similar  to  bich  romate — e.  w.  a. 
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Boracic  acid  in  natural  products  ( Note  sur  Vacide  borique  dans  les  products  natureU ), 
E.  Deltour. — Rev.  Internat.  Falsi/.,  19  {1893),  No.  9,  pp.  157,  158. 

Determination  of  nitrogen  in  nitrates,  and  a new  simple  modification  for  th« 
determination  of  the  total  nitrogen  in  mixtures  of  nitrates  with  organic  and 
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{1893),  No.  54,  pp.  977-979. 
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V azote  nitrique  dans  les  engrais  nitrates),  J.  Kickx. — Rev.  Internat.  Falsi/.,  6 {1893), 
No.  11,  pp.  191 , 192. 

Volumetric  determination  of  phosphoric  acid  ( Ueber  die  volumetrische  Bestim- 
mung der  phosphate),  C.  Wavelet. — Schweiz.  Wochenschr.  Pharm.,  21,  pp.  173,  174; 
abs.  in  Chem.  Centbl.,  1893,  II,  No.  3,p.  145. 

Volumetric  determination  of  phosphoric  acid,  A.  F.  Holleman. — Rec.  trav. 
Chim.  Pays-Bas,  12,  pp.  1-11;  abs.  in  Chem.  Centbl.,  1893,  II,  No.  3,  p.  147. 

Determination  of  phosphoric  acid  in  soils,  A.  Carnot. — Bui,  Soc.  Chim.  Paris , 
9,  pp.  343-346;  abs.  in  Chem.  Centbl.,  1893,  II,  No.  3,p.  147. 

Estimation  of  iron  oxide  and  alumina  in  mineral  phosphates,  A.  Smetham. — 
Jour.  Soc.  Chem.  Ind.,  1893,  p.  112;  abs.  in  Ztschr.  angew.  Chem.,  1893,  No.  15,  pp.  466- 
468. 

The  direct  determination  of  potash  and  soda  by  the  “ditartrate”  method 

{Ueber  direkte  Bestimmung  von  Kali  und  Natron  mittels  der  Ditartrametode),  Chem.  Ztg., 
17,  {1893),  No.  2,  pp.  686,  687. 

The  furfurol  reactions  of  alkaloids  {Die  Fur/ur ol-Beactionen  der  Alkaloide),  N. 
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New  method  for  determining  the  fat  in  milk  {Nouvelle  methode  pour  doser  la 
graisse  du  lait),  L.  Liebermann  and  S.  Szekely. — Bev.  Internat.  Falsi/.,  6 {1893), 
No.  9,  p.  156. 

Method  of  butter  analysis  {Methode  generate  pour  V analyse  des  beurres),  R.  Brulle— 
Ind.  lait.,  18  {1893),  No.  26,  p.  204. 

Pennetier  method  for  determining  the  presence  of  margarin  in  butter,  A. 
Pizzi. — Staz.  Sper.  Agr.  Ital.,  23  {1892),  pp.  23-38;  abs.  in  Bev.  Internat.  Falsi/.,  6 
{1893),  No.  11,  p.  176. 

A modification  of  the  Reichert-Meissl  method  for  detecting  margarin  in 
butter  ( Une  modification  d la  methode  Beicliert-Meissl  pour  la  recherche  de  la  margarines 
dans  beurre). — Bev.  Internat.  Falsi/.,  6 {1893),  No.  9,  p.  157. 

On  the  increase  in  temperature  by  mixing  butter  and  margarin  with  sul- 
phuric acid,  E.  Hairs. — Jour.  Pharm.  et  Chim.,  27  {5),  pp.  582-584;  abs.  Chem.  Centbl. 
1893,  II,  No.  3,  p.  161. 
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Practical  methods  for  analyzing  grain  ( Methodes  pratiques  d? analyzes  ties  farines), 
Leandre. — Rev.  Internal.  Falsif.,  6 (1893),  No.  9,  pp.  153-156. 

The  Haenle  method  for  examination  of  honey  ( Die  Haenlefsche  methode  zur  Un- 
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Methods  of  analysis  of  wine,  honey,  fruit  sirups,  flour,  bread,  water,  pre- 
served meat,  spices,  coffee,  tea,  and  cocoa  ( Fortschritte  auf  dem  Gebiete  des  Weines 
und  der  Nahrungsmittel ),  E.  List. — Chem.  Ztg.,  17  (1893),  No.  53,  pp.  951-954. 

Action  of  a ferment  in  bananas  affecting  the  accurate  determination  of  sugar 
(Nochweis  fermentativer  Processe  bei  reipen  Bananen),  F.  Mireau. — Chem.  Ztg.,  17(1893) 
No.  55,  p.  1002  and  No.  56,  pp.  1021,  1022. 

A thermostat  for  temperatures  between  50°  and  300°  (Ein  Thermostat  f iir  Tem- 
peraturen  zwischen  50  und  300  Grad.),  A.  Mehlke. — Ztschr.  Jnstrumentenkunde,  13,  pp. 
197-200;  abs.  in  Chem.  Centbl.,  1893,  II,  No.  3,  pp.  129,  130,  fig.  1. 

A new  modification  of  the  Soxhlet  extractor  (Di  una  nuova  modificazione  all 
Apparechie  estrattore  di  Soxhlet),  L.  Carcano. — Staz.  Sper.  Agri.  Ital.,  24  (1893),  pp. 
234,  235  \ abs.  in  Cliem.  Centbl.,  1893,  II,  No.  3,  p.  129,  fig.  1. 

Studies  on  the  chemical  analysis  and  microscopic  examination  of  flour  (Etude 
sur  V analyse  et  Vexamen  microscopique  des  farines),  L.  Delaye. — Rev.  Internal.  Falsif, 
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Krugia,  a new  genus  of  Myrtaceae  (Krugia,  eine  neue  Myrtaceengattung),  I. 
Urban. — Ber.  deut.  Bot.  Ges.,  II  (1893),  No.  6,  pp.  375,  376. 
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348,  figs.  10. 

The  anatomy  of  the  Acanthaceous  genera,  Afromendoncia  and  Mendoncia 

( Ueber  die  Anaiomie  der  Acanthaceengattungen  Afromendoncia  und  Mendoncia),  E.  Gilg. 
— Ber.  deut.  Bot.  Ges.,  II  (1893),  No.  6,  pp.  351-363,  figs.  5. 
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and  G.  H.  Morris. — Ann.  Bot.,  7,  No.  26,  pp.  271-289. 

Occurrence  of  cyanic  acid  in  plants,  P.  Van  Romburgh. — Bee.  trav.  Chim.Pays- 
Bas,  12,  p.  50;  abs.  in  Chem.  Centbl.,  1893,. . II,  No.  2,  p.  93. 

The  influence  of  the  magnesium  light  on  the  development  of  plants  (Sopra 
Vazione  della  luce  de  magnesio  sullo  sviluppo  dei  vegetali),  G.  Tolomei. — Staz.  Sper.  Agr. 
Ital.,  24.  (1893),  No.  4,  pp.  377-386;  abs.  in  Chem.  Ztg.,  17  (1893),  No.  52,  Repert.  p.  180. 

Electroculture  of  plants  (part  II)  (Elektrisehe  Kulturversuche),  E.  Wollny. — 
Forsch.  Geb.  agr.  Pliys.,  16  (1893),  No.  3 and  4,  pp.  243-267. 

bacteriology  and  fermentation. 

The  probable  destruction  of  bacteria  in  polluted  river  water  by  infusoria,  D. 
H.  Attfield. — British  Med.  Jour.,  June,  1893  ; and  Chem.  News  68  (1893),  No.  1756, pp. 
So,  36. 
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with  moss  on  the  growth  of  the  pine  ( Unier  such  ungen  iiber  den  Einfiuss  der  mechan- 
ischen  Bodenbearbeitung  und  dev  Bedeckung  dcs  Bodens  mit  Moos  auf  das  Wach  stum  der 
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agr.  Phys.,  16  (1893),  No.  3 and  4,  pp.  232-237. 

Investigations  concerning  the  permeability  of  the  soil  to  air  ( Enter  suchungen 
iiber  die  Permeabilitat  des  Bodens  fur  Luft),  E.  Wollny. — Forch.  Geb.  agr.  Phys.,  16 
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Contributions  to  the  study  of  the  nitrogen  feeding  of  plants  (Contribution  i 
Vetude  de  l’ alimentation  azotee  d4s  vegetaux),  E.  Breal. — Ann.  Agron.,  19,  (1893),  No.  6, 
pp.  275-293. 

The  lupine  as  a plant  for  green  manuring  (Die  lupine  als  Grundungungspflanze ), 
r.  Kijhn. — Wiener  Landw.  Ztg.  43  (1893),  No.  46,  pp.  379,  380. 

History  of  potash  fertilizer  manufacture  in  Stassfurt  (Zur  Geschichte  der  Kali- 
diingerf abdication  in  Stassfurt),  A Frank. — Ztschr.  angew.  Chem.,  1893 , No.  11,  pp.  325, 
326. 

FIELD  CROPS. 

Cotton  culture  in  central  Asia  (Die  Page  der  Baumwolle-Cultur  in  Central-Asien), 
H.  Neumark. — Chem.  Ztg.,  17  (1893)',  No.  55,  pp.  1000, 1001,  and  No.  57,  pp.  1031,  1032. 

American  ginseng. — Kew  Miso.  Bui.  No.  76  and  77,  pp.  71-75. 

Hop  culture,  C.  Whitehead. — Jour.  fRoy.  Agr.  Soc.  England,  4 (1893),  No.  14, 
pp.  217-262. 

Polygonum  sachalinense  (La  Sacdline),  E.  Andre.— -Rev.  Hort.,65  (1893),  No.  14, 
pp.  326,  327;  No.  17,  p.  393. 

An  inquiry  as  to  the  richness  in  starch  of  different  varieties  of  potatoes 

(. Enquete  sur  la  richesse  en  fecule  des  diverses  varieties  de  pomme  de  terre),  A.  Peter- 
Mann  — Ann.  Sci.  Agron.,  1892,  I,  No.  2,  pp.  179-213. 

Experiments  with  varieties  of  potatoes  (Experiences  sur  quelques  vari6Ms  de 
pomme  de  terre),  M.  Zacharewicz. — Ann.  Agron.,  19  (1893),  No.  4,  pp.  190-196. 

The  prickley  comfrey  of  the  Caucasus  (La  consoude  regueuse  du  Caucase),  G. 
Lechartier.—  Ann.  Agron.,  19  (1893),  No.  6,  pp.  257-273. 

Sugar-beet  culture  on  farms  where  stock  is  not  kept  (Viehlose  Wirthschaft  mit 
Beziehung  auf  Zuckerindustrie),  A.  Proskowetz. — Oestrr.  ungar.  Ztschr.  Zuckerind.  und 
Landw,  1893,  No.  1,  pp.  1-14. 

The  loss  of  sugar  in  sugar  beets  during  storage  (Der  Zuckerverlust  bei  eingemie- 

\heten  Fabriksriiben  und  bei  Samenriiben),  H.  Briem. — Wochenschr.  Cent.  Yer.  Biibenz. 
Tnd.,  31  (1893),  No.  28,  pp.  440,  441. 

Results  of  a three-years’  experiment  in  growing  wheat  in  rotation  with 
clover  (Risultato  finale  delle  esperienze  triennali  di  coltivazione  del  frumento  collegate 
con  la  coltura  del  trifoglio  pratense  nelle  provincie  di  Forli  e Ravenna),  A.  Pasqualini 
and  A.  Sintoni. — Staz.  Sper.  Agr.  Ital.,  24  (1893),  No. 4,  pp.  338-356. 

Tagasaste,  a new  fodder  plant. — Kew  Misc.  Bui.  No.  78,  pp.  115-117. 

The  culture  of  wheat  (Die  Kultur  der  Wiesen),  F.  Konig. — Mitt.  deut.  landw.  Ges., 
1893-94,  No.  1,  pp.  1-7. 

Wormwood  (Artemisia  maritima)  as  a fodder  plant  in  India. — Kew  Misc.  Bui. 

No.  78,  pp.  126-128. 

Culture  of  catch  crops  in  autumn  (Sur  les  cultures  dtrobtes  d’automne),  P.  P.  De- 
h±rain. — Ann.  Agron.,  19  (1893),  No.  7,  pp.  305-338. 
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HORTICULTURE. 

The  forcing  of  lettuce  ( Culture  forcee  de  la  laitue),  Gt.  Alluard. — Rev.  Wort.,  65 
(1893),  No.  14,  pp.  331-333. 

Investigations  on  the  vineyards  of  Champagne  (Recherches  sur  les  vignobles  de  la 
Champagne),  A.  Muntz. — Bal.  Min.  Agr.  France,  12  (1893),  No.  2,pp.  170-209. 

Horticulture  in  Belgium. — New  Misc.  Bui.  No.  79,  pp.  162-167. 

FORESTRY. 

The  best  varieties  of  willows  (Empfehlenswerthe  Weidensorten). — Fuhling’s  landw. 
Ztg.,  42  (1893),  No.  15,  p.  509. 

The  fuel  value  of  different  woods  ( Heizwerthe  dev  einzelnen  Holzsorten). — Fuhling’s 
landw.  Ztg.,  42  (1893))  No.  15,  p.  512. 

SEEDS. 

The  relation  of  the  sprouting  seed  to  water  in  general  and  especially  to  soil 
moisture  ( Tiber  das  Verlialten  der  Iceimenden  Sarnen  zum  Wasser  in  allgemeinen  und 
speziell  zur  Bodenfeuchtigiieit),  S.  Bogdanoff. — Landw.  Vers.  Stat.,  42,  No.  3-5,  pp. 
311-366. 

Germination  tests  (Keimungsfahigtceit  und  Keimungsenergie). — Fiihling’s  landw. 
Ztg.,  42  (1893),  No.  15,  pp.  508,  509. 

Annual  Report  of  the  seed-control  station  of  the  National  Agricultural  Insti- 
tute of  France  for  1891-92  (Rapport  general  annuel  sur  les  travaux  de  la  station 
d’essais  de  semences  de  VInstitut  National  Agronomique  en  1891-1892),  Schribaux. — 
Bid.  Min.  Agr.  France,  12  (1893),  No.  3,  pp.  241-253. 

ENTOMOLOGY. 

Experiments  in  combating  Cochylis  ambiguella  on  the  vine  (Esperienze  intorno 
ai  mezzi  atti  a combattere  il  bruco  della  vite),  M.  Zecchini  and  E.  Silva. — Staz.  Sper. 
Agr.  Ital.,  24  (1893),  No.  4,  pp.  357-376. 


foods. 

Cotton-seed  meal  and  cotton-seed  cake  (Uber  Baumwollsaatmehl  und  Baumwoll 
samenkuchen),  Gebek. — Landw.  Vers.  Stat.,  42,  No.  3-5,  pp.  279-309. 

Leafy  twigs  as  a feed  stuff  (Zur  Linderung  der  Futternot),  M.  Neumeister. — Deut. 
landw.  Presse,  20  (1893),  No.  50,  pp.  537,  538. 

Bacteriological  and  chemical  studies  on  the  white  of  the  egg  (Bacteriologische 
und  chemische  Studien  uber  das  Hiihnereiweiss),  H.  Scholl. — Arch.  Hyg.,  17,  pp.  535-551. 

Vinegar,  A.  H.  Allen  and  C.  G.  Moor. — Chemist  and  Druggist;  abs.  in  Analyst,  18 
(1893),  July,  pp.  180-183. 

Investigations  on  the  adulteration  of  butter  (Recherches  de  la  falsification  du 
beurre),  A.  Houzeau. — Rev.  Internat.  Falsif.,  6 (1893),  No.  10,  pp.  171-173. 

The  sophistication  of  olive  oil  (Ricerche  sulla  sofisticazione  delV  olio  d’oliva),  V 
Oliveri.—  Staz.  Sper.  Agr.  Ital.,  24  (1893),  No.  4,  pp.  387-397. 

ANIMAL  PRODUCTION. 

The  breeding  of  cattle  and  the  characteristics  of  the  European  breeds  ( Mit - 

theilungen  aus  dem  Gebiete  der  Rindviehzucht),  Lehmert. — Fiihling’s  landw.  Ztg.,  42 
(1893),  No.  15,  pp.  495-503. 

Fattening  calves  (Die  Kalbermost),  H.  Heine. — Deut.  landw.  Presse t 20  (1893)t 
No.  35,  pp.  379,  380. 
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ANIMAL  PHYSIOLOGY  AND  DISEASES. 

The  albuminoid  conserving  power  of  fat  ( Die  eiweisser  spar  end  e Kraft  des  Fettes), 
VonNoorden  and  Kayser.— Du  Bois- Raymond's  Arch.  Anat.  und  Physiol.,  1893,  pp. 
371-373 ; abs.  in  Client.  Centbl.,  1893,  II,  No.  2,  pp.  97,  98. 

Formation  of  carbohydrates  in  the  animal  body  during  hunger  ( Neubildung  von 
Kolilenhydraten  im  liungernden  Organismus ),  N.  Zuntz  and  Vogelius. — Du  Bois-Bay- 
mond’s  Arch.  Anat.  und  Physiol.,  1893,  pp.  378-380 ; abs.  in  Chem.  Centbl.,  1893,  II,  No. 

2,  p.  100. 

Sickness  of  cattle  caused  by  feeding  fermented  beet  diffusion  residue,  and 
potato  pulp,  C.  Cornevin  (Bui.  de  Assoc.  Chim.,  No.  9 (1893),  p.  630;  abs.  in  Oesterr. 
ungar.  Ztsclir.  Zuckerind.  und  Landw.,  22,  (1893),  No.  2,  pp.  324,  325. 

dairying. 

The  separation  of  fat  in  sterilized  milk  ( Ueber  Fettausscheidung  aus  sterilisirter,. 
Milch),  Renk. — Arch.  Hyg.  17,  pp.  312-323. 

Influence  of  odors  on  the  quality  of  milk  (Influence  des  odeurs  sur  la  quality  du 
lait). — Bev.  Internal.  Falsif.,  6 (1893),  No.  11,  p.  199. 

Influence  of  food  on  the  quality  of  milk  (Beclierche  sur  Vinfluence  de  V alimentation 
sur  la  richesse  du  lait),  P.  Gay. — Ann.  Agron.,  19  (1893),  No.  10,  pp.  293-302. 

The  germ  content  of  the  market  milk  of  Dorp  at,  Russia,  and  bacteriological 
examinations  of  human  milk  ( Ueber  den  Keimgehalt  der  Dorpate  Marktmilch  nebst 
einigen  bakteriologischen  Untersuchungen  von  Frauenmilch),  H.  Knochenstiern.— Diss. 
Dorpat,  1893;  abs.  in  Chem.  Centbl.,  1893,11,  No.  1,  p.  62. 

Vegetable  rennet  ferment  (Pflanzliches  Labferment),  J.  R.  Green. — Bot.  Centbl., 
1893,  II,  No.  2,  p.  86. 

Contributions  to  the  investigation  of  the  ripening  of  cheese  (Beitrage  zur  Er- 
forschuntj  der  Kasereifung ),  F.  Baumann. — Landw.  Vers.  S tat.,  42,  No.  3-5,  pp.  181-214, 
plate  1. 

TECHNOLOGY. 

The  occurrence  of  copper  in  the  products  of  sugar  manufacture  ( Ueber  das 
Vorkommen  des  Kupfers  in  den  Producten  der  Zuckerfabrikation),  Donath. — Oesterr.  un- 
gar. Ztchr.  Zuckerind  und  Landw.,  1893,  2,  No.  2,  pp.  236-239. 

The  mesh  of  hops  (La  marc  de  houblon),  G.  De  Marneffe. — Ann.  Sci.  Agron.,  1892, 
I,  No.  2,  pp.  214,  215. 

Utilization  of  the  residuum  from  wine-making  ( Utilisation  des  marc  de  vendange ), 
Deherain. — Abs.  in  Chron.  Agr.  Cant.  Vaud,  1893,  No.  7.  p.  278. 

Residues  from  the  manufacture  of  volatile  oils  (Biickstande  der  Fabrikation  athe- 
richer  Ole),  P.  Uhlitzsch. — Landiv.  Vers.  Stat.,  42,  No.  3-5,  pp.  215-277,  plates  4. 

Gambler,  a tannin  plant  of  Borneo. — Kew  Misc.  Bui.  No.  78,  pp.  139-141. 

Wiecher’s  fiber-extracting  machine. — Kew  Misc.  Bui.  No.  78, p.  141-144. 

Manila  aloe  fiber. — Kew  Misc.  Bui.  No.  77,  pp.  78-80. 

AGRICULTURAL  ENGINEERING. 

An  experiment  in  subterranean  irrigation  and  a statement  of  the  theory  of 
a proposed  system  for  such  irrigation  (Irrigazione  sotterranea — Belazione  di  un 
esperirhento  eseguito  e teoria  del  sistema  proposto),  G.  Torricelli. — Staz.  Sper.  Agr. 
Ital.,  24  (1893),  No.  5,pp.  451-513. 

A universal  plow  (Die  Sack’schen  Pfliige), — Schweiz.  Landw.  Ztschr.,  21  (1893),  No. 
29,  pp.  467-469,  figs.  54. 

Dynamometer  tests  of  plows  (Bericht  uber  des  Probepfliigen),  Hensolt. — Landbote 
14  (1893),  No.  55,  pp.  553-555. 

A new  stacking  contrivance  (Fin  neuer  Tristenliauer). — Weiner  landw.  Ztg.  43y 
(1893),  No.  46,  p.  379. 
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Report  of  the  station  for  testing  farm  implements  at  Paris  ( Rapport  sur  les  ex- 
periences effectuees  a la  station  d'essais  de  machines),  Ringelmann. — Bui.  Min..  Agr. 
France,  12  {1893),  No.  2,  pp.  127-169. 


STATISTICS. 

Report  of  the  Darmstadt  Experiment  Station  for  1892  ( Bericht  iiber  die  Tha- 
tiglceit  de  landwirthschaftlichen  Versuchsstation  Darmstadt  fur  des  Jahr  1892),  P.  Wag- 
ner.— Ztschr.  landw.  Ver.  Hessen,  1893,  No.  25,  pp.  202,  203,  and  No.  26, pp.  210-212. 

Report  of  the  Konigsberg  Experiment  Station  {Ueber  die  Thatigkeit  der 
Konigsberger  landwirthschaftlichen  Versuchsstation),  G.  Klien. — Konigsberger  landw. 
und  forsiw.  Ztg.  1893,  No.  26,  pp.  175,  176. 

The  practical  school  of  arboriculture  of  Paris,  {Vicole  pratique  d’ arboriculture 
de  la  Ville  de  Paris),  S.  Mottet. — Eev.  Hort.,  65  {1893),  No.  14,  pp.  329-331. 


EXPERIMENT  STATION  NOTES. 


Alabama  Canebrake  Station. — H.  Benton  has  been  elected  assistant  director 
in  charge,  vice  B.  M.  Duggar.  J.  A.  Stuart  has  become  veterinarian  of  the  station. 

California  College. — The  Occident  of  September  1,  published  at  the  University 
of  California,  contains  an  illustrated  description  of  the  greenhouses  to  he  erected  at 
the  University  at  a cost"  of  $20,000.  The  new  greenhouses  will  have  an  extreme 
length  of  170  feet,  and  the  total  interior  area  will  he  upward  of  7,000  square  feet. 

Colorado  College  and  Station. — Alston  Ellis,  LL.  D.,  president  of  the  college, 
has  been  made  director  of  the  station;  W.  P.  Headden  has  become  chemist  of  the 
station,  vice  D.  O’Brine,  D.  Sc. ; D .W.  Working,  B.  S.,  secretary,  vice  F.  J.  Annis, 
M.  S. ; M.  J.  Huffington,  assistant  horticulturist ; J.  H.  McClelland,  superintend- 
ent of  Divide  Substation  at  Table  Rock,  vice  G.  F.  Breninger. 

Kentucky  Station. — A.  T.  Jordan  has  become  assistant  horticulturist  of  the 
station. 

Michigan  College  and  Station. — L.  G.  Gorton,  of  Detroit,  has  been  elected 
president  of  the  college  and  director  of  the  station,  vice  O.  Clute,  LL.  D.,  who  has 
accepted  a similar  position  in  Floridar  Clinton  D.  Smith,  formerly  director  of 
the  Minnesota  Station,  has  become  professor  of  agriculture  in  the  Michigan  College, 
vice  P.  M.  Harwood.  F.  B.  Mumford,  B.  S.,  has  been  made  assistant  professor  of 
agriculture. 

Nebraska  Station. — A.  M.  Troyer,  B.  S.,  has  been  elected  assistant  agricultur- 
ist. G.  B.  Frankforter,  Ph.  D.,  has  been  elected  chemist  of  the  station.  The  patho- 
biological  laboratory  has  been  removed  to  a building  recently  erected  on  the 
University  farm.  The  University  farm,  with  all  its  stock,  implements,  etc.,  has 
been  turned  over  to  the  station  for  experimental  purposes. 

New  York  Cornell  University. — Work  has  been  begun  on  a new  building  for  in- 
struction in  dairy  husbandry.  It  will  be  a stone  structure,  45  by  90  feet,  two  sto- 
ries high,  and  will  accommodate  sixty  students. 

North  Carolina  Station. — The  plan  inaugurated  by  the  station  in  furnishing 
plate  matter  to  the  various  papers  in  this  State  has  been  pursued  with  much  success 
for  several  months  past.  This  matter  embraces  special  reports  on  the  work  in  pro- 
gress at  the  station  and  completed,  as  well  as  timely  suggestions  to  farmers  in  their 
operations.  An  important  part  of  the  plan  is  in  the  publication  of  “Questions  and 
Replies”  of  general  interest.  These  questions  are  encouraged  and  cover  every 
branch  of  farming.  Three  columns  are  prepared  once  each  month,  and  the  news- 
papers of  the  State  gladly  avail  themselves  of  the  opportunity  of  printing  them. 

Tennessee  Station. — At  a meeting  of  the  board  of  trustees  of  the  University  of 
Tennessee,  Agricultural  and  Mechanical  College,  upon  the  recommendation  of  the 
board  of  control  of  the  Agricultural  Experiment  Station,  the  organization  of  this 
department  was  modified  as  follows  : 

The  name  of  the  executive  committee  of  the  trustees,  heretofore  called  the  board 
of  control,  was  exchanged  to  experiment  station  committee.  In  conjunction  with 
the  president  this  committe  will  direct  all  the  operations  of  the  station  and  the 
farm.  The  office  and  title  of  director  of  the  station  was  abolished  and  the  title  of 
assistant  director  was  changed  to  secretary.  The  president  of  the  university  is  the 
head  of  this  department,  as  of  other  departments  of  the  institution,  recommending 
appropriations,  approving  warrants,  and  fixing  the  work  of  each  person  on  the  staff, 
in  accordance  with  the  directions  of  the  experiment  station  committee.  The  sec  re- 
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tary  is  the  executive  officer  for  this  special  department  and  keeps  all  hooks,  attends 
to  the  correspondence,  and  performs  all  the  other  duties  hitherto  performed  hy  the  di- 
rector. The  experiment  station  committee,  heretofore  the  hoard  of  control,  is  as  fol- 
lows : M.  P.  Jarnagin,  chairman;  H.  G.  Kyle,  O,  P.  Temple,  J.  W.  Allison,  and  W. 
H.  Jackson. 

The  staff  of  the  station  is,  from  the  first  of  July,  1893,  as  follows  : C.  W.  Dab- 
ney,  Jr.,  Pn.  D.,  LL.  D.,  president;  C.  F.  Vanderford,  secretary  and  agricul- 
turist; F.  Lamson-Scribner,  B.  S.,  botanist;  S.  M.  Bain,  B.  A.,  assistant  botanist; 
R.  L.  Watts,  B.  Agr.,  horticulturist;  the  president  in  charge  of  the  chemical  divi- 
sion; J.  B.  McBryde,  C.  E.,  assistant  chemist;  C.  A.  Mooers,  B.  S.,  assistant  in  fer- 
tilizer work;  C.  E.  Chambliss,  B.  S.,  assistant  in  entomology;  T.  F.  Peck,  fore- 
man of  farm. 

Utah  Station. — W.  P.  Cutter,  B.  S.,  has  resigned  his  position  as  chemist  of  the 
station  to  become  librarian  of  the  United  States  Department  of  Agriculture. 

Vermont  Station. — J.  L.  Hills,  B.  S.,has  been  appointed  director  of  the  station, 
vice  W.  W.  Cooke,  M.  A.,  who  has  become  professor  of  agriculture  in  the  Colorado 
Agricultural  College  and  agriculturist  of  the  Colorado  Station. 

Washington  College  and  Station. — Elton  Fulmer  has  entered  upon  his  work  as 
professor  of  chemistry  and  chemist  of  the  station. 

West  Virginia. — The  article  on  pruning  published  in  Bulletin  No.  27,  and 
credited  in  Experiment  Station  Record,  vol.  iv,  p.  728,  to  C.  Becker,  should  have 
been  credited  to  F.  W.  Rane. 

Queensland. — Bulletin  No.  23  of  the  Department  of  Agriculture,  Brisbane,  is  an 
illustrated  manual  on  sericulture. 

Ontario. — The  annual  report  of  the  Farmers’  Institute  held  in  Ontario  during 
1892  includes  a considerable  number  of  select  addresses  on  a variety  of  practical 
topics. 

Great  Britain. — Major  Craigie,  of  the  board  of  agriculture,  is  making  a tour  in 
this  country  to  study  our  system  of  agricultural  education  and  investigation. 

The  following  is  a summary  of  the  agricultural  returns  of  Great  Britain  for  1893, 
as  compared  with  1891  and  1892 : 


Acreage  of  land  in  Great  Britain  devoted  to  different  crops. 


Year. 

Wheat. 

Barley. 

Oats. 

Potatoes. 

Hops. 

1891 

2,  307, 277 
2,  219,  838 
1,  897,  488 

2, 112,  798 

2, 899, 129 
2,  997,  545 

532,  794 

56, 142 

56,  259 

57,  576 

1892  

2, 036,  810 
2,  076.  097 

525,  361 

1893  

3, 171,  756 

527,  821 

Number  of  cattle,  sheep,  and  pigs  in  Great  Britain. 


Year. 

Cattle. 

Sheep  and  lambs. 

Pigs. 

Cows  and 
heifers  in 
milk  or  in 
calf. 

Two 

years  old 
and  above. 

Under  2 
years  old. 

Total. 

Sheep. 

Lambs. 

Total. 

1891  

1892  

1893  

2.  657, 054 
2,  650,  891 
2, 554, 624 

1,  504,  649 
1,  666,  706 
1,  580,  242 

2,  691,118 
2,  627, 186 
2,  565,  810 

6,  852,  821 
6,  944, 783 
6,  700,  676 

17,  786,  941 
17,  957,  049 
17,  039,  739 

10, 945,  617 
10,  777,  655 
10, 240,  595 

28,  732,  558 
28,  734.  704 
27,  280,  334 

2,  888,  773 
2, 137,  859 
2, 113,  530 

Hohenheim  Academy — The  Bent,  landiv.  Presse,  1893,  Nc.  45,  gives  the  number 
of  students  who  have  attended  the  agricultural  academy  of  Hohenheim  in  the  sev- 
enty-five years  of  its  existence  as  5,250.  Of  these  1,338  were  from  other  countries 
than  Germany. 

Pommritz  Station. — Dr.  P.  Bretschneider.  director  of  the  experiment  station  at 
Pommritz,  Saxony,  resigned  July  1.  His  place  has  been  filled  by  Dr.  G.  Loges, 
former  director  of  the  station  at  Posen.  Prussia. 
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Consular  Retorts. — Report  No.  152,  May,  1893,  contains  articles  on  sugar  beets 
in  Germany,  jute  and  other  fibers  in  Belgium,  Argentine  Republic,  and  the  Bahamas, 
and  banana  culture  in  Honduras;  No.  153,  June,  1893,  on  the  castor  bean  in  India; 
and  No.  154,  July,  1893,  on  flax  culture. 

The  tannoids. — A bibliography  of  the  tannoids,  from  the  standpoint  of  vegeta- 
ble physiology,  prepared  by  J.  Christian  Bay,  has  been  issued  as  advance  sheets  of 
the  fifth  annual  report  of  the  Missouri  Botanical  Garden. 

Water-content  oe  butter. — The  Prussian  minister  of  agriculture  has  requested 
the  agricultural  experiment  stations  to  make  extensive  studies  on  the  percentage  of 
water  in  butter  at  different  seasons  of  the  year,  with  a view  to  fixing  a maximum 
for  the  water-content  of  butter.  Dr.  Weigmann,  of  the  Kiel  station,  will  take  an 
active  part  in  the  investigation. 

Nahm  milk-tester. — The  fat  is  freed  by  heating  milk  in  a water  bath,  with  alco- 
holic potash  solution  and  amyl  alcohol.  The  heating  is  done  in  a bulb,  the  lower 
part  of  which  is  of  rubber  or  some  elastic  material,  and  the  upper  part  of  glass, 
terminating  above  in  a graduated  stem  and  a rubber  tube  with  mouthpiece.  After 
the  heating,  the  solution  is  sucked  up  into  the  graduated  tube  by  means  of  the  rub- 
ber tube,  the  rubber  bottom  of  the  bulb  making  this  practicable.  The  tube  is 
then  closed  with  a stop-cock,  and  the  fat  read  oft*.  The  method  is  covered  by  a Ger- 
man patent. 

Hop  culture. — In  an  article  contributed  to  the  Journal  of  the  Royal  Agricul- 
tural Society  of  England,  Mr.  Charles  Whitehead  gives  a history  of  hop  cultivation 
in  England,  notes  on  varieties  of  hops,  and  full  directions  for  growing  and  drying 
the  crop. 

Although  the  acreage  in  hops  in  England  was  in  1892  only  56,259  acres,  this  crop 
is  there  of  much  importance,  since  hops  usually  command  a high  price.  The  prices 
are  subject  to  great  fluctuation  ranging  from  about  12  cents  to  a dollar  per  pound, 
the  average  being  about  34  cents.  The  average  crop  is  reckoned  at  700  pounds  per 
acre,  and  the  average  cost  per  acre  is  about  $170. 

Of  the  229,895  acres  of  hops  in  the  world,  America  has  55,000  acres.  The  world’s 
annual  consumption  of  hops  is  estimated  at  156,600,000  pounds  for  1892. 

Sugarcane. — Bulletin  No.  8 of  the  Calumet  Plantation  in  Louisiana,  by  the  chem- 
ist, Huber  Edson,  gives  the  results  of  experiments  with  sugar  cane  grown  in  1890, 
1891,  and  1892.  Experiments  with  varieties  resulted  in  the  retention  for  future  experi- 
ments of  the  Tibbo  Merd,  Pupuha,  and  Uwala,  as  being  the  best  of  the  foreign 
varieties  tested. 

Experiments  on  the  relative  advantages  of  using  for  seed  the  canes  grown  from 
stubble  and  from  plant  cane  gave  contradictory  results. 

The  leading  topic  of  this  bulletin  is  the  improvement  of  sugar  cane.  The  results 
of  valuable  experiments  are  given  and  discussed  at  length.  From  the  crop  of  1891 
two  lots  of  cane  were  selected.  One  lot  consisted  of  the  best  canes,  especially  rich 
in  sucrose  and  of  high  purity ; the  other  comprised  only  those  canes  whose  sugar 
content  and  purity  were  especially  low.  These  two  lots  were  planted  and  the 
resulting  crop  showed  a difference  of  0.3  per  cent  sucrose  and  2.1  per  cent  purity  in 
favor  of  the  richer  seed  cane.  Similar  selections  made  the  next  season,  were  planted 
and  gave  an  excess  of  0.8  per  cent  sucrose  and  2.3  per  cent  purity  in  favor  of  the 
richer  seed  cane. 

Unselected  cane  from  the  plant  which  had  been  planted  with  rich  seed  cane  and 
from  the  plant  on  which  poor  seed  cane  had  been  used,  were  planted  for  comparison. 
The  crop  from  the  former  was  richer  in  sucrose  by  0.9  per  cent  and  higher  in  purity 
by  3.3  per  cent  than  the  crop  which  traced  back  to  the  poorer  ancestor. 

The  experiments  will  be  continued  and  will  be  so  extended  as  to  note  the  effect  of 
selection  not  only  on  the  first  crop  of  plant  cane,  but  also  on  succeeding  crops  of 
stubble  cane. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

JUNE  AND  JULY,  1893. 


Report  No.  5. — A Report  on  the  Leaf  Fibers  of  the  United  States. 

Studies  of  Parasitic  and  Predaceous  Insects  in  New  Zealand,  Australia,  and 
Adjacent  Islands. 

Division  of  Chemistry  : 

Farmers’  Bulletin  No.  12. — Nostrums  for  Increasing  the  Yield  of  Butter. 

Division  of  Entomology  : 

Bulletin  No.  30. — Reports  of  Observations  and  Experiments  in  the  Practical 
Work  of  the  Division. 

Division  of  Forestry  : 

Bulletin  No.  7. — Forest  Influences. 

Bulletin  No.  8. — Timber  Physics,  part  II.  Results  of  Investigations  on  Long- 
Leaf-Pine. 

Office  of  Experiment  Stations  : 

Experiment  Station  Record,  vol.  iv,  No.  8. 

Bulletin  No.  13. — Organization  Lists  of  the  Agricultural  Experiment  Stations 
and  Agricultural  Schools  and  Colleges  in  the  United  States. 

Bulletin  No.  14. — Proceedings  of  a Convention  of  the  National  League  for  Good 
Roads. 

Farmers’  Bulletin  No.  11. — The  Rape  Plant:  Its  History,  Culture,  and  Uses. 

Division  of  Statistics  : 

Report  No.  105  (new  series)  May,  1893. — Report  of  the  Statistician. 

Report  No.  106  (new  series)  June,  1893. — Report  of  the  Statistician. 

Division  of  Vegetable  Pathology: 

Journal  of  Mycology,  vol.  vii,  No.  3. 

Bulletin  No.  4. — Experiments  with  Fertilizers  for  the  Prevention  and  Cure  of 
Peach  Yellows 

Weather  Bureau  : 

Monthly  Weather  Review,  April,  1893. 

Monthly  Weather  Review,  May,  1893. 

Bulletin  No.  9. — Report  on  the  Forecasting  of  Thunderstorms  during  the  Sum- 
mer of  1892. 

Division  of  Botany  : 

Contributions  from  the  U.  S.  National  Herbarium,  vol.  i,  No.  7 — July  15,  1893. — 
Systematic  and- Alphabetical  Index  to  new  Species  of  North  American  Phan- 
erogams and  Pteridophytes  published  in  1892. 
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LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

JUNE  AND  JULY,  1893. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  43,  May,  1893. — Eye  Diseases  of  Domestic  Animals. 

Bulletin  No.  44,  May,  1893. — Tobacco  Plant. 

Bulletin  No.  45,  June,  1893. — Injurious  and  Beneficial  Insects. 

Bulletin  No.  46,  June,  1893. — Rye  vs.  Ensilage. 

Bulletin  No.  47,  July,  1893. — Fruits. 

Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  23,  March,  1893. — Cotton. 

Agricultural  Experiment  Station  of  the  University  of  California: 
Bulletin  No.  102,  June  22,  1893. — Analyses  of  Figs  and  Fig  Soils. 

Agricultural  Experiment  Station  of  the  University  of  Idaho: 

Bulletin  No.  3,  March,  1893. — The  Application  of  Chemistry  to  the  Agricultural 
Development  of  Idaho. 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  44,  May,  1893. — Dairy  Experiments. 

Iowa  Agricultural  Experiment  Station: 

Bulletin  No.  20,  February,  1893. — Steer  Feeding;  Sugar  Beets  in  Iowa,  1892; 
Machinery  and  Methods  of  Spraying;  Grass  and  Leaf  Hoppers;  Treatment 
of  Fungus  Diseases,  1892;  Treatment  of  Spot  Diseases  of  the  Cherry  and 
Currant  and  Potato  Blight;  Prevention  of  Corn  and  Oat  Smut;  Experi- 
ments with  Mallein;  Rainfall  Record. 

Louisiana  Agricultural  Experiment  Stations: 

Bulletin  No.  22. — Results  of  the  Year  1892. 

Special  Bulletin. — The  Orange  and  Other  Citrus  Fruits. 

Maryland  Agricultural  Experiment  Station: 

Bulletin  No.  20,  March,  1893. — The  Composition  and  Digestibility  of  the  Dif- 
ferent Parts  of  Corn  Fodder. 

Special  Bulletin  K,  June,  1893. — Composition  pf  Commercial  Fertilizers  Sold  in 
the  State. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  47,  May,  1893. — Meteorological  Summary,  January,  February, 
March,  and  April,  1892-93. 

Analyses  of  Commercial  Fertilizers,  May,  1893. 

Bulletin  No.  48,  June,  1893. — Meteorological  Summary,  May  and  June,  1892-J93. 
Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College  : 
Meteorological  Bulletin  No.  54,  June,  1893. 

Experiment  Station  of  Michigan  Agricultural  College  : 

Bulletin  No.  94,  April,  1893. — Birds  of  Michigan. 

Bulletin  No.  95,  April,  1893. — Potatoes. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota: 

Bulletin  No.  28,  March,  1893. — The  Classification  of  Insects  and  their  Relation 
to  Agriculture. 
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Mississippi  Agricultural  Experiment  Station: 

Bulletin  No.  25,  June,  1893. — Colic  in  Horses  and  Mules. 

New  Hampshire  Agricultural  Experiment  Station: 

Third  and  Fourth  Annual  Reports,  1890  and  1891. 

New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  93,  July  1,  1893. — Analyses  and  Study  of  Home-Mixed  Fertilizers 
and  Fertilizing  Materials. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  54  (new  series),  May,  1893. — Experiments  in  the  Manufacture  of 
Cheese. 

Bulletin  No.  55  (new  series),  May,  1893. — General  Principles  Relating  to  the 
Composition  and  Use  of  Fertilizers. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  52,  May,  1893. — Cost  of  Milk  Production;  Variation  in  Individual 
Cows. 

Bulletin  No.  53,  May,  1893. — (Edema  of  the  Tomato. 

North  Carolina  Agricultural  Experiment  Station  * 

Fifteenth  Annual  Report,  1892. 

Sixth  Annual  Report  of  the  Meteorological  Division,  1892. 

Bulletin  No.  89a,  March  18,  1893. — Fertilizer  Analyses. 

Bulletin  No.  90a,  April,  1893.  Results  of  Chemical  Analyses  of  Tobacco  Cured 
by  the  Leaf-cure  on  Wire  and  the  Stalk  Process. 

Bulletin  No.  90Z>,  April,  1893. — Chemical  Analyses  of  some  Native  North  Carolina 
Grasses,  Forage  Plants,  Grains,  Seeds,  and  By-products. 

Bulletin  No.  91,  April,  1893. — Some  Experiments  in  Wheat  Culture;  Thunder 
Storm  Observations  in  North  Carolina,  June  1 to  August  31, 1893. 

Bulletin  No  91a,  May,  1893. — Meteorological  Summary  for  North  Carolina  for 
April,  1893. 

Bulletin  No.  90c,  April  19,  1893. — Fertilizer  Analyses. 

Bulletin  No.  91&,  June  19,  1893. — Fertilizer  Analyses. 

Bulletin  No.  91c,  June  20,  1893. — Meteorological  Summary  for  North  Carolina, 
May,  1893 ; The  Oxford  Tornado  of  May  3,  1893. 

Oregon  Agricultural  Experiment  Station: 

Bulletin  No.  26,  May,  1893. — Drainage. 

The  Pennsylvania  State  College  Agricultural  Experiment  Station: 

Bulletin  No.  23,  April,  1898. — Forest  Fires ; Experience  with  Evergreens  in  Penn- 
sylvania. 

South  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  33,  February,  1893. — Some  Plants  Injurious  to  Stock. 

Bulletin  No.  34,  April,  1893. — The  Sugar  Beet. 

Bulletin  No.  35,  May,  1893. — Fungus  Diseases  and  Insect  Pests. 

Tennessee  Agricultural  Experiment  Station  : 

Third  Annual  Report,  1890. 

Fourth  Annual  Report,  1891. 

Fifth  Annual  Report,  1892. 

Texas  Agricultural  Experiment  Station: 

Bulletin  No.  26,  March,  1893. — Cost  of  Cotton  Production  and  Profit  per  Acre. 

Agricultural  Experiment  Station  of  Utah: 

Bulletin  No.  22,  May,  1893. — Grass  vs.  Non-Grass  Fed  Pigs;  Exercise  rs.  Non- 
Exercise  of  Pigs;  Value  of  Natural  Waters  for  Crop  Growth. 

Vermont  State  Agricultural  Experiment  Station: 

Bulletin  No.  31,  February,  1893. — Feeding  Tests  with  Sugar  Meal,  Cream  Gluten 
Meal,  and  Germ  Food. 

Bulletin  No.  33,  April,  1893. — Record  of  the  Station  Herd  foT  the  Year  1892. 
Bulletin  No.  34,  April,  1893. — Analyses  of  Fertilizers  Licensed  for  Sale  in  the 
State  during  1893. 
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Vermont  State  Agricultural  Experiment  Station— Continued. 

Bulletin  No.  35,  May,  1893. — Analyses  of  Fertilizers  Licensed  for  Sale  in  the 
State  of  Vermont  in  the  Year  1893. 

Washington  Agricultural  Experiment  Station:  Ii 

Bulletin  No.  6,  October,  1892. — Horticultural  Information. 

West  Virginia  Agricultural  Experiment  Station: 

Bulletin  No.  31,  April,  1893. — Catalogue  of  West  Virginia  Scolytidce  and  their 
Enemies. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 

Bulletin  No.  36,  July,  1893. — Directions  for  Using  the  Babcock  Milk  Test  and 
the  Lactometer. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  13,  July  1893. — The  Feeding  and  Management  of  Cattle. 

DOMINION  OF  CANADA. 

Ontario  Agricultural  College  Experiment  Station  : 

Bulletin  No.  89,  May,  1893. — Analysis  of  Fodder  Com. 

Bureau  of  Industries,  Toronto,  Ontario  : 

Bulletin  No.  45,  June,  1893.— Crops  and  Live  Stock  in  Ontario, 
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PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 


The  Office  of  Experiment  Stations  issues  three  classes  of  publications  for  general 
distribution : 

(1)  Experiment  Station ’ Record,  and  (2)  Bulletins,  and  Miscellaneous  Bulletins, 
■which  are  more  or  less  technical.  It  is  the  practice  to  send  to  persons  applying 
for  them  one  or  more  numbers,  from  which  they  may  judge  of  their  usefulness,  but 
not  to  place  any  names  upon  the  mailing  list  until  after  receipt  of  applications  on 
special  blanks  furnished  by  the  Office. 

(3)  Farmers’  Bulletins,  which  are  brief  and  popular  in  character,  and  are  sent  on 
application.  These  bulletins  are  issued  as  part  of  the  general  series  of  Farmers’ 
Bulletins  of  the  Department  of  Agriculture. 

The  following  publications  have  been  issued: 

Experiment  Station  Record,  vol.  i,  6 numbers;  vol.  ii,  12  numbers;  vol.  in,  12  num- 
bers and  index;  vol.  iv,  12  numbers,  including  index;  vol.  v,  Nos.  1 and  2.  Copies 
of  the  station  and  Department  publications  abstracted  in  the  Record  can,  in  many 
instances,  be  obtained  on  application. 

Bulletins. — No.  1,  Organization  and  History  of  the  Stations;  No.  2,  Digest  of 
Annual  Reports  of  the  Stations  for  1888,  in  two  parts;  No.  3,  Report  of  Meeting 
of  Horticulturists  at  Columbus,  Ohio,  June,  1889 ; No.  4,  List  of  Station  Horticul- 
turists and  Outline  of  their  Work;  No.  5,  Organization  Lists  of  Stations  and 
Colleges,  March,  1890 ; No.  6,  List  of- Station  Botanists  and  Outline  of  their  Work; 
No.  7,  Proceedings  of  the  Fifth  Annual  Convention  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations,  Washington,  D.  C.,  August,  1891, 
No.  8,  Lectures  on  Investigations  at  Rothamsted  Experimental  Station;  No.  9,  The 
Fermentations  of  Milk;  No.  10.  Meteorological  Work  for  Agricultural  Institutions; 
No.  11,  A Compilation  of  Analyses  of  American  Feeding  Stuffs;  No.  12,  Organization 
Lists  of  the  Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Col- 
leges in  the  United  States,  June,  1892 ; No.  13,  Organization  Lists  of  the  Agricultural 
Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United  States, 
April,  1893;  No.  14,  Proceedings  of  a Convention  of  the  National  League  for 
Good  Roads,  January,  1893;  No.  15,  Handbook  of  Experiment  Station  Work; 
No.  16,  Proceedings  of  the  Sixth  Annual  Convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  New  Orleans,  Louisiana. 
November,  1892;  No.  17,  Suggestions  for  the  Establishment  of  Food  Laboratories. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Associa-  . 
tion  of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of 
Washington  Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of 
Champaign  Convention  of  the  Association,  November,  1890. 

Farmers’  Bulletins. — No.  1,  The  What  and  Why  of  Agricultural  Experiment  Stations; 

*No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and 
their  Relation  to  Dairying;  No.  11,  The  Rape  Plant. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
of  Agriculture,  for  the  Office  of  Experiment  Stations,  Department  of  Agriculture , 
Washington,  D . C, 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama— Auburn:  College  Station,  W.  L. 

Broun,  t TJnioniown:  Canebrake  Station;  H. 
Benton.  * 

Arizona — Tucson .-  F.  A.  Gulley.  * 

Arkansas— Fayetteville : R.  L.  Bennett.  * 
California— Berkeley : E.W.  Hilgard.  * 
Colorado— Fort  Collins : Alston  Ellis.  * 
Connecticut — Neiu  Haven State  Station;  S.  W. 
Johnson;  * Storrs : Storrs  School  Station ; W.  0. 
Atwater.  * 

Delaware^— Nevj ark : A.  T.  Neale,  * 

Florida—  Lake  City  : O.  Clute.  * 

Georgia— Experiment : R.  J.  Redding.* 

Id auo-LM uscovj : C.  P.  Fox.* 

Illinois—  Ch  ampa  ign .-  G.  E.  Morrow,  t 
Indiana— Lafayette : C.  S.  Plumb.  * 

Iowa— Ames.-  James  Wilson.  * 

Kansas — Manhattan  : G.  T.  Fairchild.  § 
EIentucky — Lexington  : M.  A.  ScovelL  * 
Louisiana — Audubon  Park,  2£ew  Orleans  : Sugar 
Station.  Baton  Rouge  : State  Station.  Calhoun: 
North  Louisiana  Station.  W.  C.  Stubbs.  * 
Maine — Orono : W.  H.  Jordan.  * 
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Tliat  the  proper  care  and  use  of  manure  is  one  of  the  most  important 
factors  in  a rational  and  successful  farm  management  is  fully  appre- 
ciated in  those  countries  where  farming  is  most  nearly  reduced  to  a 
scientific  basis.  The  great  practical  importance  of  this  subject  has  so 
impressed  agricultural  investigators,  in  France  and  Germany  especially, 
that  they  have  made  the  production,  care,  and  uses  of  barnyard 
manure  the  subject  of  extensive  and  exhaustive  studies.  In  this  country 
comparatively  little  has  been  done,  but  the  investigations  at  that 
station  (Hew  York  Cornell)  which  has  given  most  attention  to  this  sub- 
ject have  clearly  brought  out  the  high  value  of  the  manure  annually 
produced  by  all  kinds  of  farm  live  stock,  the  influence  of  food  and 
other  factors  on  its  quality,  and  the  wastefulness  of  the  ordinary 
methods  of  managing  manure. 

The  Record  endeavors  to  give,  from  time  to  time,  the  latest  advances 
in  this  important  field  with  the  hope  of  stimulating  more  thorough 
and  comprehensive  inquiry  among  American  investigators,  and  through 
them  to  awaken  popular  interest  in  a phase  of  American  farm  manage- 
ment which  is  undoubtedly  much  neglected. 

In  order  that  the  foreign  work  might  be  presented  in  a concise  form 
and  by  an  expert  on  the  subject,  the  Office  engaged  A.  Hebert,  of  the 
agricultural  experiment  station  of  Grignon,  France,  to  prepare  the  article 
published  in  this  number  of  the  Record  (see  p.  142),  which  briefly  sum- 
marizes the  results  of  the  most  reliable  French  investigations  on  the 
production,  care,  value,  and  use  of  barnyard  manure.  Some  of  the 
most  thorough  of  these  investigations  have  been  carried  out  by  the 
author  during  a number  of  years  at  the  Grignon  station,  and  it  is 
believed  that  his  summary  of  this  work  can  not  fail  to  prove  instructive 
and  suggestive. 

The  vital  importance  of  this  subject  to  the  agricultural  community 
can  hardly  be  urged  too  strongly,  for  although  the  value  of  farm 
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manure  is  very  generally  admitted,  comparatively  little  attention  is 
given  to  improving  the  methods  of  its  care  and  use. 

It  is  not  difficult  to  discern  the  general  reason  upon  which  is  based 
the  high  esteem  of  barnyard  manure  by  those  who  have  most  carefully 
studied  it.  In  the  first  place,  as  Hebert  remarks,  it  may  be  considered 
a perfect  manure,  possessing  both  the  physical  and  chemical  proper- 
ties which  ameliorate  and  enrich  the  soil;  and,  in  the  second  place,  it 
is  well  adapted  to  all  conditions  of  climate,  soil,  and  crop.  It  must 
also  be  remembered  that  it  is  fertility  drawn  from  the  farm — a part  of 
the  farmers  capital — and  therefore  can  not  be  neglected  if  that  capital 
is  to  be  kept  intact,  unless  the  draft  is  compensated  from  other  sources. 
An  idea  of  the  actual  money  values  involved  may  be  gained  from  the 
estimate  by  Prof.  Roberts,  of  the  New  York  Cornell  Station,  based  on 
extensive  experiments.  According  to  this  the  total  value  of  the  ma- 
nure produced  on  a small  farm  carrying  4 horses,  20  cows,  50  sheep,  and 
10  pigs  during  seven  winter  months  amounts  to  about  $250.  Can  the 
farmer  afford  to  neglect  such  an  important  farm  resource? 

On  large  farms  in  Germany,  where  a careful  system  of  bookkeeping 
is  pursued,  it  has  been  found  that  stock-raising  is  not  profitable  unless 
the  manure  is  carefully  saved,  and  evidence  is  not  lacking  in  America 
to  show  that  raising  farm  live  stock  would  be  more  generally  profit- 
able if  the  manure  was  carefully  conserved  and  wisely  used. 

Manure  is  a valuable  source  of  nitrogen,  the  most  fugitive  and  costly 
element  of  plant  food  that  must  be  supplied  to  soils.  It  is  not  only 
rich  in  nitrogen  itself,  but  it  is  a powerful  promoter  of  nitrification  in 
the  soil.  Its  judicious  management  and  use  would  therefore  result  in 
a great  reduction  of  the  outlay  for  expensive  nitrogenous  fertilizers  so 
freely  purchased  and  used  at  the  present  time. 

There  are  not  lacking  those  who  advocate  the  use  of  green  manuring 
with  leguminous  plants  in  conjunction  with  mineral  fertilizers  as  a sub- 
stitute for  barnyard  manure;  but  no  less  an  authority  than  Julius  Kiihu, 
in  a recent  article,*  argues  with  great  force  that  the  turning  under  of 
leguminous  plants  as  green  manure  is  less  remunerative  than  feeding  the 
same  plants  to  stock  and  returning  the  manure  obtained  to  the  soil, 
and  it  is  a notable  fact  that  the  American  station  (Alabama)  which  has 
probably  given  the  greatest  attention  to  the  subject  of  green  manuring, 
has  reached  a similar  conclusion.  Whatever  conclusions  are  reached 
by  individual  investigators  on  this  point,  there  can  be  no  doubt  of  the 
fact  that  by  neglecting  to  save  and  use  barnyard  manure  the  farmer  is 
allowing  a constant  drain  upon  his  resources,  which  must  make  itself 
felt  in  time. 

A consideration  of  facts  such  as  these  fully  confirm  the  old  adage 
that  “the  true  foundation  of  successful  agriculture  is  the  manure  pile.” 
It  is  of  the  highest  importance  to  American  agriculture  that  this  should 
not  only  be  appreciated,  but  more  generally  acted  upon. 


*Zfcsohr.  Landw.  Cent.  Ver.  Sachsen,  1893,  Nos.  1,  3,  and  4 (E.  S.  R..  vol.  v,  p.  226). 
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Farm  manure  is  a mixed  fertilizer  at  once  vegetable  and  animal.  It 
is  produced  by  a special  fermentation  of  the  litter  of  stables,  under  the 
influence  of  the  feces  of  the  animals  under  which  it  is  placed.  The 
particular  conditions  under  which  this  fermentation  is  produced,  the 
composition  of  the  products  used  and  of  those  obtained  at  the  end  of 
the  reactions,  the  advantages  or  disadvantages  resulting  from  various 
methods  employed  in  practice  for  the  preparation  of  manure,  have  been 
in  recent  years  the  object  of  numerous  and  interesting  studies.  It  is 
the  result  of  this  work  which  we  wish  to  summarize  in  the  following 
pages : # 

I. — SUBSTANCES  WHICH  HIVE  MANURE  ITS  VALUE. 

Manure,  without  doubt,  was  the  first  fertilizer  employed  in  a general 
and  systematic  manner  by  the  tillers  of  the  soil.  Its  use  dates  back 
to  the  beginning  of  regularly  organized  cultivation  of  the  soil.  The 
constant  and  rational  use  of  this  fertilizer  is  evidence  of  the  effective- 
ness which  is  universally  conceded  to  it  and  of  the  beneficial  influence 
which  it  exercises  on  the  physical  and  chemical  properties  of  the  ma- 
jority of  soils.  Manure  is,  in  fact,  what  might  be  termed  a perfect 
fertilizer — it  is  at  the  same  time  organic  and  mineral;  it  contains  nitro- 
gen, phosphates,  potash,  and  lime;  its  organic  matter  decomposes 
readily;  its  physical  character  promotes  aeration  of  the  soil  rendering 
it  more  porous,  and  facilitating  the  respiration  of  the  roots  and  the 
nitrification  of  the  nitrogenous  materials  which  nourish  plants;  finally, 
manure  is  a fertilizer  which  repairs  the  losses  of  humus  substances  from 
the  soil.  It  has  long  been  maintained  that  these  substances  are  una- 
vailable to  plants  in  their  original  state,  and  that  time  must  be  allowed 
for  their  decomposition  and  transformation  into  soluble  products,  but 
exf>eriments  conducted  by  Petermann  at  the  Agronomic  Institute  of 
Gembloux,  Belgium,  have  shown  that  these  substances  just  as  they  * 
exist  in  the  soil  are  capable  of  being  dialyzed  through  membranes  and 
are  therefore  assimilable  by  plants,  at  least  by  certain  species  of  plants. 

In  extended  studies  of  the  composition  of  straw  the  author  discov- 
ered a very  carbonaceous  substance  which  Deherainf  has  named 

* Tlie  divisions  of  the  subject  in  this  paper,  as  well  as  a large  part  of  the  figures 
which  are  cited,  are  taken  from  P.  P.  Deherain’s  Ghimie  Agricole  and  from  the  files  of 
Annales  Agronomiques. 

t Recherches  sur  la  fabrication  du  fumicr  de  ferme. — Ann.  Agron.,  It  (1888),  p.  97. 
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decomposable  vasculose.  This  substance  appears  in  the  manure  in 
large  proportions  and,  as  is  explained  further  on,  one  benefit  derived 
from  the  application  of  manure  to  the  soil  is  the  restoration  of  this 
carbonaceous  principle  which  is  exhausted  by  growing  certain  plants. 
It  is  therefore  desirable  to  so  conduct  the  preparation  of  the  manure 
that  those  fermentations  are  promoted,  which  will  give,  even  at  the 
loss  of  a small  amount  of  nitrogen,  a fertilizer  containing  in  a free 
state  a large  quantity  of  black  substance  ( matiere  noire).  It  should  be 
mentioned,  however,  that  many  agriculturists  do  not  adopt  this  idea 
and  look  upon  manure  principally  as  a means  of  returning  to  the  soil 
the  nitrogenous  and  mineral  matters  removed  by  crops.  These  author- 
ities are,  therefore,  especially  concerned  to  prevent  the  loss  of  these 
substances  by  various  means  which  arrest  or  prevent  unusual  fermen- 
tation of  the  manure  and  as  a consequence  the  formation  of  black  sub- 
stance. 

Before  we  proceed  to  study  the  reactions  which  take  place  in  the 
interior  of  the  manure  heap,  we  should  investigate  the  composition  of 
the  materials  which  enter  into  its  constitution.  These  substances  are 
(1)  the  animal  excrement,  and  (2)  the  litter. 

II. — COMPOSITION  OF  ANIMAL  EXCREMENT. 

The  litter  of  stables  receives  the  liquid  and  solid  feces  of  the  ani- 
mals. These  products  have  been  studied  for  manj^  years  from  the 
agricultural  point  of  view,  i.  e .,  as  relates  to  the  fertilizing  materials 
which  they  contain.  We  will  review  briefly  the  work  published  on 
this  subject  in  recent  years. 

Andoynaud  and  Zacharewiez*  found  the  following  amounts  of  fertil- 
izing materials  in  the  feces  of  horses  and  cows : 


Fertilizing  constituents  in  the  feces  of  horses  and  cows. 


1,000  parts  of  feces  contain — 

Kind  of  manure. 

Nitrogen. 

Phosphoric 

acid. 

Potash. 

Horses: 

Urine 

Grams. 
15. 21 

Grams. 

traces. 

Grams. 

9. 24 

Solid  excrement 

5.  58 

3. 50 

1. 00 

Cows : 

Urine 

10.  50 

traces. 

13. 60 

Solid  excremen t. 

4.  35 

1. 20 

0.42 

The  amounts  discharged  per  animal  daily  were: 


Nitrogen. 

Phosphoric 

acid. 

Potash. 

TT  orsos 

Grams. 
155. 5 
212.0 

Grams. 

59.5 

32.4 

Grams. 

53.8 

133.7 

Cows 

* Contribution  a P etude  du  fumier  de  ferine. — Ann.  Agron.,  11  (1885),  pp.  129,  337. 
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Calculated  to  amounts  per  year  we  have  the  following  figures : 


Nitrogen. 

Phosphoric 

acid. 

Potash. 

Horses ... - - 

Kg. 

56.8 

Kq. 

'21.7 

Kg. 

19.6 

77.1 

11.8 

48.8 

Muntz  and  Girard,  in  a similar  experiment  on  a lot  of  5 sheep,*  ob- 
served an  average  of  2.05  kg.  of  feces  per  animal  daily  which  con- 
tained: Water  73.6  per  cent,  nitrogen  0.51  per  cent,  phosphoric  acid 
0.31  per  cent,  and  potash  0.87  per  cent.  Calculated  per  animal  per  year 
we  have:  Nitrogen  3.81  kg.,  phosphoric  acid  2.51  kg.,  and  potash  6.5 
kg.  Finally,  Boussingault,  in  his  Economic  Bur  ale , gives  for  the  aver- 
age of  4 kg.  of  mixed  excrement  discharged  per  pig  daily  the  following 
content  of  nitrogen  and  phosphoric  acid:  Nitrogen  14.8  grams,  phos- 
phoric acid  11.2;  calculated  per  year,  nitrogen  5.4  kg.,  and  phosphoric 
acid  4.08.  v 

In  the  following  table  we  calculate  from  these  figures  the  quantities 
of  fertilizing  materials  contained  in  the  solid  and  liquid  excreta  dis- 
charged per  head  yearly  by  the  principal  kinds  of  farm  animals: 

Fei'tilizing  constituents  in  the  feces  discharged  per  head  yearly  by  different  hinds  of  animals. 


Nitrogen. 

Phosphoric 

acid. 

Potash. 

Horses - 

Kg. 
56. 80 
77.40 
3. 81 
5.40 

Kg. 
21.70 
11.80 
2.  54 
4.  08 

Kg. 

19.  60 
48. 80 
6. 50 

Sheep 

Pigs 

Animal  excrement,  therefore,  furnishes  to  the  manure  a large  quan- 
tity of  useful  elements  and  contributes  much  to  its  value,  but  it  is  not 
restricted  to  this  role.  The  urine  retained  by  the  litter  supplies  the 
moisture  and  alkalinity  indispensable  to  fermentation,  while  in  the  solid 
excrement  are  added,  as  we  shall  see  below,  the  organisms  necessary 
to  the  partial  destruction  and  fermentation  of  the  litter. 

m. — COMPOSITION  OF  MATERIALS  USED  AS  LITTER. 

The  litter  placed  under  animals  in  folds  and  stables  is  designed  not 
only  to  furnish  a soft  and  healthy  bed  to  the  animals,  but  also  to  serve 
as  an  absorbent.  It  is  therefore  important  to  consider  the  relative 
absorbent  power  of  the  various  materials  employed  as  litter.  It  is  this 
which  is  shown  in  the  following  table  adapted  from  Deherain’s  Chimie 
Agricole . 

*See  also  on  this  subject  Ann.  Agron.,  12  (1886),  p.  429 ; and  Les  Engrais  of  Miinzt 
and  Girard. 
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Absorption  of  liquids  by  Utter. 


Kind  of  litter. 


W ater  re- 
tained by 
100  kg.  of 
material  af- 
ter 24  hours. 


Number  of 
kilos  of  ma- 
terial 

necessary  to 
replace  as 
litter  100  kg. 
of  wheat 
straw. 


Wheat  straw 

Barley  straw 

Oat  straw 

Partially  decomposed  oak  leaves 

Peat...'. 

Sawdust  of  poplar  wood . 

Spent  tan  bark 

Air-dried  vegetable  mold 


Kg. 

220 

285 

228 

162 

500-700 

485 

400-500 

50 


Kg. 


100 

77 

96 

186 

40 

50 


440 


These  figures  indicate  that,  as  regards  moisture,  peat  and  spent  tan 
bark  are  decidedly  the  best  absorbents.  The  absorbent  properties  of 
these  materials  extend  moreover  to  the  ammonium  salts  which  are  formed 
in  the  feces.  Miintz  and  Girard,  in  a recent  memoir,*  give  the  follow- 
ing amounts  of  ammonia  retained  per  kilogram  of  dry  substance  by 
various  materials  used  as  litters : 


Ammonia  absorbed  per  Icilogram  of  dry  matter  .in  different  lands  of  litter. 


Grams. 

Wheat  straw...... 1.70 

Pine  sawdust 0. 46 

Mossy  peat  from  Holland 8.  63 

Powdered  peat 11.03 

Siliceous  earth  ( Joinville  le-Pont ) : 0.  66 

Calcareous  earth 1.80 

Argillaceous  forest  soil 2.  24 

Garden  soil 5. 38 

Peaty  soil  6.  60 


We  see  from  these  figures  what  decided  advantage  would  result  from 
mixing  with  the  straw  of  the  litter  peaty  or  humus  earth  which  would 
perceptibly  reduce  the  loss  of  ammonia  produced  by  the  fermentation  of 
the  excrement.  This  practice  is  especially  commendable  if  we  judge  of 
the  efficiency  of  the  manure  from  the  point  of  view  of  its  content  of  nitro- 
genous and  mineral  matter.  For  those  agriculturists  who  maintain,  on 
the  contrary,  that  the  preparation  of  manure  should  be  conducted  with 
a view  to  obtaining  black  substance,  the  use  of  straw  is  absolutely  in- 
dispensable. 

For  a long  time  the  chemical  composition  of  straw  was  so  imperfectly 
understood  as  to  render  investigations  on  manure  difficult.  In  the  first 
half  of  this  century  the  celebrated  chemist  Payen  declared  straw  to  be 
composed  of  cellulose  and  a small  quantity  of  nitrogenous  matter  and 
ash.  Later,  the  presence  of  fatty  matter,  sugar,  dextrine,  peptic  sub- 
stances, and  bodies  analogous  to  starch  were  observed.  Fifteen  years 


*Les  pertes  de  Passote  dans  les  fumiers, — Ann.  Agron.,  19  (1893),  p.  5. 
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ago  Muntz,* * * §  by  means  of  elementary  analysis,  showed  the  presence  of 
a very  carbonaceous  body,  which  Deherain  f afterwards  demonstrated  to 
be  identical  with  the  vasculose  studied  by  Fremy.  Even  after  the  in- 
vestigations of  these  chemists  there  was  still  some  doubt  concerning  the 
substances  designated  as  “ starch  and  allied  substances.”  All  of  the 
authorities  who  have  studied  forage  plants  have  shown  that,  although 
a microscopic  examination  of  straw  revealed  little  or  no  starch,  consid- 
erable quantities  of  reduced  sugar  were  obtained  by  treating  straw 
with  dilute  sulphuric  acid.  The  author  has  shown  in  a recent  paper  J 
that  the  latter  is  formed  by  the  saccharification  of  a gum  analogous  to 
the  wood  gum  or  xylan,  studied  by  Wheeler,  Allen,  and  Tollens,§  which 
gives  by  hydrolysis  a reducing  sugar  known  as  xylose.  It  is  this  gum 
which  heretofore  has  appeared  in  the  tables  of  analyses  under  the  head 
of  starch  and  allied  substances.  In  the  same  article  a new  method  of 
analysis  of  straw  was  described  which  provided  for  the  determination 
of  all  of  its  constituents.  Keceutly,  G.  Bertrand  ||  isolated  from  straw 
another  substance  to  which  he  gave  the  name  lignin.** 

Below  is  given  the  percentage  composition  of  wheat  straw  and  oat 
straw  determined  by  the  method  of  analysis  referred  to  above : 

Composition  of  ivheat  straw  and  oat  straw. 


Wheat. 

Oats. 

Water  

Per  cent. 
10.40 
2.42 
1.18 

3.  37 
33.  60 
24. 00 
19.  71 
6.  34 

Per  cent. 
8. 05 
3.57 
2.  98 

5.  70 
27. 15 
14.  20 
27. 70 
9.  85 

Nitrogenous  matter 

Substances  soluble  in  ether  (fatty  substances  and  chlorophyll) 

Substances  soluble  in  water,  ashes  deducted  (reducing  and  non-reducing  prin- 
ciples— gums,  tannins)  

Cellulose 

V asculose  . ... 

Straw  gum  (calculated  as  xylose) 

101. 02 

99.  20 

It  is  shown  further  on  what  becomes  of  the  various  elements  during 
the  fermentation  of  the  manure. 


* Anuales  de  l’lnstitut  national  agronomique,  1878. 

t Recherclies  sur  la  fabrication  du  finnier  de  ferine. — Ann.  Agron.,  14  (1888),  p.97. 

t Compt.  Rend.,  110,  p.  969. 

§ Liebig’s  Ann.  Phys.  und  Chem.,  260,  p.  289;  Ueber  die  Xylose  oder  den  Hol- 
zncker — Ztschr.  Ver.  Riibenz.  Ind. 

||  Reclierclies  sur  la  composition  immediate  des  tissus  vegetaux. — Compt.  Rend, 
June  20,  1892. 

* * The  wood  sugar  gum  has  been  found  by  Bertrand  and  the  author  in  a large 
number  of  plants. 
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IT. — LOSS  OF  NITROGEN  IN  STABLES. 

In  a very  conrplete  memoir*  Muntz  and  Girard  have  shown  that  very 
considerable  losses  of  nitrogen  may  take  place  during  the  time  the 
litter  remains  under  the  feet  of  the  animals.  The  fermentation  which 
takes  place  is  almost  entirely  ammoniacal  and  it  is  probably  safe  to  say 
that  the  loss  observed  is  almost  exclusively  that  of  ammonia.  The  fact 
is  further  substantiated  by  the  pungent  odor  of  ammonia  which  is 
observed  in  stables.  These  investigators  observed  in  the  sheepfolds 
of  Joinville-le-Pont  8.6  mg.  of  ammonia  per  cubic  meter  of  air,  about 
400  times  as  much  as  in  normal  air. 

Without  entering  into  the  details  of  the  experiments  carried  out  by 
Miintz  and  Girard,  which  are  of  little  interest  in  this  connection,  it 
may  be  stated  that  these  two  scientists  have  observed  a variable  but 
very  considerable  loss  of  nitrogen  in  stables  in  th  case  of  different 
kinds  of  animals — sheep,  cows,  and  horses.  These  losses  varied  from 
29  to  50  per  cent  of  the  • total  nitrogen  in  the  food  consumed.  To  re- 
duce these  losses,  they  advise  the  addition  to  the  litter  of  a certain 
proportion  of  peat  or  of  humus  earth  which,  as  shown  above,  have  a 
very  high  absorptive  power  for  ammonia.  Their  experiments  demon- 
strated the  slight  efficiency  of  the  chemical  agents  (sulphate  of  iron, 
plaster,  kainit,  superphosphate,  and  carbonate  of  lime)  commonly  recom- 
mended for  fixing  ammonia.  Joulie,  among  others,!  has  made  similar 
observations  regarding  manure. 

V. — FERMENTATIONS  OF  MANURE. 

The  litter,  when  taken  from  under  the  animals,  is  thrown  upon  the 
manure  heap  to  remain  until  carried  to  the  fields.  During  this  time  it 
undergoes  important  transformations  under  the  influence  of  certain 
organized  ferments.  If  a properly  constructed  manure  heap  be  exam- 
ined there  will  be  found  at  about  a meter  above  the  soil  numerous  sta- 
lactites of  black  substance  evidently  derived  from  manure  leachings, 
and  showing  that  this  part  of  the  manure  is  saturated  with  liquid. 
This  liquid  consists  not  only  of  the  urine  of  the  animals  with  which 
the  straw  is  impregnated,  but  also  of  rainwater  if  the  manure  has  not 
been  covered,  and  of  the  sprinklings  with  manure  leachings  which  are 
frequently  made.  Above  this  point,  if  the  air  in  the  interior  of  the 
manure  be  examined,  it  will  be  found  to  be  composed,  for  the  larger  part, 
of  nitrogen  and  carbonic  acid,  the  latter  in  proportion  to  the  oxygen 
which  has  disappeared.  In  many  cases  marsh  gas  appears  in  consid- 
erable amounts.f  At  about  1.7  meters  above  the  soil,  it  will  be  found 
that  the  proportion  of  nitrogen  is  very  slight  and  sometimes  nil,  while 


*Ann.  Agron.,  19  (1893),  p.  5 (E.  S.  R.,  vol.  iv,  p.  686.) 
t Ann.  Agron.,  10  (1884),  p.  289. 

JReiset  first  observed  the  evolution  of  marsb  gas  in  manure  in  1856.  This  gas  is 
produced  by  the  decomposition  of  tbe  cellulose  of  tbe litter:  C6  Hi206=3C02+3CH* 
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the  quantities  of  marsh  gas  and  carbonic  acid  are  increased.  The  follow- 
ing table  gives  results  of  analyses  by  Deherain  # of  the  gas  taken  from 
these  different  parts  of  the  manure  heap. 


Percentage  composition  of  the  gas  of  manure. 


Upper 

part. 

Central 

part. 

Lower 

part. 

Carbonic  acid. - ... 

Per  cent. 
21.6 
0.0 
78.4 
0.0 

Per  cent. 
31.0 
0.0 

35.5 

33.5 

Per  cent. 
37.1 
0. 0 
4.9 
58.0 

Oitvjren - 

Nitrogen  

Marsh  gas  (CH4) - - 

In  taking  samples  of  the  gas,  an  iron  rod  about  1 meter  long  was  forced 
into  the  manure  heap  at  the  desired  height.  This  was  withdrawn  and 
replaced  by  a glass  tube  which  was  allowed  to  remain  a certain  time  in 
order  to  give  the  interior  atmospfliere  time  to  become  uniform.  This 
tube  was  connected  by  means  of  rubber  tubing  with  an  aspirator  or  mer- 
cury pump,  by  means  of  which  the  gas  was  drawn  off  for  analysis. 

In  the  upper  part  of  the  manure  heap,  where  the  air  has  access,  aerobic 
fermentation  goes  on.  This  is  a kind  of  combustion  due  to  the  organ- 
i isms  of  manure,  which  is  sufficiently  active  to  elevate  the  temperature 
j of  this  region  to  50°  or  60°  and  sometimes  to  70°  0.  It  is  well 
known  to  agriculturists  that  in  order  to  revive  fermentation  in  manure 
| it  is  only  • necessary  to  sprinkle  with  manure  leachings.  This  liquid 
j percolates  through  the  mass  and  dissolves  the  larger  part  of  the  gas 
which  is  found  there.  It  also  produces  in  the  interior  a diminished 
pressure  which  draws  in  the  outside  air.  In  the  presence  of  this 
excess  of  oxygen,  combustion  sets  in  with  increased  activity  and  gives 
rise  to  an  elevation  of  temperature  such  as  we  have  called  attention 
to  above. 

On  the  contrary,  in  the  middle  and  lower  parts  of  the  manure  it  is 
found  that  anaerobic  fermentation  goes  on,  oxygen  being  entirely 
absent  here.  The  temperature  is  very  slightly  elevated,  the  thermome- 
ter registering  only  25°  to  35°  0. 

Gayon,  of  Bordeaux,  observed  in  an  ingenious  manner  the  difference 
in  the  amount  of  heat  produced  by  aerobic  and  anaerobic  fermentation 
of  manure.  He  marie  two  boxes  of  the  same  dimensions,  in  which  he 
placed  the  same  quantity  of  manure.  The  first  box  was  of  open  work 
so  that  the  air  had  free  access,  the  second  was  hermetically  sealed. 
When  a thermometer  was  introduced  into  the  latter  box,  it  showed  a 
temperature  of  only  25°  0.,  while  in  the  aerated  box  it  registered  55° 
to  60°  C.  It  was,  therefore,  the  supply  of  air  which  determined  the 
evolution  of  heat. 

What  is  the  origin  of  the  ferments  which  induce  fermentation  of 
manure,  the  transformation  of  the  cellulose  into  marsh  gas  and  carbonic 

* Rech.erch.es  sur  les  fermentations  du  fumier  de  ferme:  Ann.  Agron.,  10  (1884), 
p.  385. 
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acid?  If  the  excrement  of  herbivorous  animals,  freshly  discharged,  be  : 
examined  under  the  microscope  before  it  has  had  time  to  become  con- 
taminated by  the  dust  of  the  atmosphere,  there  will  be  found  small 
clustered  refracting  bacteria  which  move  with  great  activity.  If  small 
fragments  of  this  material  be  placed  in  a Pasteur  matrass  containing 
a small  amount  of  straw  moistened  with  alkaline  solution,  all  of  which 
has  been  previously  sterilized  in  an  oven  at  120°,  there  will  be  observed 
at  the  end  of  a few  days  a very  slow  evolution  of  gas  which,  when  col- 
lected over  mercury  and  analyzed  is  found  to  be  a mixture  of  carbonic 
acid,  nitrogen,  and  marsh  gas.  To  succeed  with  this  experiment  it  is 
necessary  to  place  the  matrass  in  a sterilizing  oven  maintained  at  a ] 
constant  temperature  of  55°  0.,  which,  as  Scklosing  has  observed,*  is 
the  most  favorable  temperature  for  the  development  of  the  ferments  *of 
manure.  It  appears  evident,  therefore,  that  the  microbes  which  induce 
marsh  gas  fermentation  in  manure  are  derived  from  the  intestines  of 
the  animals.  They  find  in  the  manure  a culture  bed  all  ready  for  them, 
raised  to  the  proper  temperature  by  the  oxidation  going  on  in  the 
upper  part  of  the  heap,  and  sufficiently  alkaline  to  promote  the  multi- 
plication of  the  bacteria.  There  is,  moreover,  another  means  of  prov- 
ing that  these  organisms  are  derived  from  the  stomach  of  the  herbivora. 

If  the  contents  of  the  intestines  of  an  animal  recently  slaughtered  be 
examined  under  the  microscope,  ferments  presenting  the  same  charac- 
ters as  those  of  manure  will  be  found,  and  if  the  gas  contained  in  the 
intestines  of  the  same  animal  be  carefully  removed  after  death  and  sub- 
mitted to  chemical  analysis,  it  will  be  found  to  be  composed  of  marsh 
gas  and  carbonic  acid,  as  in  the  case  of  manure.  It  appears,  there- 
fore, that  the  elements  set  free  in  the  manure  (straw  and  excrement) 
are  a result  of  the  prolongation  of  the  digestive  functions — a con- 
tinued digestion,  to  use  the  phrase  of  Deherain. 

YI. — THE  REACTIONS  WHICH  TAKE  PLACE  IN  MANURE. 

Litter  placed  in  the  upper  part  of  the  manure  heap  undergoes,  as  we 
have  seen,  more  or  less  complete  oxidation.  The  aerobic  fermentation 
which  goes  on  in  this  region  attacks  the  more  easily  reducible  sub- 
stances of  the  straw — reducing  sugars,  dextrine,  tannin,  vegetable  acids, 
fatty  substances,  and  straw  gum — which  are  transformed  in  whole  or  in 
part  into  the  products  of  combustion — water  and  carbonic  acid.  After- 
wards when  this  layer  of  manure  is  covered  by  other  litter,  anaerobic 
fermentation  goes  on  under  the  influence  of  bacteria  derived  from  the 
digestive  tract,  and  the  remaining  substances  are  attacked.  This  con- 
tinued digestion  results,  as  we  have  said,  in  the  more  or  less  complete 
transformation  of  the  cellulose  of  the  straw  into  marsh  gas  and  car- 
bonic acid. 

As  regards  the  vasculose,  it  is  partially  destroyed  and  strongly  mod- 

* Ann.  Agron.,  18  (1892),  pp.  5-18.  (E.  S.  R.,  vol.  n,  p,  737. 
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ified  by  all  of  the  reactions  which  the  litter  has  undergone,  but  a large 
part  of  it  still  remains,  which  is  dissolved  in  the  alkaline  liquid  of  the 
manure  leachings. 

All  of  these  conclusions  have  beeu  verified  by  investigations*  at  the 
agricultural  school  at  Grignon,  comprising  a number  of  synthetical 
experiments  on  the  formation  of  manure.  In  these  experiments  a known 
weight  of  straw  of  definite  composition  was  placed  in  a flask,  and  an 
alkaline  solution  of  known  strength  added.  This  was  inoculated  with 
a few  cubic  centimeters  of  manure  leachings,  and  the  flask  was  then 
allowed  to  remain  in  an  oven  at  a constant  temperature  of  55°  C.  After 
a certain  time  the  experiment  was  stopped,  and  the  straw  and  the 
liquid  analyzed  to  observe  the  changes  due  to  fermentation.  The 
results  obtained  in  one  of  these  experiments  which  lasted  three  months 
are  given  below. 

Absolute  quantities  of  substances  contained  in  the  straw  at  the  beginning  and  end  of  the 

experiment. 


Aerobic  fermentations : 

Ammoniacal  nitrogen  . . . 

Organic  nitrogen 

Total  nitrogen 

Fat  and  chlorophyll 

[Reducing  sugars 

Dextrine 

Gums,  tannin,  acids,  etc  . 

Cellulose 

Vasculose 

Straw  gum 

Ash 

Anaerobic  fermentations : 
Ammoniacal  nitrogen . . . 

Organic  nitrogen 

Total  nitrogen 

Fat  and  chlorophyll 

Reducing  sugars 

Dextrine 

Gums,  tannin,  acids,  etc. 

Cellulose 

Vasculose 

Straw  gum 

Ash 


Substances  introduced.  Substances  obtained. 


i In  the 

In  the  alkaline 
straw,  liquid 
added. 


Per  ct.  : Per  ct.  Per  ct. 
' 2.64  2.64 


Total. 


0.  89 


0. 46 
1. 21 
0.  02 
0. 30 
14. 12 
14. 01 
10.  00 
3.  57 


0.  39 


0. 46 
1.21 
0.  02 
0.  30 
14. 12 
14.01 
10.  00 
3.  57 


2.75  j 
2.64  I 


0.  39 
3.  03 

0.  46 

1.  21 
0.  02 
0.  30 

14. 12 
14.  01 
10.  00 
6.  32 

2.  64 
0.  39 
3.03 
0.  46 
1.21 
0.  02 
0.30 
14. 12 
14.01 
10.  00 
6.  32 


In  the  In  the 
straw.  I liquid. 


Total. 


Per  ct. 


0.24 


0.  30 


0.  26 
6.18 
9.  07 
4.  67 
2. 40 


0.  25 


0.  29 


Per  ct. 
0.40 
0.96  ! 


0. 15 
5.  98 
7.53  i 
3.97  1 
1.96  | 


2.  68 


4.  00 


1.  40 
1.23 


1.38 


Per  ct. 
0.  40 
1.20 
1.60 
0.  30 


0.  26 
6. 18 
11.  75 
4.  67 

6.40 

1.40 
1.48 
2.  88 
0.  29 


Differ- 

ence. 


0. 15 
5.98 
8. 91 
3.  97 
5.  56 


Per  ct. 
—2.  24 
+0. 81 
— 1. 43 
— 0. 16 
—1.21 
— 0.  02 
— 0.  04 
—7. 94 
—2. 26 
—5. 33 
+0. 08 

— 1. 24 
+1.09 
— 0. 15 
— 0. 17 
— 1. 21 
— 0.  02 
— 0. 15 
—8.14 
—5. 10 
—6. 03 
— 0.  76 


On  examining  the  table  we  observe,  first,  that  the  straw  has  lost 
about  one  half  of  its  weigh  t.  This  loss  is  borne  principally  by  the  three 
most  abundant  elements — cellulose,  vasculose,  and  straw  gum.  It  is 
especially  large  for  the  first  of  these  substances,  of  which  7 to  8 grams 
disappeared.  The  enormous  loss  of  cellulose,  which  reaches  more  than 
50  per  cent,  is  not  at  all  surprising  Avhen  it  is  understood  that  the  dis- 
integration of  the  straw — a condition  necessary  to  the  formation  of 
manure — is  due  to  the  dissociation  of  the  cellulose  under  the  influ- 
ence of  marsh  gas  ferments.  These  organisms  appear,  moreover,  to 

*Compt.  Rend.,  115,  p.  1321 ; Ann.  Agron.,  18  (1892),  p.  536. 
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work  as  well  in  case  of  fermentations  in  the  presence  of  air  as  in  other 
cases,  and  it  is  almost  impossible  to  determine  from  our  investigations 
the  conditions  best  suited  to  bring  about  the  destruction  of  the  cellulose. 

As  to  the  vasculose,  the  losses  are  very  variable.  A part  is  dissolved 
in  the  alkaline  liquid,  and  a partis  probably  oxidized  by  the  fermenta- 
tion and  disappears  as  carbonic  acid  and  water.  Still  it  is  true  that 
the  loss  of  vasculose  is  less  than  that  of  cellulose,  and  generally  does 
not  exceed  30  or  35  per  cent  of  the  vasculose  originally  contained  in 
the  straw.  The  same  fact  was  also  observed  in  manure  kept  in  piles, 
in  which  the  proportion  of  vasculose  was  found  to  be  quite  large,  both 
in  the  fermented  straw  and  in  the  leachings.  This  substance  is  highlj 
charged  with  carbon,  and  serves  to  repair  the  losses  from  cultivated 
soils  of  carbonaceous  organic  substances  and  to  furnish  the  humus  so 
necessary  to  certain  species  of  plants. 

The  loss  of  straw  gum,  while  less  than  that  of  cellulose,  is  still  con- 
siderable. 

As  to  the  other  materials  contained  in  small  proportions  in  the 
straw — fat  and  chlorophyll,  gums,  tannin,  vegetable  acids,  and  reduc- 
ing and  non-reducing  principles — the  last  two,  which  ferment  very 
rapidly,  disappear  completely $ the  others  sustain  losses,  which  vary 
with  the  conditions  of  the  experiment. 

The  fixed  mineral  substances  naturally  do  not  vary  during  the  prepa- 
ration of  manure.  The  differences  which  we  have  found  in  the  ash  are 
due  to  errors  in  sampling,  or  possibly  of  analysis. 

It  remains  now  to  examine  a point  which  has  been  much  discussed, 
namely,  the  transformations  and  the  loss  of  nitrogen  during  the  fermen- 
tation of  manure. 

VII. — ORIGIN  OF  THE  NITROGENOUS  SUBSTANCES  OF  MANURE. 

The  nitrogenous  substances  of  manure  constitute  one  of  its  most  im- 
portant elements  of  fertility.  Straw  contains  about  0.5  per  cent  of  ni 
trogen  (3  to  3.5  per  cent  of  nitrogenous  matter).  This  nitrogenous 
matter  partially  set  free  during  the  disintegration  of  the  straw  under 
the  influence  of  the  ferments  of  manure  is  dissolved  in  the  leachings 
along  with  the  vasculose  in  which  it  is  imbedded. 

A very  considerable  amount  of  nitrogen  is  furnished  to  the  manure 
by  the  solid  and  liquid  excrement  of  the  animals.  In  these  materials 
the  nitrogenous  matter  is  found  largely  in  the  state  of  urea  or  carbon- 
ate of  ammonia.  In  a very  short  time  the  urea  subjected  to  the  action 
of  the  air  and  of  the  ferment  discovered  by  Yan  Tieghem,*  is  trans- 
formed by  hydration  into  carbonate  of  ammonia,  as  follows: 

(M2)2  CO-h2H3O  = (NH4)20O3. 

The  carbonate  of  ammonia,  with  the  salts  of  potash  o^  the  excrement, 
serves  to  furnish  to  the  manure  an  alkaline  medium  in  which  the  marsh 


Compt.  Rend.,  58,  p.  210. 
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gas  ferment  is  able  to  develop  normally  and  exercise  its  function  under 
favorable  conditions. 

As  to  the  transformation  which  the  organic  matter  undergoes  during 
the  preparation  of  the  manure,  the  observations  of  the  authorities  which 
we  have  cited  are  not  in  complete  accord.  Deherain  and  Joulie  have 
observed  a partial  transformation  of  the  ammonia  obtained  by  the  fer- 
mentation of  the  urea  into  nitrogenous  organic  compounds,  a trans- 
formation produced  by  the  vital  activity  of  ferments-  Schlosing,  on 
the  other  hand,  has  observed  the  opposite  phenomena — the  increase  of 
the  ammonia  at  the  expense  of  the  albuminoids.  At  the  same  time, 
while  the  last  investigator  did  not  observe  an  evolution  of  free  nitrogen, 
Eeisetand  Joulie,  experimenting  on  manure,  and  Deherain,  experiment- 
ing on  straw  inoculated  with  manure  leachings,  have  found  a notable 
loss  of  nitrogen  in  the  free  state.  From  these  divergent  results  one  is 
led  to  believe  that  the  reactions  which  take  place  in  manure  are  extremely 
complex  and  that  the  kind  of  fermentation  produced  is  determined  by 
the  conditions  of  each  experiment. 

VIII— LOSSES  OF  NITROGEN. 

The  carbonate  of  ammonia  formed  by  the  fermentation  of  urea  is  very 
soluble  in  water,  and  it  is  so  extremely  volatile  that  there  is  danger 
that  a certain  proportion  of  it  may  be  lost  if  the  manure  heap  is  not 
properly  cared  for  or  kept  in  a favorable  condition  of  moisture.  Loss 
from  this  source  has  been  observed  in  the  synthetical  experiments  by 
the  author  above  referred  to.  This  result  can  be  explained  by  the  addi- 
tion of  the  relatively  large  amounts  of  volatile  alkali  which  were  intro- 
duced, and  which  are  never  met  with  so  abundantly  in  practice;  but  the 
largest  loss  of  nitrogen  was  undoubtedly  in  the  free  state.  This  loss  of 
nitrogen  appeared  to  be  much  greater  in  the  aerobic  fermentation  than 
in  other  cases.  This  fact  has  been  pointed  out  by  Deherain  in  a previ- 
ous article  on  manure.* 

In  order  to  prevent  the  loss  of  nitrogen  in  the  form  of  ammonia,  some 
authorities  advise  the  addition  to  the  manure  of  various  salts — plaster, 
sulphate  of  iron,  and  sometimes  sulphuric  acid.  Other  agriculturists, 
on  the  contrary,  oppose  this  practice,  on  the  principle  that  in  order  to 
promote  the  particular  fermentation  which  is  necessary  to  the  produc- 
tion of  manure,  it  is  indispensable  that  the  liquid  be  perceptibly  alka- 
line; otherwise  the  straw  is  not  sufficiently  decomposed,  and  its  vascu- 
lose  is  not  rendered  sufficiently  soluble  and  readily  assimilable  by 
plants. 

Besides,  the  principal  use  of  manure  is  overlooked,  which  is,  as  already 
pointed  out  by  Deherain,  the  supplying  of  black  carbonaceous  sub- 
stance to  replace  the  losses  of  humus  in  the  soil.  Moreover,  in  regu- 
larly sprinkled  and  properly  cared  for  manure  heaps,  the  losses  of 
ammonia  are  certainly  extremely  small.  This  has  been  demonstrated 


Ann.  Agron.  14  (1888),  p.  97. 
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by  numerous  tests  made  on  manure  in  piles  at  the  school  at  Grignon. 
In  these  observations  samples  of  the  gases  were  taken  from  the  interior 
of  the  pile  in  the  manner  already  described.  The  gas  was  drawn  out 
by  means  of  an  aspirator,  first  through  a flask  intended  to  retain  the 
liquid  which  was  carried  along  with  the  gas,  and  afterwards  into  a flask 
containing  10  c.  c.  of  titrated  sulphuric  acid.  After  drawing  off  a 
known  quantity  of  gas  the  flask  of  acid  was  taken  to  the  laboratory  and 
distilled  in  a Schlosing  apparatus,  an  excess  of  potash  being  added  to 
replace  the  ammonia  and  to  retain  the  carbonic  acid  which  would  vitiate 
the  results  if  the  acid  were  titrated  directly.  The  ammonia  evolved  was 
collected  in  10  c.  c.  of  very  dilute  titrated  sulphuric  acid.  The  final 
titration  of  the  unsaturated  acid  was  made  with  lime  water.  Proceed- 
ing in  this  manner,  numerous  examinations  of  the  gas  at  various  times 
and  at  different  heights  in  the  manure  heap  were  made,  but  perceptible 
amounts  of  ammonia  were  never  observed. 

IX. — PROXIMATE  AND  ULTIMATE  ANALYSES  OF  MANURE  AND  MANURE 

LEACHINGS. 

If  a certain  quantity  of  manure  be  stirred  up  on  a coarse  sieve  with 
a slow  current  of  water,  the  coarser  undecomposed  straw,  which  evi- 
dently comes  from  the  litter,  is  separated  out.  If  the  rest  of  the  manure 
is  thrown  on  to  a finer  sieve,  the  latter  retains  the  straw  which  has 
undergone  partial  decomposition  in  the  digestive  tract  of  the  animals. 
The  liquid  obtained  in  this  process  contains  the  soluble  constituents  of 
the  straw  and  excrement  which  ordinarily  appear  in  the  manure  teach- 
ings. Besides,  there  are  found,  as  has  been  said,  a number  of  nitro- 
genous and  mineral  substances  held  in  the  solution  of  the  vasculose. 

We  have  reviewed  neither  the  modifications  undergone  by  the  con- 
stituents of  the  straw  and  excrement  nor  the  composition  of  the  vari- 
ous parts  of  the  manure  to  which  we  have  called  attention  in  the  chap- 
ter relating  to  the  reactions  which  take  place  in  the  manure  heap. 

As  to  the  elementary  composition  of  manure  and  manure  leaching,  it 
must  be  understood  that  it  varies  with  the  different  kinds  of  animals 
which  furnish  the  manure,  the  care  and  management  of  the  manure, 
the  duration  of  fermentation,  meteorological  conditions,  etc.  Numerous 
factors  influence  their  composition.  We  give  below  the  proximate  com- 
position of  two  mixed  manures,  one  fresh  and  the  other  well  rotted,  and 
one  sample  of  manure  leachings.* 

Composition  of  manure. 


Kind  of  manure. 

Water. 

Nitrogen. 

Phosphoric 

acid. 

Potash. 

Fresh  manure 

Per  cent. 
75 
79 

Per  cent. 
0. 39 
0. 58 

Per  cent. 
0. 18 
0. 30 

Per  cent. 
0. 45 
0.  50 

W Pill -rot, t,p,d  mannrfi 

*These  data  are  taken  from  Dek^rain’s  Chimie  Agricole. 
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Composition  of  manure  teachings. 


Parts  per  thousand. 

Water 991. 100 

Organic  matter - 1. 654 

Mineral  matter 5.260 

Ammonia 0. 560 

Organic  nitrogen 0. 051 

Total  nitrogen 0.  611 

Phosphoric  acid 0. 104 

Potash - 2.  660 


Studies  of  the  elementary  composition  of  manure  from  different  ani- 
mals have  shown  that  the  manure  of  horses  and  sheep  is  richer  in 
nitrogen  and  potash  than  that  of  pigs  and  cattle. 

It  is  known  that  the  disagreeable  odor  of  manure  leachings  is  due  to 
the  sulphide  of  ammonia  which  it  contains.  Sulphureted  hydrogen 
enters  into  the  composition  of  the  substances  derived  from  the  reduc- 
tion of  the  sulphates  contained  in  the  digestive  fluids  of  the  animals. 
Under  the  influence  of  anaerobic  ferments  these  sulphates  are  trans- 
formed into  sulphides  which,  in  the  presence  of  the  carbonate  of  ammonia 
of  the  excrement,  produce  sulphide  of  ammonia. 

X. — CARE  OF  MANURE. 

We  have  seen  that  the  principal  precautions  necessary  to  prevent 
losses  of  ammonia  consist  simply,  as  pointed  out  by  eminent  agricul- 
turists, in  regularly  and  properly  watering  .the  manure  with  the  leach- 
ings. In  case  of  drought  if  the  leachings  are  insufficient  the  lack 
should  be  made  up  with  water.  A too  prolonged  drying  of  the  manure 
heap  is  liable,  among  other  undesirable  results,  to  arrest  or  retard 
marsh  gas  fermentation. 

On  July  9 of  last  year  during  a period  of  drought  the  author  col- 
lected samples  of  gas  from  the  interior  of  the  manure  heap  at  1 
meter  above  the  ground.  The  manure  at  this  time  was  very  dry  and 
badly  fermented.  The  gas  obtained  had  an  odor  slightly  resembling 
that  of  butyric  compounds.  Analysis  of  the  gas  gave  the  following 
results:  Ammonia,  none;  carbonic  acid,  33.93  per  cent;  oxygen,  none; 
marsh  gas,  2.18  per  cent;  and  nitrogen,  63.89  per  cent. 

On  August  3,  after  a series  of  rain  storms,  other  samples  of  gas 
were  taken  from  the  same  heap  in  the  same  manner.  The  manure  was 
moist  and  well  fermented.  The  gas  obtained  gave  the  characteristic 
odor  of  manure.  Analysis  showed  the  following  composition:  Am- 
monia, none;  carbonic  acid,  35.07  per  cent;  oxygen,  none;  marsh  gas, 
30.75  per  cent;  and  nitrogen  34.18  per  cent.  Marsh-gas  fermentation 
had  been  actively  reestablished. 

The  two  analyses  of  the  gas  given  above  show  that  fermentation  of 
manure  depends  upon  the  presence  of  a sufficient  quantity  of  moisture. 

Another  precaution  necessary  to  prevent  loss  of  fertilizing  materials 
in  manure  consists  in  piling  the  manure  in  heaps  without  spreading, 
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and  carefully  collecting  the  leachings  which  drain  out  in  a pit,  from 
which  they  can  be  pumped  up  and  periodically  returned  to  the  heap. 
We  have  noticed  in  the  preceding  chapter  the  fact  that  the  leachings 
contain  a large  quantity  of  substances  useful  to  plants  which  would 
be  lost  if  the  liquid  was  not  carefully  saved. 

Muntz  and  Girard*  have  determined  the  loss  sustained  by  manure 
exposed  to  the  air.  Their  experiments  were  made  on  manure  from 
sheep  and  cows. 

Losses  in  manure  exposed  to  the  air. 


Fresh. 

After 

six  months. 

Loss. 

Manure  from  sheep : 

W eight,  wet 

Kg. 

7, 160. 0 
2,  341.  0 
43.7 

Kg. 

4,  210.  0 
1,  755.  0 

Kg.  ' 

Dry  matter 

586.0 
5.  0 

Total  nitrogen 

38.7 

Phosphoric  acid 

44.4 

35.  9 

* 8.5 
26.4 

Potash 

122.4 

96.0 

Manure  from  cows : 

Weight,  wet 

5,  329.  0 
2,  339.  0 
43. 1 

3, 270.  0 
1,  504.  0 

Dry  matter 

835.0 

Total  nitrogen 

32.7 

10.  4 

Phosphoric  acid 

21.  3 

19.8 

1.  5 

Potash 

77.3 

65.4 

11.9 

XI. — MANAGEMENT  OF  MANURE. 


The  difficulties  met  with  in  the  preservation  of  manure  are  increased 
by  the  necessary  farm  practice  of  preserving  the  manure  during  the 
period  between  its  removal  from  the  stable  and  its  transport  to  the 
fields  before  planting.  It  is  important,  therefore,  to  find  means  by 
which  the  losses  of  fertilizing  elements  during  this  time  are  reduced 
to  the  least  possible  amount. 

Manure  is  commonly  cared  for  or  disposed  of  in  three  different  ways. 
In  some  cases  the  soil  of  the  stalls  is  removed  to  a level  below  that  of 
the  outside.  The  animals  stand  constantly  on  the  litter  and  pack  it 
closely.  Fermentation  goes  on  there  and  the  manure  is  allowed  to 
remain  under  the  animals  until  it  is  carried  to  the  fields,  fresh  litter 
being  added  from  time  to  time  as  necessary. 

Another  practice  is  to  carry  the  manure  regularly  from  the  stables 
and  place  it  in  manure  pits,  where  it  is  closely  packed  by  young  ani- 
mals which  are  allowed  to  remain  on  it  for  a while. 

Generally,  however,  in  France  the  manure  is  placed  on  plats  of  packed 
earth  inclined  from  the  center  to  the  sides  and  surrounded  by  a gutter 
which  receives  the  leachings  draining  out  and  carries  them  to  a pit 
from  which  they  are  pumped  up  and  distributed  over  the  manure 
heap  by  means  of  movable  wooden  gutters.  It  is  well  to  provide  two 
manure  plats  so  arranged  that  when  one  is  full  (when  the  manure  is 
2.7  to  3 meters  high)  it  may  be  allowed  to  ferment  undisturbed  while 
the  other  is  used. 


* Les  Engrais. 
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The  manure  is  carried  from  the  stables  to  the  top  of  the  manure 
i heap  in  wheelbarrows  over  an  inclined  plane  of  boards.  It  is  well  to 
i smooth  down  the  sides  of  the  heap  to  prevent  the  free  access  of  air  and 
loss  of  teachings. 

XII. — USE  OF  MANURE. 

As  regards  the  use  and  efficiency  of  manure  in  the  soil  we  have  to 
l distinguish  two  cases,  application  to  strong  soils  and  application  to  light 

I soils.  Manure  generally  produces  little  result  in  strong  soils.  On  such 
it  is  best  to  use  it  in  tLie  fresh  and  unrotted  condition.  In  this  condition 
it  acts  not  only  by  the  elements  which  it  supplies,  but  also  by  render- 
ing the  soil  more  porous  and  lighter  and  in  facilitating  aeration  of  the 
soil  which  results  in  an  increased  oxidation  of  the  nitrogenous  sub- 
stances contained  in  the  manure  and  in  their  transformation  into 
nitrates  so  useful  to  plants.  Sometimes  the  results  obtained  in  culture 
without  manure  on  strong  soils  are  quite  remunerative.  A celebrated 
example  is  the  experiment  of  Lawes  and  Gilbert  at  Rothamsted,  in 
which  wheat  has  been  grown  without  manure  with  good  returns  during 
thirty- two  consecutive  years.  In  similar  experiments  with  barley  carried 
on  for  twenty  consecutive  years  (1852-1871)  on  the  same  soil  the  yield 
was  not  sensibly  reduced.  Recently  Pagnoul,  at  the  Agronomic  Station 
of  Arras,  has  made  a similar  observation  with  sugar  beets,  which  he  has 
cultivated  on  strong  soil  for  ten  consecutive  years  without  manure. 

In  light  soils,  on  the  other  hand,  manure  is  able  to  produce  its  full 
effect.  The  highest  efficiency  of  this  fertilizer  depends  upon  a number 
of  factors,  fertility  of  the  soil,  kind  of  plants  cultivated,  etc.  The 
results  obtained  on  different  soils  will  therefore  vary  widely.  Deherain, 
in  field  experiments  at  Grignon,  on  moderately  light  soil,  obtained  good 
yields  of  oats  and  potatoes  during  five  consecutive  years  without 
manure.  A.  Girard,  on  the  contrary,  considerably  increased  the  yield 
of  a special  variety  of  potatoes  (Richter  Imperator)  by  heavy  manuring. 
Por  certain  plants,  such  as  corn  grown  for  fodder  and  sugar  beets,  all 
agriculturists  agree  as  to  the  good  effect  produced  by  manure.  These 
plants,  in  fact,  readily  avail  themselves  of  the  organic  matter  with 
which  manure  is  charged. 

It  has  been  pointed  out  above  that  manure  acts  in  the  soil  through 
the  mineral  and  organic  materials  which  it  supplies  and  through  the 
physical  changes  which  it  brings  about  in  the  soil.  The  latter  allow 
the  nitrifying  ferments  to  exercise  their  function  under  favorable  cir- 
cumstances and  to  gradually  transform  the  nitrogenous  matter  of  the 
soil  and  of  the  fertilizer  first  into  nitrites  and  afterward  into  nitrates. 
Nitrates  are  especially  needed  by  plants  and  are  very  easily  assimilated. 
Aside  from  the  solubility  of  the  black  substance,  of  which  we  have 
already  spoken,  this  nitrification  is  the  principal  cause  of  the  efficiency 
of  manure;  and  since  this  phenomenon  goes  on  in  a much  more  complete 
and  rapid  manner  in  light  soils  than  in  strong  it  follows  that  the  latter 
will  profit  less  by  applications  of  manure. 
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Delierain  lias  made  this  the  subject  of  decisive  experiments  at  the 
Agronomic  Station  at  Grignon.  He  observed  the  comparative  nitifica- 
tion  in  the  light  soil  of  Grignon  and  in  the  strong  soil  of  Wardrecques 
(Pas-de-Calais),  both  with  and  without  manure.  These  experiments 
were  carried  out  in  large  earthenware  pots  capable  of  holding  50  kg. 
of  soil,  so  arranged  that  the  drainage  water  might  be  collected  for  the 
determination  of  the  nitric  nitrogen.  The  results  obtained  with  manure 
are  given  below : 


Nitric  nitrogen  in  the  drainage  water  from  manured  soil  in  excess  of  that  in  drainage 

water  of  unmanured  soil. 


Date. 

Light  soil 
(Grignon). 

Strong  .soil 
(Ward- 
recques) . 

1891. 

Mg. 

Mg. 

Mar.  24 

204 

150 

Apr.  7 

294 

205 

May  30 

143 

168 

June  9 

64 

89 

July  22 

154 

28 

Sept.  4 

111 

33 

Oct.  11 

122 

99 

1,  093 

712 

It  will  be  seen  that  of  the  two  soils  manured  under  the  same  condi- 
tions the  lighter  furnished  a considerably  larger  amount  of  nitric  nitro- 
gen. The  same  experiments  serve  also  to  show  the  good  influence  ol 
manure  on  nitrification.  Below  are  given  the  figures  obtained  by  this 
investigator  on  the  same  Grignon  and  Wardrecques  soils  with  and  with- 
out application  of  manure: 


Nitric  nitrogen  in  the  drainage  water  of  manured  and  unmanured  soils,  March  to  October, 

1891. 


Manured 

soil. 

TJnma- 
nured  soil- 

Differ- 

ence. 

Grignon 

Mg. 

2,  224 
1,307 

Mg. 

1, 131 

Mg. 

1.093 

W ardrecques 

595 

712 

This  nitrifying  action  of  manure  has  also  been  demonstrated  by 
Muntz  and  Girard,*  who  compared  the  nitrifying  action  of  various 
nitrogenous  fertilizers  on  different  soils.  The  fertilizers  were  added 
at  the  rate  of  0.5  gram  of  nitrogen  per  kilogram  of  soil.  The  following 
table  gives  the  results  obtained  with  different  kinds  of  fertilizers  in 
experiments  which  lasted  six  and  a half  months : 


Nitric  acid  formed  in  different  soils. 


Light  soil 
of  J oui- 
ville. 

Very  strong 
argillaceous 
and  calcare- 
ous soil. 

Acid  soil 
of  Brit- 
tany. 

Sulphate  of  ammonia 

Dried  blood 

Cow  manure 

Grams. 
2.  690 
1.620 
1.092 

Grams. 
0.051 
0.  036 
0. 249 

Grams. 

0. 000 
0. 000 
0.  662 

*Ann.  Agron.,  17  (1831),  p.  289. 
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The  figures  show  that  although  on  the  light  soil  the  manure  nitrified 
much  more  slowly  than  the  ammonium  salts  and  the  dried  blood,  both 
of  which  were  transformed  with  exceptional  rapidity,  still  it  was  able 
to  nitrify  to  a considerable  extent. 

It  will  be  noticed,  moreover,  that  excellent  results  were  produced  by 
the  addition  of  manure  to  the  very  strong  soil.  In  this  the  sulphate 
of  ammonia  and  the  dried  blood  did  not  nitrify  to  an  appreciable  extent, 
but  the  manure,  by  the  physical  changes  which  it  produced  in  the  soil, 
rendering  it  more  jjorous,  nitrified  better  than  the  ammonia  salts  and 
blood.  Finally  it  will  be  observed  that  in  the  acid  soil  where  the  lat- 
ter fertilizers  did  not  nitrify  at  all,  on  account  of  the  lack  of  a base, 
the  manure,  on  account  of  its  inherent  alkalinity,  was  able  to  nitrify  a 
considerable  portion  of  its  nitrogen. 

We  have  called  attention  to  the  fact  that  the  black  substance  of 
manure  exercises  a decisive  action  on  certain  plants.  This  has  been 
brought  out  very  clearly  in  experiments  by  Deherain.*  For  carrying 
out  these  experiments  two  parallel  series  of  5 large  pots  capable  of 
holding  50  kg.  of  soil  were  arranged  as  follows : 


Number. 

Kind  of  soil.  ^ 

Manure. 

1.1  a 

Soil  in  good  state  of  culture 

Without  manure. 

Without  manure. 

Chemical  fertilizers. 

Black  substance  of  manure  in  1890 
and  chemical  fertilizers  in  1891. 
Black  substance  of  manure  in  1890 
and  1891,  and  chemical  fertilizers  in 
1891. 

2-2  a 

Soil  exhausted  by  a culture  of  six- 
teen years  without  mauure. 

Same  exhausted  soil 

3 — 3 cb  . . - 

4_4  a 

Same  exhausted  soil 

5 So.  

Same  exhausted  soil 

The  fertilizers  applied  were  analyzed  and  so  compounded  that  pots 
3-3a,  4-4a,  and  5-5a  contained  the  same  quantities  of  nitrogen,  phos- 
phoric acid,  potash,  and  lime,  the  only  difference  being  that  pots  4-4a 
and  5-5a  contained  more  of  the  carbonaceous  matter  of  manure  than 
the  others. 

Eye  grass  was  cultivated  in  the  series  with  simple  numbers,  while 
in  the  other  series  clover  was  grown.  The  yields  obtained  were  as  fol- 
lows: 

Yields  of  rye  grass  and  clover  on  soils  differently  manured. 


Number. 

Weight  of  the  dry  crop. 

Rye  grass. 

Clover. 

l_la 

Grams. 

45 

Grams. 

89 

2-2  a 

39 

65 

3-3a 

102 

72 

4-4a 

64 

99 

65 

95 

*La  transpiration  des  vegetaux  et  l’Emploi  des  Engrais. — Ann.  Agron.,  18  (1892), 

p.  465. 
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While  the  black  substance  of  manure  produced  little  effect  on  the 
rye  grass,  the  maximum  yield  of  which  was  obtained  by  the  use  of 
chemical  fertilizers,  more  favorable  results  were  observed  in  the  case 
of  clover.  These  experiments  lead  to  the  conclusion  that  the  black 
substance  of  manure  is  assimilable  only  by  certain  species  of  plants, 
and  this  conclusion  is  corroborated  by  observations  by  a number  of 
agriculturists. 

As  to  the  duration  of  the  action  of  manure  it  is  difficult  to  speak 
definitely.  The  nature  of  the  soil,  the  climatic  conditions,  and  the 
plants  cultivated  are  some  of  the  factors  which  determine  this  point. 
It  may  be  said  that  in  the  majority  of  cases,  after  two  or  three  years 
of  good  crops,  the  efficiency  of  manure  although  not  entirely  destroyed 
is  considerably  reduced. 
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Report  cf  the  chemist  of  Louisiana  Station,  B.  B.  Ross  ( Louisi- 
ana Stas.  Bui.  N~o.  22 , 2d  ser .,  pp.  737-746). — This  consists  of  a report  of 
the  work  of  the  chemical  laboratory  of  the  station  for  the  year  1892, 
including,  among  other  things,  analyses  of  refuse  from  a moss-ginning 
factory,  soils  and  subsoils,  “ vegetable  pear,”  and  a number  of  foreign 
varieties  of  sugar  cane.  Studies  are  also  reported  in  several  lines  on 
analytical  methods,  which  are  referred  to  below. 

In  making  numerous  tests  of  the  adaptability  of  the  electrolytic  method  to  invert 
sugar  determinations  during  the  past  year,  it  was  found  that  the  following  modifi- 
cation of  Formanek’s  method  gave  most  satisfactory  results : 

The  precipitation  of  the  cuprous  oxide  is  effected  in  a beaker  and  the  precipitate 
is  at  once  brought  upon  an  asbestos  filter  in  an  ordinary  funnel  and  the  washing  with 
hot  water  is  performed  in  the  usual  manner.  It  will  not  be  found  necessary  to  com- 
pletely transfer  the  precipitate  to  the  filter,  and  when  the  washing  is  concluded,  the 
filter  and  contents  are  placed  in  the  original  beaker  and  the  funnel  rinsed  with  a nitric 
acid  solution  containing  4 c.  c.  of  acid  of  1.42  specific  gravity  per  100  c.  c.  of  solution. 

The  dilute  acid  is  added  to  the  contents  of  the  beaker  until  a bulk  of  about  200 
c.  c.  is  secured,  and  after  the  platinum  electrodes  are  placed  in  the  liquid,  connection 
s made  with  a battery  giving  a current  equivalent  to  0.5  to  0.7  c.  c.  electrolytic  gas 
per  minute. 

The  anode  employed  is  aflat  spiral  of  platinum  wire  of  the  form  devised  by  Luckow, 
and  is  allowed'  to  rest  on  the  bottom  of  the  beaker,  while  a platinum  cylinder  of  the 
usual  form,  suspended  vertically,  receives  the  deposit  of  copper. 

No  attempt  is  made  to  dissolve  the  cuprous  oxide,  either  on  the  filter  or  in  the 
beaker,  before  the  circuit  is  closed,  it  being  found  that  the  solution  of  the  precipitate 
and  the  deposition  of  the  copper  proceeded  simultaneously  and  continuously  after 
the  flow  of  current  had  commenced.  [The  method  was  tested  in  a number  of  trials 
on  pure  dextrose.] 

These  figures  attest  the  accuracy  of  the  results  to  be  secured  by  this  method  when 
it  is  properly  executed,  and  numerous  other  practical  tests  with  sugar  products  of 
various  kinds  further  tend  to  confirm  the  conclusions  drawn  from  these  experiments. 
A complete  deposition  of  the  copper  can  be  readily  secured  in  eight  hours,  and  it  was 
observed  that  the  copper  films  obtained  by  this  process  were  remarkably  bright  and 
entirely  free  from  sponginess. 

A method  for  the  direct  determination  of  citrate- soluble  phosphoric 
acid  has  also  been  worked  out  at  the  station,  which  is  described  as 
follows : 

After  completion  of  the  30  minutes’  digestion  of  the  sample  with  citrate  solution 
filter  out  at  once  into  a dry  vessel  25  c.  c.  of  the  solution ; if  the  liquid  is  filtered 
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directly  into  a dry  burette,  25  c.  c.  can  be  readily  transferred  to  another  vessel  with- 
out dilution.  After  cooling,  run  25  c.  c.  of  the  solution  into  a digestion  flask  of 
250-300  c.  c.  capacity,  add  about  15  c.  c.  of  concentrated  sulphuric  acid  and  place  the 
flask  on  apiece  of  gauze  over  a moderately  brisk  flame;  in  about  eight  minutes  the 
contents  of  the  flask  commence  to  darken  and  foaming  begins,  but  will  occasion  no 
trouble  if  an  extremely  high  or  a very  low  flame  is  avoided.  In  about  11-12  minutes 
the  foaming  ceases  and  the  liquid  in  the  flask  appears  quite  black;  about  one  gram 
of  mercuric  oxide  is  now  added  and  the  digestion  is  continued  over  a brisk  flame. 
The  operation  can  be  completed  in  less  than  half  an  hour  with  ease,  and  in  many 
cases  in  twenty-five  minutes.  After  cooling,  the  contents  of  the  flask  are  washed 
into  a beaker,  ammonia  is  added  in  slight  excess,  the  solution  is  acidified  with  nitric 
acid,  and  after  the  addition  of  15  grams  of  ammonium  nitrate  the  process  is  con- 
ducted as  usual. 

In  case  as  large  an  aliquot  as  50  c.  c.  of  the  original  filtrate  is  used,  10  c.  c.  of 
sulphuric  acid  are  added,  and  the  digestion  is  conducted  in  a flask  of  300-500  c.*c. 
capacity ; after  the  liquid  has  blackened  and  foaming  has  progressed  to  a considerable 
extent,  the  flask  is  removed  from  the  flame,  15  c.  c.  more  of  sulphuric  acid  are  added, 
and  the  flask  and  contents  are  heated  at  a moderate  temperature  for  two  or  three 
minutes;  the  mercuric  oxide  is  then  added  and  the  operation  completed  as  before 
described. 

Comparative  tests  of  this  process  and  the  regular  method  are  being  made  on  all 
samples  of  fertilizers  analyzed,  and  it  is  designed  to  continue  the  investigation. 

Honey  analysis,  A.  J.  Cook  ( Michigan  Sta.  Bui.  JSFo.  96 , July , 1893 , 
pp.  16). — In  view  of  the  u great  doubt  in  the  minds  of  many  beekeepers 
whether  even  our  best  chemists  could  surely  detect  adulteration,’7  a 
large  number  of  samples  of  honey  of  known  origin,  collected  by  the 
author,  together  with  samples  of  honey  mixed  with  glucose,  and  others 
made  by  bees  from  pure  granulated  sugar  sirup,  were  sent  to  H.  W. 
Wiley,  of  this  Department,  M.  A.  Scovell,  of  the  Kentucky  Station, 
and  K.  C.  Kedzie,  of  the  Michigan  Station,  for  analysis.  The  results 
of  these  analyses  are  tabulated  with  the  comments  of  the  analysts. 
We  are  assured  by  these  analyses  that — 

(1)  Chemists  cau  easily  detect  adulteration  of  honey  by  use  of  glucose  in  all  cases 
where  it  is  likely  to  be  practiced.  The  same  would  be  true  if  cane  sugar  sirup  was 
mixed  with  the  honey. 

(2)  A probable  method  to  distinguish  honey-dew  honey  from  honey  adulterated 
with  glucose  has  been  determined  by  these  analyses.  The  right-handed  or  slight 
left-handed  rotation,  together  with  the  large  amount  of  ash  and  small  amount  of 
invert  sugar,  indicate  honey-dew  honey.  As  honey-dew  honey  will  never  be  put  on 
the  market,  this  question  is  of  scientific  rather  than  practical  importance. 

(3)  As  yet  the  chemist  is  unable  to  distinguish  between  cane-sugar  sirup  honey — by 
which  we  mean  cane-sugar  sirup  fed  to  the  bees  and  transformed  by  them  into  honey, 
and  not  cane  sirup  mixed  with  honey,  which  is  adulteration  pure  and  simple,  though 
a kind  not  likely  to  be  practiced — and  honey  from  flowers.  As  the  best  cultivated 
taste  can  not  thus  distinguish,  this  seems  of  slight  importance.  If  it  should  prove 
to  be  important  to  be  able  to  distinguish  them,  it  is  probable  that  the  chemist  will 
discover  the  means,  as  chemistry  has  very  delicate  eyes,  and  can  usually  search  out 
very  slight  differences. 
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BOTANY. 

Walter  H.  Evans,  Editor. 

Report  of  the  botanist  of  Louisiana  Station,  A.  T.  Prescott 
{ Louisiana  Stas.  Bui.  No.  22, 2d  ser.,pp.  721-723), — Notes  on  tlie  present 
and  future  work  of  the  department  and  the  enumeration  of  the  forage 
plants  which  withstood  the  encroachment  of  coco  ( Gyperus  rotundus ) and 
other  weeds.  Of  104  species  of  grasses  and  forage  plants  tested  only 
the  following  were  successful : Texas  * blue  grass  ( Poa  arachnifera ), 
Bermuda  grass  ( Cynodon  dactylon),  crab  grass  ( Panicum  sanguinale), 
alfalfa  ( Medicago  sativa),  spotted  medick  (M.  maculata ),  crimson  clover 
(Tr if  olium incar natum),  and  white  clover  ( Trifolium  repens). 

A device  for  illustrating  the  root  growth  of  plants,  W.  M. 
Hays  (North  Dakota  Sta.  Bui.  No.  10,  May , 1893, pp.  47-49,  plate  1). — A 
frame  is  made  of  inch  gas  pipe.  If  for  corn  it  should  be  4 feet  square 
at  the  top  and  6 feet  deep.  This  frame  is  sunk  in  a hole  in  the  earth  just 
large  enough  to  receive  it,  and  the  hole  filled  with  sifted  dirt  which 
will  easily  wash  out  when  sprayed.  On  each  layer  of  earth  2 or  3 inches 
deep  a section  of  2-inch  mesh  wire  netting  is  laid,  and  so  on  until  the 
frame  is  filled.  A single  plant  is  allowed  to  grow  in  each  frame.  When 
the  corn  is  in  the  dough  stage  the  dirt  is  washed  out  by  means  of  a spray. 
A trench  is  dug  around  the  frame,  and  after  the  first  inch  of  dirt  has 
been  washed  away  from  around  the  posts,  the  layers  of  netting  are 
wired  to  the  corner  posts  so  as  to  retain  them  in  position  after  the  dirt 
has  been  washed  out.  This  netting  serves  to  keep  the  roots  almost  in 
their  natural  position.  In  washing  use  a spray  and  wash  out  the  top 
first,  so  as  to  avoid  undermining  any  of  the  earth. 

ZOOLOGY. 

Birds  of  Michigan,  A.  J.  Cook  ( Michigan  Sta.  Bui.  No.  94,  Apr. ,1893, 
pp.  148). — This  bulletin  contains  the  text  of  the  Michigan  laws  for  the 
protection  of  game,  a bibliography  of  the  birds  of  Michigan,  and  an 
illustrated  description  of  the  birds  of  the  State.  A very  complete  in- 
dex to  the  bulletin  materially  enhances  its  value. 

Gophers  and  moles,  F.  L.  Washburn  (Oregon  Sta.  Bui.  No.  25, 
Apr.,  1893 , pp.  14-24 , plate  l,figs.  9). — The  breeding  season  of  the  mole 
is  early  in  Oregon,  pregnant  females  having  been  captured  February 
28  and  30.  Poisoning  moles  with  strychnine  on  small  pieces  of  beef 
gave  inconclusive  results.  The  use  of  strychnine  on  small  pieces  of 
potato  introduced  into  the  burrows  has  been  fairly  effective  in  destroy- 
ing pocket  gophers.  Six  gopher  traps  and  one  automatic  gopher  gun 
are  figured. 

The  Oregon  ground  squirrel  (Spermophilus  douglasi)  is  mentioned  in 
the  bulletin  under  the  name  “California  ground  squirrel,”  “digger 
squirrel,”  or  “gray  gopher”  (Spermophilus  beeclieyi)  as  destructive  to 
fruit  trees  and  wheat. 
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METEOROLOGY. 

W.  H.  Beal,  Editor. 

Meteorological  observations  at  Massachusetts  State  Station 

(Massachusetts  State  Sta.  Report  for  1892 , pp.  337-342). — Monthly  and 
quarterly  summaries  for  the  year  1892.  The  summaries  for  each  quarter  I 
are  compared  with  similar  summaries  for  1891.  The  mean  temperature 
for  the  year  was  45.68°  F.,  the  total  precipitation  35.21  inches,  and  the  j 
snowfall  39.43  inches. 

Meteorological  observations  at  Massachusetts  State  Station 

(. Massachusetts  State  Sta.  Buis.  Nos.  48 , June,  1893 , p.  1 ; and  49,  August , 
1893,  p.  1). — Notes  on  the  weather  and  summaries  for  May,  June,  and 
J uly,  1893,  of  observations  at  the  station  on  temperature,  precipitation, 
and  direction  of  the  wind. 

Meteorological  observations  at  Massachusetts  Hatch  Station, 

C.  D.  Warner  and  F.  L.  Warren  (. Massachusetts  Hatch  Sta.  Met . 
Buis.  Nos.  53,  54,  55,  and  56,  May , June , July,  and  August,  1893,  pp.  4 
each). — Daily  and  monthly  summaries  of  observations  for  May,  June, 
July,  and  August  at  the  meteorological  observatory  of  the  station. 

Meteorological  conditions  for  1892,  W.  M.  Hays  (North  Dakota 
Sta.  Bui.  No.  10,  pp.  69,  70). — This  includes  notes  on  the  weather; 
•determinations  of  the  per  cent  of  water  in  a cultivated  soil  at  different 
depths  during  the  months  of  April,  May,  June,  July,  August,  Septem- 
ber, and  October;  and  the  maximum  and  minimum  temperatures  and 
mean  rain  fall  for  each  month  in  the  year. 

WATER— SOILS. 

W.  H.  Beal,  Editor. 

Analyses  of  water  (Massachusetts  State  Sta.  Report  for  1892,  pp. 
296-300). — Tabulated  analyses  of  109  samples  of  water  with  reference 
to  drinking  quality,  and  directions  for  interpretation  of  the  results  of 
analysis. 

The  soils  of  Maryland,  M.  Whitney  (Maryland  Sta.  Bui.  No.  21, 
June,  1893,  pp.  58,  map  1). — u The  work  done  since  the  last  report  to 
the  experiment  station  [Annual  Report  for  1891,  pp.  249-296;  E.  S.  E., 
vol.  iv,  p.  17]  consists  of  the  collection  and  examination  of  a large 
number  of  samples  of  soils  from  Maryland,  and  the  classification  of  all 
the  most  important  formations,  exclusive  of  those  on  the  Eastern  shore; 
the  collection  of  soil  samples  from  other  parts  of  the  country  and  an 
examination  of  some  of  this  material.  * # * This  collection  [con- 

tains 1,500  samples  and]  includes  samples  from  nearly  all  of  the  larger 
and  more  important  agricultural  regions  of  the  United  States,  as  well 
as  the  soils  best  adapted  to  the  different  staple  crops,  collected  from 
the  most  typical  localities.” 
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The  results  of  an  examination  of  some  of  these  typical  soils,  viz,  the 
rice  soils  of  South  Carolina,  have  been  reported  in  Miscellaneous  Report 
No.  6 of  the  Division  of  Statistics,  U.  S.  Department  of  Agriculture 
(E,  S.  R.,  vol.  IV,  p.  848). 

In  Bulletin  No.  4 of  the  U.  S.  Weather  Bureau  (E.  S.  R.,  vol.  iv,  p. 
371)  the  author  has  already  discussed  the  principal  topics  to  which  the 
present  bulletin  is  devoted.  A feature  of  the  latter  is  a preliminary 
report  on  the  chemical  composition  of  the  type  soils  of  Maryland. 

Prof.  R.  L.  Packard  was  authorized  by  the  U.  S.  Department  of  Agriculture  to 
make  a thorough  study  of  the  chemical  composition  of  some  of  the  typical  Maryland 
soils  to  supplement  the  work  on  the  physical  structure  and  properties  of  these  soils. 
Prof.  Packard  was  to  inquire  into  the  chemical  composition  of  the  soils  with  special 
reference  to  the  form  of  combination  of  the  chemical  elements  and  the  identification 
of  the  minerals  still  remaining  in  the  soil  as  a source  of  supply  of  the  plant  food. 
Much  of  Prof.  Packard’s  time  has  necessarily  been  taken  up  with  the  study  of 
methods  of  analysis  and  methods  for  the  separation  and  identification  of  the  min- 
erals, and  these  methods  are  only  just  now  well  in  hand.  The  methods  and  the  re- 
sults of  his  work  will  be  described  at  length  at  another  time. 

The  ultimate  chemical  composition  of  thirteen  type  subsoils  has, 
however,  been  determined  and  the  results  are  tabulated  and  discussed. 

On  the  whole,  there  appears  to  be  a remarkable  uniformity  in  the  ultimate  composi- 
tion of  these  subsoils,  and  little  to  indicate  that  the  increasing  agricultural  value  of 
the  lands  is  dependent  upon  the  actual  amount  of  plant  food  in  the  subsoils.  * * * 

The  cause  of  the  high  percentage  of  potash  in  the  limestone  soil  has  been  partially 
investigated  by  Prof.  Packard,  who  finds  a quantity  of  a dull,  yellow-colored,  amor- 
phous-like mineral  in  the  clays,  having  a high  potash  content. 

A map  showing  the  area  and  distribution  of  the  principal  soil  forma- 
tions of  Maryland  is  given. 

From  the  chemical  and  physical  studies  of  these  soils  thus  far  made 
the  author  draws  the  following  conclusions : 

(1)  There  are  a large  number  of  soil  formations  in  Maryland,  giving  about  12  or  15 
distinct  types  of  soil. 

(2)  These  soil  types  have  very  different  and  very  characteristic  agricultural  values. 

(3)  The  difference  in  the  chemical  composition  of  these  soils  will  not  account  for 
the  difference  in  their  agricultural  values. 

(4)  Difference  in  climatic  conditions  and  changing  seasons  have  far  more  effect  on 
the  development  and  yield  of  crops  than  fertilizers  have. 

(5)  The  texture  of  these  soil  types  is  very  different,  and  there  is  a greater  differ- 
ence between  the  conditions  of  moisture  and  heat  maintained  by  these  soils  than 
ordinarily  experienced  in  changing  seasons  or  in  widely  separated  localities. 

(6)  The  development  and  yield  of  crops  on  these  soil  types,  and  therefore  their  rela- 
tive agricultural  value,  is  dependent  upon  these  conditions  of  moisture  and  heat 
which  they  maintain  for  the  crops. 

(7)  The  relation  of  these  soils  to  moisture  and  heat  is  largely  dependent  upon  the 
arrangement  of  the  soil  grains  and  upon  the  amount  and  condition  of  the  organic 
matter  in  the  soil.  In  our  ordinary  fertilizing  materials  we  have  very  powerful  and 
potent  means  of  maintaining  or  of  changing  these  conditions,  and  it  is  to  this  rather 
than  to  the  amount  of  plant  food  they  supply  that  the  principal  effect  of  fertilizers  is 
dne. 

(8)  This  does  not  detract  in  anyway  from  the  value  or  importance  of  our  commer- 
cial fertilizers,  but  only  explains  their  action  on  a new  basis  from  that  generally 
accepted. 
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W.  H.  Beal,  Editor. 

Analyses  of  fertilizers  at  Massachusetts  State  Station  C Massa- 
chusetts State  Sta.  Buis.  Nos.  48 , June,  1893,  pp.  2-6 , 8 ; and  49,  August, 
1893,  pp.  2-6 , 8). — The  schedule  of  trade  values  of  fertilizing  ingredients 
in  raw  materials  and  chemicals  for  1893,  and  tabulated  analyses  of  125 
samples  of  fertilizing  materials,  including  commercial  fertilizers,  tank- 
age, cotton-hull  ashes,  Florida  phosphate,  natural  phosphate,  boiler 
soot,  mill  sweepings,  saltpeter,  sewage,  horse  manure,  and  ashes. 

Analyses  of  fertilizers,  J.  L.  Hills  ( Vermont  Sta.  Buis.  Nos.  34 
April,  1893 , pp.  3;  and  35,  May , 1893,  pp.  15). — Schedules  of  trade  values 
of  fertilizing  ingredients  for  1893,  with  notes  on  valuation;  and  tabu- 
lated analyses  of  64  samples  of  fertilizing  materials,  including  com- 
mercial fertilizers,  ashes,  peat,  muck,  peat  ashes,  tankage,  bone  meal, 
and  odorless  phosphate. 

A comparison  of  the  average  composition  [of  27  standard  "brands  selected  from  those 
sold  in  the  State  during  the  years  1892  and  1893]  shows  that  in  1893  the  fertilizers 
contained  a little  more  of  each  ingredient  except  potash,  and  only  a deficiency  of  0.25 
per  cent  in  this  respect.  The  differences,  however,  are  not  large,  the  total  increase 
of  valuation  being  only  36  cents.  As  there  was  last  year  a decrease  of  this  same 
amount,  the  average  composition  of  the  fertilizers  this  year  is  just  the  same  as  it 
was  two  and  three  years  ago. 

The  valuation  is  less,  for  the  wholesale  prices  of  the  materials  from  which  ferti- 
lizers are  made  are  constantly  falling. 

Analyses  of  commercial  fertilizers,  H.  B.  McDonnell  (Mary- 
land Sta . Special  Bui.  K,  June,  1893,  pp.  8). — Scale  of  prices  of  ferti- 
lizing materials  for  1893,  with  notes  on  valuation;  directions  for 
sampling  fertilizers,  and  tabulated  analyses  of  48  samples  of  commercial 
fertilizers. 

Composition  and  use  of  fertilizers,  P.  Collier  ( New  York  State 
Sta.  Bui.  No.  55,  n.  ser.,  May,  1893,  pp.  271-359).— -A  discussion  of  the 
principles  underlying  the  preparation  and  use  of  commercial  fertilizers, 
reprinted  largely  from  bulletins  Nos.  25,  26,  27,  32,  and  33  of  the  station 
(E.  S.  R.,  vol.  II,  pp.  366,  659,  735;  m,  pp.  89,  311);  a schedule  of  trade 
values  of  fertilizing  materials  for  1893,  with  notes  on  valuation;  a com- 
pilation of  analyses  of  commercial  fertilizing  materials  and  farm  prod- 
ucts, and  the  text  of  the  State  fertilizer  law. 

Commercial  fertilizers,  C.  A.  Goessmann  (Massachusetts  State  Sta. 
Report  for  1892,  pp.  248-290 , 302-307). — Remarks  on  the  fertilizer  con- 
trol in  Massachusetts;  schedule  of  trade  values  for  fertilizing  materials 
for  1892;  text  of  the  State  fertilizer  law;  a list  of  licensed  dealers; 
analyses  of  260  samples  of  fertilizing  materials,  including  commer- 
cial fertilizers,  bones,  ashes,  muriate  of  potash,  sulphate  of  potash, 
nitrate  of  soda,  dissolved  boneblack,  cotton-hull  ashes,  ivory  ashes, 
limekiln  ashes*  corncob  ashes,  wool  waste*  horn  shavings,  tobacco 
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leaves,  pine  needles,  pine  barrens  grass,  peat,  sludge,  muck,  soot, 
manure  leacbings,  gypsum,  calcium  carbonate,  Florida  phosphates, 
Virginia  phosphatic  marls,  ivory  dust,  tankage,  fish,  bat  guano,  and 
cotton-seed  meal,  and  a compilation  of  analyses  of  fertilizing  mate- 
rials. 

Field  experiments  with  commercial  fertilizers,  0.  E.  Thorne 
and  J.  F.  Hickman  ( Ohio  Sta.  Bui.  No.  49 , May , 1893,  pp.  15-49). 

Synopsis. — The  bulletin  gives  reports  on  experiments  (1)  on  wheat  at  the  station  and 
in  different  parts  of  the  State,  (2)  on  crops  in  rotation,  (3)  on  oats  at  the  sta- 
tion, and  (4)  on  corn  at  the  station  and  in  different  parts  of  the  State.  The  ex- 
periments in  general  indicate  that  commercial  fertilizers  can  be  profitably  used 
on  cereal  crops  in  Ohio  only  in  connection  with  green  manuring  with  plants 
u which  have  the  power  of  obtaining  nitrogen  from  sources  inaccessible  to  the 
cereals.” 

The  experiments  here  reported  on  are  continuations  of  those  com- 
menced in  1889  and  described  in  Bulletins  vol.  in,  No.  2,  vol.  iv,  No.  3, 
and  vol.  v,  No.  3 of  the  station  (E.  S.  R.  vol.  n,  p.  121 ; iii,  pp.  241,  887). 
The  general  plan  of  the  experiments  may  be  briefly  stated  as  follows: 
“A  tract  of  uniform  land  is  divided  into  plats  containing  one  tenth 
or  one  twentieth  acre  each ; the  plats  are  16  feet  wide  and  are  separated 
by  alleyways  2 feet  wide.  Under  every  second  alleyway  a tile  drain 
is  laid.  In  the  case  of  the  wheat  plats  the  soil  is  clay,  lying  upon  the 
boulder  clay  of  the  drift,  and  that  upon  Huron  shale  at  a depth  of  15  to 
20  feet.  It  was  formerly  covered  with  forest,  in  which  beech  and  elm 
predominated,  and  was  wet  and  heavy  before  being  drained.  The  plats 
on  which  corn  and  oats  are  grown  have  a gravel  subsoil,  which  gives 
partial  drainage.” 

The  experiments  of  tbis  station  witb  fertilizers  now  include  four  years7  continuous 
culture  of  wheat  on  the  same  land,  with  and  without  fertilizers,  on  the  farm  hitherto 
occupied  by  the  station  in  Columbus  and  belonging  to  the  State  University;  three 
years’  similar  culture  of  wheat  in  Columbiana  County;  four  years’  continuous  culture 
of  oats  on  the  Columbus  farm;  five  years’  continuous  culture  of  corn  on  the  Colum- 
bus farm  and  in  Columbiana  County,  and  14  cooperative  experiments,  made  in 
1889,  1890,  1891,  and  1892  by  farmers  in  Ashtabula,  Holmes,  Miami,  Huron,  Licking, 
Butler,  and  Washington  counties,  besides  several  years’  study  of  crops  grown  in 
rotation  and  of  plants  grown  in  boxes. 

Fertilizers  on  wheat  grown  continuously  on  the  same  land  (pp.  17- 
23). — “This  was  the  fourth  successive  crop  of  wheat  ou  these  plats.” 
The  fertilizers  used  were  dissolved  boueblack,  320  pounds  per  acre,  muri- 
ate of  potash,  80  pounds,  and  nitrate  of  soda  and  dried  blood,  in  amounts 
furnishing  25  pounds  of  nitrogen  per  acre,  used  singly,  two  by  two, 
and  all  three  together;  slag  phosphate,  300  pounds,  and  rock  phos- 
phate, 300  pounds,  each  in  combination  with  muriate  of  potash  and 
nitrate  of  soda;  and  barnyard  manure  and  linseed  meal  singly.  Eight 
check  plats  remained  unmanured. 

Dried  blood  was  applied  in  the  fall  and  the  nitrate  in  the  spring. 

The  yield  of  grain  and  straw  and  the  weight  of  grain  and  straw  per 


bushel  are  tabulated  and  compared  with  the  results  obtained  during 
three  previous  years.  The  following  table  gives  the  average  results : 


Fertilizers  on  wheat,  four  years  in  succession. 


1889. 

1890. 

1891. 

1892. 

Average. 

Average  yield  of  grain  per  acre  on  unfertilized  plats 
bushels.. 

Average  increase  (+)  or  decrease  (— ) per  acre  due  to  fer- 
tilizers   bushels.. 

Average  yield  of  straw  per  acre  on  unfertilized  plats 

Average  increase  due  to  fertilizers pounds.. 

Average  weight  per  bushel  of  grain  from  unfertilized 
pln.ts pounds.. 

42.8 

+1-7 

3,  588 
233 

31.1 

+4.4 

3,  240 
835 

64^ 

104 

31.4 

-0.8 

3,  672 
1,  202 

62i 

116 

26.5 

' +2.3 

2,673 

949 

60 

100 

33.0 

+1.9 

3,  294 
805 

62 

' 101 

Average  weight  of  straw  per  bushel  of  grain  on  un- 
fertilized plats pounds. . 

84 

We  have  not  discovered  that  the  fall  application,  whether  of  nitrate  or  dried 
blood,  has  been  any  advantage. 

In  the  crops  of  1890  and  1891  the  nitrate  of  soda  produced  a very  marked  effect 
on  the  growth  of  the  plant,  producing  a dark  green,  rank  growth  of  foliage.  This 
effect  was  less  marked  this  season,  possibly  because  of  the  constant  rains.  * * * 

The  effect  of  superphosphate  in  stimulating  an  early  and  heavy  growth  of  straw 
has  been  as  marked  this  year  as  in  previous  seasons.  The  superphosphate  plats 
could  be  distinguished  within  a few  weeks  after  seeding,  and  their  superior  growth 
was  more  and  more  manifest  until  the  wheat  had  headed  out.  * * * 

Considering  now  the  four  years’  work  as  a whole,  we  find  that  no  chemical  ferti- 
lizer or  combination  of  such  fertilizers  has,  in  a single  instance,  produced  sufficient 
increase  of  grain  to  pay  the  cost  of  the  fertilizer,  except  possibly,  in  the  case  of  [one 
plat  where  the  result]  was  probably  accidental.  What  is  much  more  remarkable  is 
the  fact  that  the  fertilizers  have  apparently  had,  in  many  cases,  a smaller  effect  in 
the  fourth  season  of  continuous  cropping,  the  fertilizers  being  applied  every  year, 
than  they  had  on  the  clover  sod. 

Whether  the  increase  of  crop  indicated  when  a complete  fertilizer  was  used  on 
the  clover  sod  was  actually  due  to  the  fertilizer,  or  was  only  the  result  of  irregu- 
larities in  the  soil,  it  is  impossible  to  tell.  This  point  is  worthy  of  further  investi- 
gation. There  seems  no  reason  to  doubt,  however,  that  the  increase  indicated  in 
1890  was  actually  due  to  the  fertilizers,  and  this,  it  will  be  seen,  was  more  than 
double  that  obtained  two  years  later  from  the  same  plats  and  in  a much  smaller 
average  yield. 

The  lodging  of  wheat  (pp.  24?  25). 

[From  observations  during  three  years  it  appears  that]  where  nitrate  and  super- 
phosphate were  used  in  combination  flie  wheat  lodged  badly,  both  in  1891  and 
1892.  Where  they  were  used  separately  the  tendency  to  lodge  was  not  so  great, 
and  where  nitrate  was  used  in  combination  with  Carolina  rock  or  Thomas  slag, 
instead  of  bone  superphosphate,  the  wheat  stood  fairly  well. 

It  would  seem  that  the  nitrate  and  superphosphate  are  equally  responsible  for 
throwing  the  wheat  down.  * * * 

The  increasing  tendency  to  lodge  manifested  in  1891  and  1892  is  probably  not 
altogether  due  to  the  fertilizers,  as  the  wheat  grown  on  unfertilized  land  has  mani- 
fested this  tendency  to  a greater  degree  during  these  two  seasons  than  during  the 
two  preceding;  but  it  is  plainly  partly  due  to  the  fertilizers,  and  whether  a smaller 
application  would  produce  a better  proportionate  result  is  a question  which  can  not 
be  satisfactorily  answered  until  the  station  has  more  land  at  its  disposal  for  this 
work. 
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Cooperative  experiments  on  wheat  (pp.  26-29). — An  experiment  on  tlie 
same  plan  as  the  above  was  also  begun  in  1889  in  Columbiana  County, 
Ohio,  but  the  crop  in  1892  was  a total  failure.  The  tabulated  results 
for  the  previous  years  showed  that  “the  average  yield  of  this  land  is 
only  about  half  as  great  as  that  on  which  the  experiments  at  the  station 
are  conducted,  yet  the  increase  from  fertilizers  has  been  practically  no 
greater  in  Columbiana  than  in  Franklin  County,  except  that  in  1891 
the  superphosphate  seems  to  have  produced  a slight  gain  in  Columbiana 
instead  of  a loss,  as  in  Franklin.” 

Fertilizers  on  crops  in  rotation  (pp.  29-31). — The  plan  and  method  of 
manuring  was  the  same  as  that  described  in  Bulletin  vol.  v,  No.  3 
(E.  S.  B.,  vol.  hi,  p.  887),  except  that  80  pounds  of  muriate  of  potash 
instead  of  160  pounds  was  used.  The  table  of  results  for  two  years 
“shows  that  the  rotation  employed  in  this  experiment  has  added  from 
5 to  7 bushels  to  the  crop  of  wheat,  the  treatment  being  similar  in 
other  respects,  and  it  shows  that,  while  the  actual  production  of  straw, 
in  the  absence  of  nitrogenous  fertilizers,  has  been  greater  under  rotative 
than  under  continuous  cropping,  yet  it  has  invariably  required  less 
straw  to  carry  a bushel  of  grain  under  rotation,  the  treatment  being 
otherwise  the  same.” 

Fertilizers  on  oats  grown  continuously  on  the  same  land  (pp.  31-34). — 
The  plan  of  the  experiment  was  the  same  as  in  the  case  of  wheat.  The 
results  during  four  years  (1889-’92)  are  tabulated  and  discussed.  The 
average  results  may  be  seen  in  the  following  table: 

Fertilizers  on  oats,  four  years  in  succession. 


1 1889. 

1890. 

1891. 

1 I 

i 1892.  Average. 

| 

Average  yield  of  grain  per  acre  on  unfertilized  plats. bushels. 

Average  increase  of  grain  per  acre  due  to  fertilizers do . . . 

Average  yield  of  straw  per  acre  on  unfertilized  plats. pounds. 
Average  increase  of  straw  per  acre  due  to  fertilizers  . . do . . . 

44.0 
4.7 
3,  557 
338 

17.2 
4.5 
2,  252 
586 

42.8 
5.3 
2,  400 
212 

34.1 
2.9 
2, 917 
313 

34.6 
4.  3 
2.  768 
362 

It  appears  that  each  of  the  three  fertilizing  materials  used — superphosphate,  muri- 
ate of  potash,  and  nitrate  of  soda — has  iu  nearly  every  case  produced  an  increase  of 
crop.  It  would  seem  that  potash  is  having  a more  favorable  effect  upon  the  oats 
than  upon  the  wheat,  and  it  seems  that  the  combination  of  nitrogen  with  either 
phosphoric  acid  or  potash  has  on  the  average  produced  a larger  increase  than  that 
following  the  separate  use  of  either  of  the  three  materials,  but  no  single  fertilizer, 
and  no  combination  of  fertilizers,  has  produced  an  increase  in  the  average  crop  suf- 
ficient to  pay  the  cost  of  the  fertilizer. 

In  the  case  of  the  oat  straw  it  will  be  observed  that,  while  there  is  a general 
increase  of  straw  following  the  use  of  the  fertilizers,  this  increase  is  usually  much 
smaller  than  in  the  case  of  wheat. 

Fertilizers  on  corn  grown  continuously  on  the  same  land  (pp.  34-39). — 
The  experiments  with  corn  in  the  same  series  as  the  above  have  been 
carried  on  for  five  years.  The  results  for  that  period  are  given  in 
tables.  The  average  results  are  given  in  the  following  table: 
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Fertilizers  on  corn,  five  years  in  succession. 


1888. 

1889. 

1890. 

1891. 

1892. 

Average. 

Average  yield  per  acre  of  grain  on  unfertilized  plats 

90.2 

01.8 

46.6 

57.3 

65.4 

64.3 

Average  increase  of  grain  per  acre  due  to  fertilizers 

1.4 

2.9 

3.0 

8.9 

8.0 

4.9 

Average  yield  per  acre  of  stalks  on  unfertilized  plats 
pounds.. 

6, 720 

8,  342 

2,  478 

3, 333 

3,  720 

1/,  919 

Average  increase  of  stalks  per  acre  due  to  fertilizers 
pounds. . 

882 

| 285 

i 

541 

579 

929 

*Of  70  pounds  of  ears. 


It  appears  that  there  has  been  a loss  of  crop  in  four  seasons  ont  of  five  on  the  plat 
dressed  with  superphosphate  alone,  and  in  three  of  the  five  seasons  on  the  plat 
treated  with  potash  alone,  while  the  plat  on  which  these  two  substances  have  been 
used  together  shows  practically  no  gain  in  the  average  of  the  five  seasons.  It  seems 
quite  clear  that  in  this  series  of  experiments  superphosphate  and  potash  have  added 
nothing  to  the  crop  of  grain,  and  but  little  to  the  growth  of  stalks,  until  combined 
with  nitrogen. 

The  plat  dressed  with  nitrate  of  soda  shows  a small  gain  in  every  season  except 
the  first,  and  that  dressed  with  nitrate  and  superphosphate  shows  an  increase  every 
year,  the  average  gain  for  the  five  seasons  amounting  to  nearly  7 bushels,  a gain 
which  is  not  increased  by  the  addition  of  potash.  Practically  the  same  increase 
is  shown  by  the  combination  of  nitrate  and  potash,  however,  without  any  super- 
phosphate; hence  we  must  conclude  that  nitrogen  is  the  controlling  factor  in  pro- 
ducing an  increase  of  the  corn  crop  on  this  soil. 

In  the  case  of  the  corn  the  fertilizers  seem  to  be  having  a greater  effect  during  the 
later  years  of  the  experiment,  and  this  appears  to  be  due,  not  to  the  exhaustion  of 
the  unfertilized  plats — for  their  average  yield  in  the  fifth  season  of  the  test  was 
greater  than  for  any  other  season  except  the  first,  and  for  the  fourth  season  it  was 
but  little  behind  that  of  the  second — but  to  a gradual  accumulation  of  available 
plant  food  in  the  fertilized  plats.  * * * 

Even  in  those  seasons  when  the  effect  of  the  fertilizers  was  most  strongly  marked 
it  has  in  most  cases  required  a dollar’s  worth  of  fertilizer  or  more  to  produce  a 
bushel  of  increase  in  the  crop. 

Of  the  various  complete  fertilizers  used  the  one  containing  Carolina  rock  as  the 
source  of  phosphoric  acid  has  produced  the  largest  average  increase  of  corn  in  pro- 
portion to  cost  of  fertilizer. 

A one  year’s  experiment  on  the  same  plan  on  the  new  station  grounds 
at  Wooster,  Wayne  County,  Ohio,  indicated  that  phosphoric  acid  was 
the  element  most  needed  on  that  soil,  and  potash  next,  while  nitrogen 
in  any  form  had  little  effect. 

Cooperative  experiments  on  corn  (pp.  39-47). — Experiments  on  practi- 
cally the  same  plan  as  that  outlined  above  have  been  carried  out  by 
farmers  in  Columbiana,  Washington,  and  Butler  Counties,  Ohio,  for 
periods  of  from  three  to  five  years.  The  results  are  tabulated  and 
discussed. 

In  almost  every  instance  in  all  our  field  experiments  on  corn  an  increase  of  crop 
lias  followed  the  use  of  nitrate  of  soda  in  combination  with  muriate  of  potash  or 
superphosphate,  one  or  the  other,  and  it  seems  to  make  very  little  difference  which ; 


FERTILIZERS.  169 

but  the  increase  has  frequently  been  reduced  when  both  superphosphate  and  potash 
have  been  added  to  the  nitrate. 

In  all  our  work  with  fertilizers,  upon  wheat  and  oats  as  well  as  corn,  the  effect  of 
phosphoric  acid  seems  to  be  chiefly  shown  in  the  stalk  and  straw.  * * * 

Apparently,  an  excess  of  phosrdioric  acid  stimulates  the  growth  of  stalk  and  straw 
at  the  expense  of  the  grain,  and  thus  in  wheat  the  weight  of  straw  may  be  increased 
and  that  of  the  grain  at  the  same  time  diminished,  while  in  corn  both  stalk  and 
grain  may  be  reduced  by  the  less  perfect  development  of  leaf.  This  phenomenon 
has  been  manifested  so  frequently  in  our  experiments  that  there  is  no  longer  room 
to  doubt  that  the  yield  of  grain  maybe  actually  reduced  by  the  use  of  fertilizers  con- 
taining phosphoric  acid  or  potash  but  no  nitrogen. 

But  it  does  not  follow  that  the  extensive  purchase  of  nitrogen  is  necessary.  A 
careful  study  of  these  experiments  will  show  that  nearly  if  not  quite  every  case,  in 
which  a profitable  increase  of  grain  has  followed  the  use  of  superphosphate  without 
nitrogen,  occurred  either  on  sod  or  on  soils  which  had  been  cropped  in  systematic 
rotation,  whereby  a good  supply  of  decaying  vegetation  had  been  maintained;  this 
decaying  vegetation  apparently  furnishing  the  nitrogen  required  to  balance  the 
phosphoric  acid  added  in  the  fertilizers. 

It  would  seem,  therefore,  that  if  chemical  fertilizers  are  to  be  used  with  any  pros- 
pect of  profit  in  the  production  of  cereal  crops  it  must  be  in  connection  with  the 
culture  of  some  nitrogen-storing  crop,  such  as  clover,  grown  as  frequently  as  pos- 
sible in  order  to  secure  the  greatest  possible  accumulation  of  vegetable  matter  in  the 
soil. 

Summary  (p.  49). 

These  experiments  must  be  continued  further  before  positive  conclusions  can  be 
drawn,  but  at  the  present  date  the  following  tentative  conclusions  seem  to  be  justi- 
fied: 

(1)  The  use  of  superphosphate  and  potash,  separately  or  in  combination,  but  with- 
out nitrogen,  has  frequently  caused  a loss  of  grain  in  crops  of  corn  and  wheat  on 
soils  deficient  in  vegetable  matter. 

(2)  The  yield  of  straw  or  stalks  has  almost  invariably  been  increased  by  the  use  of 
superphosphate. 

(3)  The  use  of  superphosphate  has  frequently,  and  that  of  potash  has  occasionally, 
been  followed  by  a considerable  increase  of  crop,  both  of  grain  and  straw  or  stalks, 
on  sod  ground  or  land  containing  an  abundance  of  decomposing  vegetable  matter. 

(4)  An  increase  of  grain  in  the  crop  has  generally  followed  the  use  of  nitrate  of 
soda,  and  this  has  happened  in  almost  every  case  when  the  nitrate  has  been  used  in 
combination  with  superphosphate  or  potash. 

(5)  When  a complete  fertilizer  has  been  used,  containing  both  phosphoric  acid  and 
potash,  in  combination  with  nitrogen,  the  phosphoric  acid  being  carried  in  less  active 
forms  than  bone-black  superphosphate,  an  increase  of  crop  has  resulted  in  practi- 
cally every  case;  but  at  present  prices  of  fertilizers  and  grain,  respectively,  this 
increase  has  invariably  cost  more  than  its  value  in  the  market. 

(6)  While,  therefore,  these  experiments  demonstrate  the  possibility  of  producing 
a regular  and  certain  increase  in  the  yield  of  cereal  crops  by  the  use  of  a complete 
chemical  fertilizer,  yet  they  show  that  if  such  fertilizers  are  to  be  used  with  any 
prospect  of  profit  in  Ohio  in  the  production  of  cereal  crops  and  as  a part  of  a regular 
system  of  agriculture,  that  system  must  provide  for  the  accumulation  in  the  soil  of 
the  largest  possible  quantity  of  organic  nitrogen,  through  the  culture,  in  short 
rotations,  of  plants  which  have  the  power  of  obtaining  nitrogen  from  sources  inac- 
cessible to  the  cereals. 
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FIELD  CROPS. 

J.  F.  Duggak,  Editor. 

Field  experiments,  0.  A.  Goessmann  ( Massachusetts  State  Sta.  Re 
port  for  1892 , pp.  170-210). 

Synojjsis. — Notes  on  experiments  with  different  nitrogenous  fertilizers  on  soja  bean; 
different  pkospliatic  fertilizers  on  serradella ; varieties  of  grasses,  forage  plants, 
root  crops,  and  vegetables ; mixtures  of  grasses  and  forage  plants,  and  general 
statements  regarding  the  farm  work  of  the  station. 

Nitrogen  experiments  on  soja  beans  (pp.  170-177). — An  experiment  on 
11  eighth-acre  plats,  several  of  which  had  received  no  nitrogenous  ferti- 
lizers for  six  years.  Eight  hundred  pounds  of  barnyard  manure  with 
32  pounds  of  potash-magnesia  sulphate  and- 18  pounds  of  dissolved 
boneblack  was  used  on  one  plat;  on  the  others  50  pounds  of  dis- 
solved boneblack,  25  pounds  of  muriate  of  potash,  or  48.5  pounds  of 
potash-magnesia  sulphate  was  applied  alone  and  in  connection  with 
29  pounds  of  sodium  nitrate,  43  pounds  of  dried  blood,  or  2.25  pounds 
of  ammonium  sulphate  per  plat.  Soja  bean  seed  was  sown  in  drills  on 
all  the  plats  May  16,  1892,  at  the  rate  of  7 pounds  per  plat.  The  results 
of  measurements  of  the  plants  showing  the  rate  of  growth  are  tabulated 
for  each  plat.  One  plat  suffered,  as  in  preceding  years,  from  the  attack 
of  some  parasitic  enemy,  another  showed  some  irregularity  from  receiv- 
ing a different  amount  of  seed  from  the  other  plats.  The  yields  for  all 
plats  are  tabulated,  ranging  from  7.15  to  11.05  tons  of  green  fodder  per 
acre. 

In  the  earlier  period  of  growth  the  plats  on  which  nitrogen  was  supplied 
in  the  form  of  nitrate  of  soda  showed  a deeper  green  color  than  plats 
where  other  forms  of  nitrogen  were  used.  The  plants  without  nitrogen 
maintained  a light  green  color  throughout  the.  season.  The  yield  of 
the  plats  receiving  only  mineral  fertilizers  was  fully  one  third  less  than 
where  barnyard  manure  and  nitrate  of  soda  furnished  the  supply  of 
nitrogen. 

When  the  crop  was  harvested  for  silage  September  7 and  8 the  plants 
showed  no  signs  of  seed  pods  or  blossoms,  thus  differing  from  the  white 
and  black  soja  beans  previously  raised  at  the  station.  The  advantage 
of  this  variety,  if  any,  consists  in  the  large  amount  of  vegetable  matter 
it  produces  as  compared  with  the  early  maturing  varieties.  Analyses 
of  early  and  late  varieties  are  given. 

Special  phosphoric  acid  experiments  on  serradella  (pp.  197-201). — The 
plats  which  were  used  in  1891  for  an  experiment  with  winter  wheat, 
described  in  the  Aunual  Report  of  the  station  for  1891  (E.  S.  E.,  vol. 
iv,  p.  27),  were  sown  to  serradella  May  17,  1892.  The  same  fertilizers 
were  applied  as  in  the  caseof  the  preceding  wheat  crop.  These  consisted 
of  ground  phosphatic  slag,  Mona  guano,  ground  Florid  a phosphate,  South 
Carolina  phosphate,  and  dissolved  boneblack,  all  in  combination  with 
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nitrate  of  soda  and  potash-magnesia  sulphate.  Serradella  seed  was 
sown  in  drills  2£  feet  apart  and  cut  for  silage  September  9 and  10 
while  perfectly  green.  The  yields  varied  from  13.69  to  9.5  tons  of  green 
fodder  per  acre.  The  largest  yields  were  with  ground  phospliatic  slag 
and  with  Mona  guano;  the  smallest  with  ground  phosphate  and  dis- 
solved boneblack.  Analyses  of  the  crop  both  as  to  feeding  and  fertiliz- 
ing constituents  are  given. 

Grass  experiments  (pp.  178-181). — Kotes  are  given  on  the  growth  at 
the  station  of  Kentucky  blue  grass,  meadow  fescue,  Herd’s  grass 
(timothy),  and  mixtures  of  redtop  with  Kentucky  blue  grass,  English 
rye  grass,  Italian  rye  grass,  Herd’s  grass,  and  meadow  fescue,  also 
mixtures  of  English  rye  grass  and  Italian  rye  grass,  and  meadow  fescue 
and  Herd’s  grass.  These  were  grown  on  plats  two  fifteenths  of  an  acre 
n area.  The  heaviest  yield  (4,575  pounds  of  bay  per  acre)  was  made  by 
Herd’s  grass  sown  September,  1889.  This  was  closely  followed  by 
mixtures  of  redtop  with  Herd’s  grass  and  with  Italian  rye  grass. 

Experiments  with  garden  crops  {pp.  182-189 ). — The  yields  are  given  of 
celery,  lettuce,  spinach,  beets,  cabbages,  tomatoes,  and  potatoes  raised 
on  eighth-acre  plats,  each  plat  manured  with  mixtures  of  30  pounds 
muriate  of  potash,  40  pounds  dissolved  boneblack,  and  either  75  pounds 
dried  blood,  47  pounds  nitrate  of  soda,  or  38  pounds  ammonia  sulphate; 
also  the  yields  of  carrots  and  Globe  mangel- wurzels  manured  at  the 
rate  of  600  pounds  of  bone  meal  and  200  pounds  of  nitrate  of  potash  per 
acre.  The  yield  of  carrots  was  20,530  pounds  per  acre;  of  mangel- 
wurzels  35,680  pounds  per  acre. 

Experiments  with  new  forage  crops  and  with  field  crops  (pp.  190-196, 
202, 203).' — Kotes  are  given  on  soja  beans,  serradella,  Bokhara  clover 
[Melilotus  alba),  spring  vetch,  kidney  vetch  ( Anthytlis  vulneraria ),  sain- 
foin, yellow  trefoil  ( Trifolium  agrarium ),  yellow  lupine  {L.  luteus), 
white  lupine  {L.  alba),  blue  lupine  ( L . cceruleus ),  forest  pea  ( Lathyrus 
sylvestris),  common  buckwheat,  Japanese  buckwheat,  silver-hull 
buckwheat,  stachys  ( Stachys  affinis ),  prickly  comfrey,  Jerusalem 
artichoke  ( Relianthns  tuberosus ),  pyrethrum,  winter  rape  and  summer 
rape,  English  horse  bean,  cowpea,  and  Jackson  Wonder  bean.  The 
yield  of  artichoke  tubers  was  at  the  rate  of  16,400  pounds  per  acre, 
while  stachys  tubers  attained  a diameter  of  scarcely  one  eighth  of  an 
inch.  Winter  rape  and  summer  rape  were  much  the  same  in  their 
character  of  growth  and  in  their  failure  to  bloom.  The  growth  of 
winter  rape  was  heavy,  reaching  a height  of  20  inches.  Serradella 
was  grown  at  the  rate  of  12  tons  per  acre.  Blue  lupine  attained  a 
height  of  38  inches,  white  lupine  33  inches,  and  yellow  lupine  24  inches. 
Kidney  vetch  and  yellow  trefoil  made  a very  slight  growth,  and  the 
growth  of  sainfoin  was  light.  The  yield  of  potatoes  manured  with 
bone  and  sulphate  of  potash  is  given.  Mixtures  of  vetch  and  oats  and 
of  Canada  peas  and  oats  were  grown.  The  yields  and  analyses  of  the 
crops  are  given.  The  yield  of  a field  of  potatoes  is  also  given. 
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Experiments  with  grass  land  (pp.  202-208). — An  account  is  given  of 
tlie  treatment  and  yield  of  a meadow  of  16  to  17  acres  since  1886. 

Report  on  general  farm  worh  (pp.  209,  210). — Brief  remarks  on  the 
current  farm  work,  and  a statement  of  the  amounts  of  hay  and  other 
feeding  stuff's  raised  during  the  year. 

Field  experiments  with  com  at  Baton  Rouge,  D.  K.  Barrow 
(. Louisiana  Stas.  Bui.  IVo.  22 , 2d  ser .,  pp.  669-671). — Varieties  (pp.  669, 
670). — Fifteen  varieties  were  tested.  The  most  productive  was  Boberts, 
followed  by  Welborn  Conscience.  The  percentages  of  shuck,  cob,  and 
grain  are  tabulated  for  each  variety. 

Distance  experiments  (pp.  670,  671). — On  unfertilized  land  in  rows  4 
feet  apart  one  stalk  was  left  every  18  and  24  inches;  tAvo  stalks  were 
also  left  at  these  distances.  The  whole  experiment  was  repeated  on 
rows  5 feet  apart.  The  following  table  gives  the  results: 


Yield  of  corn  grown  at  different  distances. 


Number  of  stalks  and  distance  apart  in  drill. 

Width 
of  row. 

Yield 
per  acre. 

One  stalk,  18  inches 

Feet. 

4 

Bushels. 

42.1 

Two  stalks,  18  inches 

4 

67.3 

One  stalk,  2 feet . 

4 

48.8 

Two  stalks,  2 feet : 

4 

73.9 

One  stalk,  18  inches 

5 

47.6 

Two  stalks,  18  inches 

5 

59.6 

One  stalk. 2 feet 

5 

40.6 

32.9 

Two  stalks,  2 feet 

5 

Fractional  application  of  fertilizers  (p.  671). — The  amounts  and  kinds 
of  fertilizers  are  not  stated.  Fertilizers  were  applied  when  the  corn 
was  planted,  and  the  yield  was  35  bushels  of  corn  per  acre.  When  two 
applications  were  made,  one  at  time  of  planting  and  the  other  at  u off- 
barring,”  the  yield  increased  to  40.7  bushels.  When  three  applications 
were  made,  namely,  at  time  of  planting,  u off- barring,”  and  last  culti- 
vation, the  yield  rose  to  54.6  bushels  per  acre.  In  1891,  a dry  season, 
two  applications  gave  the  best  results. 

Time  of  harvesting  corn,  D.  A.  Kent,  Gf.  E.  Patrick,  E.  N.  Eaton, 
and  W.  H.  Heileman  ( Iowa  Sta.  Bui.  JVo.  21 , pp.  778-787). 

Synopsis. — Four  lots  of  corn  were  cut  September  20,  September  27,  October  6,  and 
October  12.  The  greatest  weight  of  ears  was  from  the  cutting  of  October  6;  the 
greatest  weight  of  fodder  from  the  cutting  of  September  27.  From  the  first  to 
the  third  date  the  dry  matter  of  the  kernels  materially  increased,  chiefly  at  the 
expense  of  the  leaves,  and  to  a less  degree  at  the  expense  of  the  husks,  cobs,  and 
stalks. 

Twelve  rows  of  Learning  corn  were  divided  into  four  plats  of  equal 
size.  In  each  plat  twenty  stalks  of  even  size  and  ripeness  were  selected 
and  labeled  for  analysis.  One  plat  was  cut  September  20,  when  the 
blades  and  husks  were  all  green;  a second  plat  was  cut  September  27, 
when  half  of  the  leaves  were  green  and  half  dry;  a third  plat  was  cut 
October  6,  when  the  ears  were  fully  ripe,  the  husk  breaking  loose  from 
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tlie  ear,  and  when  the  leaves  were  about  one  third  green ; and  a fourth 
was  cut  October  12,  when  the  leaves  were  completely  dried  np,  and 
some  leaves  were  lost  in  cutting. 

The  yields  of  ears  and  fodder  on  the  plats  cut  at  different  dates 
were  as  follows : 


Ears. 

Stover. 

First.  cutting,  Sept.  20 

Pounds. 
154.  01 

Pounds. 

93 

Second  cutting,  Sept.  27 

161.45 

98 

Third  cutting,  Oc-t.  6 

176.  50 

95i 

74 

Fourth  cutting,  Oct.  12 v 

173.  25 

These  figures  indicate  a loss  by  cutting  September  20  of  12.7  per  cent 
in  total  weight  and  a loss  by  cutting  September  27  of  8.5  per  cent,  as 
compared  with  the  weight  of  the  plat  cut  October  6. 

uThe  field  weights  show  that  the  stover  had  made  its  full  develop- 
ment September  27,  when  the  green  coloration  of  the  blades  had  half 
disappeared.  From  that  time  forward  the  nutriment  in  the  stover 
began  to  diminish  in  quantity.  The  ears,  however,  did  not  reach  their 
maximum  growth  until  October  6,  or  niue  days  after  the  stover  had 
begun  to  depreciate  in  value.” 

Analysis  showed  that  the  increase  in  dry  matter  of  the  whole  plant 
was  but  slight  after  the  first  date  of  harvesting,  and  that  subsequent 
changes  consisted  chiefly  in  the  translocation  of  the  several  forms  of 
matter  within  the  plant.  The  total  weights  of  dry  matter  of  kernels 
and  cobs  together  from  twenty  stalks  were  at  the  different  dates  9.7, 
10.52,  11.54,  and  11.4  pounds,  respectively.  The  increase  between  the 
first  and  third  periods,  consisting  chiefly  of  nitrogen-free  extract,  was 
.made  entirely  by  the  kernels,  the  cobs  suffering  a slight  loss.  Between 
the  first  and  third  dates  of  cutting  the  husks  suffered  a slight  loss  in 
every  constituent  of  the  dry  matter ; the  stripped  stalks  lost  slightly  in 
total  dry  matter,  and  the  decrease  in  every  constituent  of  the  total  dry 
matter  of  the  leaves  was  very  large. 

The  analyses  show  that  the  plant  first  elaborates  material  and  then  uses  this  ma- 
terial largely  in  forming  the  ear;  and  that  the  full  formation,  or  complete  ripeness 
of  the  ear,  results  in  considerable  loss  of  the  nutrient  matter  in  stalk  and  blade — 
the  loss  being  about  12  per  cent  on  field  weight  and  17  per  cent  on  dry  matter  This 
loss  would  probably  vary  with  the  weather.  During  the  time  of  taking  the  samples 
herein  considered  there  was  no  rain  from  first  to  last.  * * w Our  conclusion  is 

that  the  corn  we  have  under  consideration  should  have  been  put  in  shock  between 
September  27  and  October  6. 

The  time  to  commence  cutting  corn  is  when  the  blades  and  husks  have  begun  to 
dry,  and  the  cutting  should  be  finished  when  half  the  blades  and  husks  have  dried 
up.  This  gives  about  ten  days  for  cutting  corn. 

In  an  appendix  analyses  of  the  entire  plant,  kernels  and  cobs  com- 
bined and  separate,  husks,  leaves,  and  stripped  stalks  are  given. 
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Experiments  on  cotton,  R.  L.  Bennett  and  G.  B.  Irby  (Arlcansasm 
Sta.  Bui.  Mo.  23 , March , 1893 , pp.  87-107). 

Synopsis. — These  experiments  include  the  following : (1)  Rotation ; (2)  green  manures, 
cottonseed,  and  manure;  (3)  commercial  fertilizers;  (4)  upper  and  lower  cotton 
bolls  as  sources  of  seed;  (5)  gins  and  ginning;  (6)  early  and  late  picking.  Cot-  ! 
ton  seed  as  a fertilizer  was  effective  even  in  the  second  year.  Plowing  under 
pea  vines  caused  a larger  yield  of  cotton  than  plowing  under  pea  stubble,  but  it 
was  more  profitable  to  use  pea  vines  for  hay  and  return  the  manure  to  the  cotton 
crop.  Cotton-seed  meal,  kainit,  superphosphate,  and  floats,  applied  singly  in 
1891  slightly  increased  that  season’s  yield  of  cotton,  but  gave  inconclusive  results  I 
in  1892.  Seed  from  bottom  bolls  germinated  better  and  yielded  an  earlier  and  i 
larger  crop  of  cotton  than  seed  from  top  bolls.  Slow  ginning  and  early  picking  J 
gave  better  staples  than  rapid  ginning  and  late  picking. 

Rotation  (pp.  87,  88). — Results  are  tabulated  for  the  first,  second, 
and  third  years  of  a rotation  experiment  with  cotton,  corn,  field  peas,  '1 
and  barley,  in  continuation  of  work  reported  in  Bulletin  Mo.  18  of  the 
station  (E.  S.  R.,  vol.  in,  pp.  762,  763). 

Pea  vines  vs.  barnyard  manure  as  a fertilizer  for  cotton  (pp.  88,  89). — 
Three  plats  of  one  acre  each  were  used,  and  all  planted  in  cotton.  Plat 
1 received  no  fertilizer.  Plat  2 received  an  application  of  1,601  pounds 
of  cotton  seed.  A crop  of  cowpeas  had  been  raised  on  this  plat  the 
previous  year,  the  vines  of  which  were  plowed  under  after  the  peas 
were  picked.  Plat  3 received  the  manure  from  feeding  to  cattle  1,601 
pounds  of  cotton  seed  and  the  same  weight  of  pea- vine  hay.  The 
yield  of  seed  cotton  on  the  three  plats  was  as  follows: 


Pounds. 

Plat  1.  No  manure 1,008.0 

Plat  2.  Pea  vines  plowed  under  and  cotton  seed 1,  557.  8 

Plat  3.  Manure  from  feeding  pea  hay  and  cotton  seed 1,  454.  8 


“The  peas  picked  from  pea  vines  turned  under  on  plat  2 paid  all  the 
cost  of  their  cultivation  and  left  a profit  besides.  In  plat  3 the  cost  of 
producing  the  pea  hay  was  exceeded  by  the  gains  of  the  animals  that 
consumed  the  hay.  The  manure  of  plat  3 caused  the  cotton  to  grow  i 
throughout  the  season,  delaying  its  maturity  and  consequently  its 
yield.  ” 

Effect  of  cottonseed  meal , Tcdinit , superphosphate , and  floats  on  the 
cotton  crop  of  the  second  year  (p.  90), — In  1891,  500  pounds  of  each  of 
these  fertilizing  materials  was  applied  on  different  plats.  Cotton  was  I 
grown  on  these  plats  that  year  and  the  following  year.  The  results  as  ' 
to  a residuary  action  of  the  fertilizers  were  inconclusive. 

Effect  of  cotton  seed  used  as  a fertilizer  on  the  crop  of  cotton  of  the 
second  year  (p.  90). — In  1891, 500  pounds  of  cotton  seed  were  applied  to  i 
one  plat,  while  another  plat  was  unfertilized.  Cotton  was  grown  on 
both  plats  for  two  years.  The  yield  of  seed  cotton  indicated  that  the  j 
cotton  seed  affected  the  second  year’s  crop. 

Pea  vines  and  pea  stubble  as  soil  renovators  (pp.  91,  92). — On  two  plats 
peas  were  grown.  On  one  plat  the  peas  were  picked  and  the  vines 
plowed  under  as  a preparation  for  next  year’s  crop  of  cotton,  and  on  the 
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other  plat  the  vines  were  cut  for  hay.  Cotton  was  grown  on  the  plats 
the  year  following,  and  also  on  a third  plat,  which  had  not  grown  a crop 
of  peas,  as  a check.  The  yields  of  seed  cotton  were  as  follows  : Vines 
plowed  under,  1,409  pounds  of  seed  cotton ; pea  stubble  plowed  under, 
.1,291  pounds;  plat  not  treated,  1,008  pounds. 

Economy  of  feeding  pea  vines  instead  of  plowing  them  under  (pp.  93-96). — 
On  two  plats  of  a quarter  of  an  acre  each  cowpeas  were  grown  in  drills. 
On  one  plat  the  peas  were  picked  and  the  vines  left  on  the  ground  till 
spring,  when  they  were  plowed  under,  together  with  426  pounds  of  cot- 
ton seed,  which  had  been  heated.  On  the  other  plat  the  vines  and 
pods  were  cut  and  cured  for  liay.  The  hay,  together  with  426  pounds 
of  cotton  seed,  was  fed  to  a range  steer,  and  the  resulting  manure  applied 
to  the  plat  from  which  the  hay  was  cut.  Cotton  was  grown  on  both  of 
these  plats.  An  accident  prevented  a direct  comparison  of  the  yields  on 
the  two  plats.  The  pea- vine  hay  was  not  all  fed,  and  complete  data 
for  the  feeding  are  not  given;  but  the  author  figures  out  a large  finan- 
cial gain  in  favor  of  feeding  instead  of  plowing  under  pea  vines  and 
cotton  seed. 

Productiveness  of  cotton  seed  from  bottom  and  top  bolls  (pp.  96-98). — 
The  cotton  crop  from  seed  grown  in  bottom  bolls  was  larger  and  nearly 
a month  earlier  than  that  from  seed  grown  in  top  bolls.  In  Bulletin 
No.  18  of  the  station  (E.  S.  B.,  vol.  hi,  p.  763)  is  recorded  the  results  ot 
a comparison  of  bolls  grown  near  the  bottom  of  the  stalk  with  those 
grown  near  the  top.  Five  hundred  bottom  bolls  gave  a larger  amount 
both  of  lint  cotton  and  cotton  seed  than  did  the  same  number  of  bolls 
from  near  the  top. 

Seed  from  these  top  and  bottom  bolls  was  planted  the  following 
spring.  The  seed  from  bottom  bolls  germinated  well;  from  the  top 
bolls  poorly.  The  dates  when  the  first  boll  opened  were,  for  the  plats 
from  the  bottom  boll  seed,  September  10 ; from  the  top  boll  seed,  Octo- 
ber 1.  October  1,  25  per  cent  of  the  crop  from  bottom  boll  seed  was 
open,  but  only  3 per  cent  of  the  crop  of  the  other  plat.  The  crop  from 
seed  grown  in  bottom  bolls  yielded  1,043  pounds  seed  cotton  per  acre; 
from  seed  grown  in  top  bolls  only  760  pounds. 

Experiments  in  ginning  (p.  99). — The  Winship,  Smith  & Sons  huller  gin 
and  the  Eclipse  gin  were  tested  and  the  character  of  the  resulting  staple 
determined. 

Slow  ginning  gave  a staple  valued  at  J cent  per  pound  higher  than 
that  from  rapid  ginning. 

Effect  of  early  and  late  picking  (p.  99). — The  quality  and  value  of  lint 
picked  in  October  was  compared  with  that  picked  in  January.  The 
earlier  picking  was  valued  at  9f  cents  per  pound  of  lint;  the  later 
picking  at  8J  cents. 

Characteristics  of  varieties  (pp.  99-104). — General  remarks  on  the 
principal  types  of  cotton  and  the  culture  necessary  for  each.  There 
are  illustrations  of  Welborn  Pet,  Peerless,  Mammoth  Prolific,  and  P§- 
terkin  varieties. 
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The  author  believes  that  the  early  varieties  are  less  liable  to  injury 
from  the  boll  worm  and  cotton  caterpillar. 

Field  experiments  with  cotton  at  Baton  Rouge,  D.  K.  Barrow 

(Louisiana  Stas.  Bui.  No.  22,  2d  ser.,  1893 , pp.  664-669,  675-678). 

Synopsis. — Thirty-nine  varieties  of  cotton  were  tested,  the  most  productive  being 
Bancroft  Herlong.  Special  nitrogen,  phosphoric  acid,  and  potash  tests  failed  to 
give  clear  indications  as  to  the  needs  of  the  cotton  crop  on  the  soil  of  the  station. 

Varieties  { pp.  664-666,  676-678). — The  yields  of  the  39  varieties  tested 
ranged  between  1,055  and  393  pounds  of  lint  cotton  per  acre.  The 
tabulated  data  include  yields  of  all  varieties,  percentages  of  lint,  and 
percentages  of  crop  picked  at  different  times.  The  earliest  maturing 
varieties,  in  order  of  earliness,  were  tlunnicutt,  Smith  Standard,  Boli- 
var County,  Coltharp  Eureka,  Roe  Early,  Cochran  Short  Limbed 
Prolific,  Early  Carolina,  King  Improved,  Okra,  Matthew  Long  Staple, 
and  Welborn  Pet. 

Peterkin  Improved  gave  the  highest  per  cent  of  lint,  36.1  per  cent: 
Allen  Silk  the  lowest,  28.2  per  cent.  The  classification  and  valuation 
of  the  staples  of  all  varieties  tested  are  given. 

Fertilizer  tests  (pp.  667-669). — These  included  special  nitrogen,  phos- 
phoric acid,  and  potash  experiments  in  which  various  forms  and 
amounts  of  nitrogenous,  phosphatic,  and  potash  fertilizers  were  used 
in  addition  to  a basal  fertilizer. 

Late  planting  and  imperfect  stands  influenced  the  yields.  The 
results  were  not  conclusive  as  to  the  kind  and  amount  of  fertilizers 
required.  Generally  speaking  the  fertilizers  were  profitably  used,  the 
average  of  the  unfertilized  plats  in  the  three  experiments  being  1,654 
pounds  of  seed  cotton  per  acre,  while  the  average  of  all  fertilized  plats 
was  over  2,000  pounds. 

Forage  crops,  D.  K.  Barrow,  (Louisiana  Stas.  Bui.  No.  22,  2d  ser., 
pp.  671-673). — Large  African  millet,  pearl  millet,  yellow  millo  maize, white 
millo  maize,  Egyptian  wheat,  Kaffir  corn,  Jerusalem  corn,  Egyptian 
rice  corn,  and  beggar  weed  (Desmodium  molle)  were  successfully  grown. 
Early  amber  sorghum  was  also  planted.  Stock  were  especially  fond  of 
Desmodium  molle  and  ate  it  in  preference  to  all  other  forage.  Giant  and 
Russian  sunflowers  were  grown  successfully,  and  the  heads  of  the  lat- 
ter were  especially  large.  The  African  ground  pea,  bearing  its  pods 
underground,  was  found  inferior  both  to  chufas  and  peanuts.  Soja 
beans  were  a failure.  The  Conch  pea  gave  a larger  growth  of  vines 
than  the  Whippoorwill,  Black-eye,  Unknown,  and  Clay  varieties. 

One-fifth  acre  plats  of  alfalfa,  bur  clover,  red  clover,  scarlet  clover, 
Kentucky  blue  grass,  rescue  grass,  tall  meadow  oat  grass,  orchard 
grass,  Italian  rye  grass,  and  English  rye  grass  have  been  planted. 

Field  experiments  with  grains,  W.  M.  Hays  (North  Dakota  Sta. 
Bui.  No.  10,  Map,  1893,  pp,  3-26,  50-68). 

Synopsis. — The  experiments  with  wheat  consisted  of  the  following:  Variety  tests; 
crossing  and  selecting  wheat  for  seed;  thickness  of  seeding,  in  which  the  best 
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yield  resulted  from  using  5|  pecks  of  seed  per  acre;  preparation  of  land;  meth- 
ods of  sowing,  in  which  the  press  drill  gave  a larger  yield  than  the  hoe  drill 
and  broadcasting;  and  rotation  experiments.  The  experiments  with  oats  con- 
sisted of  a variety  test,  a test  of  methods  of  preparing  land,  and  an  experiment 
to  determine  the  proper  quantity  of  seed.  Two  varieties  of  barley  were  compared. 

Variety  tests  of  wheat  (pp.  3-16). — One  hundred  and  forty  plats 
were  used  in  a test  of  varieties  of  spring  wheat.  No  better  variety 
was  found  than  the  generally  grown  Fife  and  Blue  Stem.  These  two 
varieties  are  discussed  at  length. 

Crossing  and  selecting  wheat  for  seed  (pp.  16-24). — In  order  to  arti- 
ficially cross  valuable  kinds  of  wheat,  several  varieties  were  planted 
with  only  one  plant  in  a hill.  One-half  of  each  kind  of  wheat  was 
planted  twelve  days  later  than  the  other  half,  so  as  to  supply  an  abund- 
ance of  pollen  as  needed  at  different  dates.  This  precaution  was  found 
to  be  unnecessary,  as  the  spikes  of  a wheat  plant  that  is  given  plenty  of 
room  do  not  ripen  simultaneously,  but  at  intervals.  By  using  as  one 
of  the  parent  plants  the  Haynes  Blue  Stem  variety,  possessing  a char- 
acteristic hairy  chaff,  the  author  believed  that  he  was  able  to  deter- 
mine whether  crosses  had  been  made,  or  whether  self-fertilization  had 
occurred. 

From  about  2,000  flowers  pollenated,  101  grains  of  wheat  were  secured 
for  further  trial. 

Plants  grown  in  1891  from  the  seed  of  1890,  which  was  the  result  of 
crosses  between  the  Fife  and  Haynes  Blue  Stem,  gave  the  following 
results:  In  four  out  of  nine  cases  where  Blue  Stem  was  used  as  the 
male,  the  resulting  cross  had  the  hairy  chaff  of  the  male  parent.  Four 
out  of  five  plants  where  Fife  pollen  was  used  had  the  smooth  chaff  of 
the  male  parent;  the  fifth  showed  only  a partial  hairy  covering  of  the 
chaff. 

Single  plants  of  wheat  were  grown  in  hills  12  by  18  inches  apart,  in 
order  to  select  seed  from  plants  developed  under  the  most  favorable 
conditions.  The  tabulated  results  show  the  weight  of  grain  produced 
by  the  best  ten  plants  of  each  variety,  the  number  of  heads  per  plant, 
length  of  heads,  height  of  plants,  relative  earliness,  and  liability  of 
grain  to  shatter. 

Thiclmess  of  seeding  wheat  and  oats  (pp.  25,26). — With  a shoe  drill 
spring  wheat  was  sown  at  the  rate  of  2,  3,  3J,  4,  4 J,  5,  5£,  and  6 pecks 
per  acre.  The  smallest  yield  resulted  from  the  use  of  4 pecks  of  seed, 
and  the  largest  from  5J  pecks.  Four  pecks  per  acre  were  sown  in  drills 
6 inches  apart;  on  another  plat  the  same  quantity  was  used,  sowing  2 
pecks  one  way  and  2 pecks  crosswise;  on  a third  plat  4 pecks  were 
sown  in  drills  3 inches  apart.  The  slight  difference  in  the  yields  was 
in  favor  of  sowing  in  one  direction  in  drills  6 inches  apart. 

Oats  were  sown  at  the  rate  of  4,  5,  6,  7,  8,  9,  10,  11,  and  12  pecks  per 
acre.  The  variations  in  the  yields  were  small,  all  the  figures  from  6 to 
12  giving  somewhat  better  results  than  either  smaller  or  larger  cpau* 
tities, 
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Varieties  of  oats  and  barley  (pp.  54,55). — The  yields  of  7 varieties  of 
oats  and  of  2 varieties  of  barley  are  tabulated. 

Preparation  of  land  for  wheat  and  oats  (pp.  55-63). — At  Eldridge,  North 
Dakota,  spring  wheat  was  grown  on  fall-plowed  land  5 on  spring-plowed 
land ; on  wheat  stubble,  simply  well- worked  with  a disk  harrow  before 
sowing;  and  on  unprepared  stubble  land.  Oats  were  also  grown  on 
plats  prepared  as  above.  With  both  grains  the  results  were  in  favor  of 
spring  plowing. 

A popular  discussion  of  the  practice  of  the  best  wheat-growers  is 
given. 

Rotation  experiments  (pp.  50-54). — Twenty-nine  plats,  each  1 acre 
in  area,  have  been  laid  oft*  for  a test  of  different  rotations.  Wheat  enters 
into  all  these  rotations;  the  other  crops  to  be  used  are  corn,  timothy, 
field  peas,  millet,  rape,  mangel- wurzels,  clover,  barley,  rye,  potatoes,  and 
flax.  The  yields  of  many  of  the  plats  in  1892  and  a schedule  of  crops  to 
be  grown  on  every  plat  from  1892  to  1900,  inclusive,  are  given.  The 
land  used  for  this  test  is  believed  to  be  remarkably  uniform. 

Methods  of  sowing  wheat  (pp.  63-68). — At  Power,  North  Dakota,  wheat 
was  broadcasted  at  the  rate  of  5 pecks  per  acre  and  sown  at  the  rate 
of  4 pecks  per  acre  with  a hoe  drill  and  a press-drill.  The  yields  of 
wheat  per  acre  were  as  follows:  From  broadcasting,  8.5  bushels;  from 
the  hoe  drill,  8.6  bushels;  and  from  the  press  drill,  10.5  bushels. 

Several  styles  of  drills  and  broadcast  seeders  are  discussed. 

Experiments  with  varieties  of  millet,  flax,  fodder  corn,  and  field 
peas,  W.  M.  Hays  (North  Dakota  Sta.  Bui.  No.  10 , May,  1893 , pp. 
27-44). — Broom-corn  millet  (Panicum  miliaceum)  is  recommended  both 
for  hay  and  for  grain.  Belgian  flax  was  successfully  grown  at  F argo  and 
at  Power  in  1892.  The  yields  and  descriptions  of  28  varieties  of  corn  and 
of  24  varieties  of  field  peas  are  tabulated.  Experiments  with  peas 
conducted  in  Dakota,  and  previously  in  Minnesota,  led  the  author  to 
believe  that  a larger  yield  of  peas  than  of  wheat  could  he  obtained  on 
sandy  land.  The  pressing  need  for  a pea  harvester  which  would  gather 
the  peas  without  shelling  them  is  mentioned. 

Sowing  oats  with  peas,  W.  M.  Hays  (North  Dakota  Sta.  Bui.  No. 
10 , May,  1893 , pp.  44-47). — Oats  and  peas  were  sown  alone  and  in  mix- 
tures variously  proportioned.  Oats  alone  produced  the  greatest  weight 
of  grain  per  acre,  peas  nearly  as  much.  The  mixtures  yielded  less  grain 
than  peas  and  oats  separately.  When  a mixture  was  used,  the  best 
proportion  was  found  to  be  2 bushels  of  oats  with  one-half  bushel  of 
peas  per  acre. 

Experiments  with  oats,  R.  J.  Reddind  (Georgia  Sta.  Bui.  No.  21, 
Aug.,  1893,  pp.  48-50). — Fertilizer  tests. — Four  plats  of  fall-sown  oats 
were  unmanured,  4 received  200  pounds  of  superphosphate,  and  200  of 
cotton  seed  meal  per  acre;  4 Received  200  pounds  of  superphosphate 
and  400  of  cotton  seed  meal;  4 received  a complete  fertilizer  consisting 
of  200  pounds  of  superphosphate,  50  of  muriate  of  potash,  and  400  of 
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cotton  seed  meal;  and  4 received  a complete  fertilizer  consisting  of  200 
pounds  of  superphosphate,  50  of  muriate  of  potash,  and  200  of  cotton- 
seed meal  per  acre.  The  unfertilized  plats  averaged  27.52  bushels  of 
oats  per  acre;  the  fertilized  plats  yielded  from  36.72  to  39.80  bushels. 
The -test  was  unsatisfactory  on  account  of  the  irregularity  in  the  stand 
of  oats,  caused  by  the  frequent  hard  freezes  during  the  winter  of  1892-?93. 

To  test  the  relative  values  of  cotton -seed  meal  and  nitrate  of  soda, 
6 plats  were  sown  with  oats  November  17,  1892.  All  were  manured 
with  the  same  mineral  fertilizers,  viz,  superphosphate  at  the  rate  ®f  240 
pounds  per  acre  and  muriate  of  potash  at  the  rate  of  140  pounds.  On 
3 plats  cotton-seed  meal  was  applied  at  the  rate  of  920  pounds  per 
acre  at  the  time  of  sowing. 

The  other  3 plats  received  the  same  amount  of  nitrogen,  half  of 
it  in  the  form  of  460  pounds  of  cotton-seed  meal  applied  at  the  time  of 
sowing,  and  half  as  nitrate  of  soda  applied  as  a top  dressing  March  3. 
The  plats  fertilized  with  cotton-seed  meal  and  nitrate  of  soda  averaged 
56.90  bushels  of  oats  per  acre,  and  the  other  plats  49.52  bushels. 

Variety  test. — Five  varieties  of  oats  were  tested,  the  yields  ranging 
from  34.21  bushels  to  46.09  bushels  per  acre.  Vitiating  conditions  ren- 
dered the  test  inconclusive. 

Experiments  with  Irish  potatoes,  H.  A.  Morgan  and  F.  H. 
Burnette  ( Louisiana  Stas.  Bui.  JVo.  22 , 2d  ser.,  pp.  704-708). 

Synopsis. — These  experiments  embraced  an  inconclusive  test  of  60  varieties;  a fertil- 
izer test  on  the  first  and  second  crops,  in  which  the  use  of  fertilizers  was  gen- 
erally profitable;  methods  of  planting;  distance  in  the  drill  and  number  of  eyes 
for  planting.  Planting-  on  a level  gave  better  results  than  on  ridges  or  in 
trenches.  A.  distance  of  8 inches  in  the  drill  afforded  the  largest  yield.  When 
large  tubers  were  planted  the  crop  was  greater  than  when  small  tubers  or  cut- 
tings were  used. 

Varieties  (p.  704). — The  results  gave  no  conclusive  information  as  to 
the  best  varieties,  and  the  yields  of  only  4 of  the  60  varieties  tested 
are  recorded. 

Fertilizer  tests  (pp.  705,  706). — On  the  first  and  second  crops  of  pota- 
toes 1,000  pounds  of  cotton-seed  meal,  300  pounds  of  acid  phosphate,  and 
100  pounds  of  sulphate  of  potash  were  applied  per  acre,  separately  and 
in  combination.  Except  where  potash  was  applied  alone  the  fertilizers 
increased  the  yields.  In  both  crops  cotton-seed  meal  alone  and  acid 
phosphate  alone  gave  larger  yields  than  a complete  fertilizer.  The 
unfertilized  plat  of  the  first  crop  yielded  228.99  bushels  per  acre.  The 
yield  Avitli  fertilizers  varied  between  223.41  and  346.30  bushels  per  acre. 

The  fall  crop  on  the  unfertilized  plat  yielded  81.07  bushels  per  acre. 
The  fertilized  plats  gave  from  77.44  to  118.63  bushels  per  acre.  Four- 
teen hundred  pounds  of  a u complete  fertilizer”  per  acre  gave  slightly 
better  results  when  applied  at  three  different  times  than  when  applied 
all  at  once,  the  yields  being,  respectively,  285.07  and  259.44  bushels.  The 
same  fertilizer  was  applied  to  potatoes  grown  by  the  Rural  method,  and 
9053— No.  2 4 
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the  yield  was  509.92  bushels  per  acre.  Of  this  large  yield  only  3.47 
bushels  were  small  potatoes. 

Methods  of  planting  potatoes  (pp.  705-706). — The  following  table  gives 
the  yields  from  planting  potatoes  on  a level,  on  ridges,  and  by  the  Rural 
method : 

Yields  per  acre  from  planting  potatoes  by  different  methods. 


Method  of  planting. 

Yield  of 
market- 
able 

potatoes. 

Yield  of 
small 
potatoes. 

Total 

yield. 

On  the  level 

Bushels. 
381.  00 

Bushels. 
27. 92 

Bushels. 
408.  09 

Usual  ridge  system. 

201.  27 

27.  72 

228.  99 

Usual  ridge  system  (hilled) 

242. 00 

23.  26 

265.  26 

Rural  system,  with  pine  straw .• 

321. 11 

13.  97 

335.  08 

Rural  system,  with  long  hay 

339.  73 

9.  30 

349.  03 

The  “ Rural  system”  consists  in  cleaning  out  a furrow  after  the  land  is  prepared 
with  a plow  to  the  depth  of  6 inches.  These  furrows  are  made  3 feet  apart.  Plant 
the  potatoes  in  bottom  of  furrow,  and  over  these  place  about  2 inches  of  tine  soil, 
upon  which  may  be  scattered  the  fertilizers,  then  lay  in  the  fhrrow  straw  or  hay 
about  2 inches  deep  (usually  cut  into  pieces  2-4  inches  long),  then  the  furrow  is 
completely  filled  in  and  rounded  up. 

Distance  experiments  (p.  706).-— Potatoes  were  planted  4,  8, 12, 16,  and 
20  inches  apart  in  the  drill.  The  distance  between  rows  is  not  stated. 
The  largest  yield,  412.06  bushels,  was  afforded  by  a distance  of  8 inches 
in  the  drill.  The  authors  recommend  planting  12  inches  in  the  drill. 

Size  of  seed  (p.  707). — The  following  table  gives  the  yields  secured 
when  large  and  small  potatoes  and  cuttings  of  one,  two,  three,  and 
four  eyes  were  planted : 

Yields  per  acre  from  ivhole  potatoes  and  cuttings. 


Number  of  eyes  to  plant. 

Yield  of 
market- 
able 

potatoes. 

Yield  of 
small 
potatoes. 

Total 

yield. 

One  eye ... 

Bushels. 
272.  25 

Bushels. 
24.  43 

Bushels. 
296.  68 

Two  eves  . 

293. 19 

38.40 

331.  59 

Three  eyes  .... 

248.98 

41.48 

290.  86 

Four  eyes 

205.  93 

31.41 

237.  34 

Whole  tubers,  small  size 

289.  70 

41.80 

331.50 

Whole  tubers,  large  size 

337.  40 

70.  97 

408.  37 

Compilations  of  experiments  made  at  thirteen  stations  to 
determine  the  proper  amounts  of  seed  potatoes,  P.M.  Harwood 
andP.  Gr.  Holden  ( Michigan  Sta.  Bui.  Wo.  93,  pp.  53). — Tabulated  data 
and  notes  on  experiments  made  at  thirteen  stations. 

The  general  conclusion  from  this  bulletin  is  that  the  potato-growers  of  Michigan 
do  not  plant  enough  seed.  Experiments  go  to  show  that  for  ordinary  distances  the 
half  potato  gives  better  results  than  any  smaller  amount.  For  weak  growing  varie- 
ties, or  varieties  haviug  small  tubers,  even  a larger  amount  of  seed  will  be  found 
more  profitable. 
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A careful  investigation  shows  clearly  that — 

(1)  An  increase  in  seed  within  ordinary  limits  produces  a marked  increase  both  in 
total  yield  and  marketable  yield. 

(2)  An  increase  in  seed  from  one  eye  up  to  the  half  potato  produces  an  increase 
in  the  net  value  of  the  crop.  But  the  increased  yield  from  the  whole  potato  over  the 
half  potato  is  not  sufficient  to  cover  the  cost  of  the  greater  amount  of  seed. 

A comparison  of  the  half  potato  with  the  two  eyes  shows  that — 

(1)  For  total  yield  (large  and  small)  of  95  experiments  76  are  in  favor  of  the  half 
potato  and  19  in  favor  of  the  two  eyes. 

(2)  For  marketable  yield  (total  less  small)  of  73  experiments  58  are  in  favor  of  the 
half  potato  and  15  in  favor  of  the  two  eyes. 

(3)  For  net  marketable  yield  (marketable  less  amount  of  seed)  of  30  experiments 
23  are  in  favor  of  the  half  potato  and  7 are  in  favor  of  the  two  eyes 

(4)  For  net  value  of  crop  (value  of  crop  less  value  of  seed)  of  30  experiments  22 
are  in  favor  of  the  half  potato  and  8 in  favor  of  two  eyes. 

A comparison  of  the  whole  potato  with  the  half  potato  shows  that — 

(1)  For  the  total  yield  (large  and  small)  of  54  experiments  46  were  in  favor  of  the 
whole  potato  and  8 in  favor  of  the  half  potato. 

(2)  For  the  marketable  potato  of  42  experiments  36  were  in  favor  of  the  whole 
potato  and  6 in  favor  of  the  half  potato. 

(3)  For  the  net  marketable  above  seed  of  13  experiments  7 are  in  favor  of  the 
whole  potato  and  6 in  favor  of  the  half  potato. 

(4)  For  the  net  value  of  crop  (value  of  marketable  less  value  of  seed  planted)  of 
12  experiments  7 are  in  favor  of  the  whole  potato  and  5 in  favor  of  the  half  potato. 

The  conclusions  given  above  are  based  on  the  hitherto  unpublished 
results  of  experiments  at  the  Michigan  Station  and  on  published  results 
of  the  following  stations : Georgia,  Bui.  No.  17  (E.  S.  R.,  vol.  hi,  p.  693)  ; 
Indiana,  Bui.  No.  42  (E.  S.  R.,  vol.  iv,  p.  466);  Kentucky,  Bui.  No. 
16  (O.  E.  S.  Bui.  No.  2,  part  ii,  p.  41),  Bui.  No.  22  (E.  S.  R.,  vol.  I,  p. 
219);  Louisiana,  Bui.  No.  4,  2d  ser.  (E.  S.  R.,  vol.  n,  p.  566);  Maryland, 
Bui.  No.  2 (O.  E.  S.  Bui.  No.  2,  part  ii,  p.  71),  Report  for  1890  (E.  S.  R., 
vol.  ii,  p.  348);  Massachusetts  State,  Report  for  1884,  Report  for  1885; 
Michigan,  Bui.  No.  46  (E.  S.  R.,  vol.  I,  p.  86),  Bui.  No.  85  (E.  S.  R.  vol. 
hi,  p.  872);  Nevada,  Bui.  No.  14  (E.  S.  R.,  vol.  in,  p.  802);  New  York 
State,  Report  for  1882,  Report  for  1883,  Report  for  1889  (E.  S.  R.,  vol. 
it,  p.  595),  Report  for  1890  (E.  S.  R.,  vol.  in,  p.  404);  Ohio,  Report 
for  1887 ; Tennessee,  Bui.,  vol.  hi,  No.  1 (E.  S.  R.,  vol.  ii,  p.  71);  Utah, 
Bui.  No.  5 (E.  S.  R.,  vol.  ii,  p.  664);  Wisconsin,  Bui.  No.  22  (E.  S.  R., 
vol.  ii,  p.  30). 

The  results  of  experiments  by  E.  S.  Carman,  published  in  New 
Potato  Culture,  are  also  used.  Mr.  Carman,  by  planting  a whole  potato, 
with  all  eyes  but  one  peeled  off,  every  foot  in  trenches  3 feet  apart, 
fertilizing  liberally  and  cultivating  flat,  secured  a yield  at  the  rate  of 
'806.66  bushels  per  acre. 

Experiments  at  the  Michigan  Station  to  determine  the  proper 
amounts  of  seed  potatoes,  P.  M.  Harwood  and  P.  G.  Holden 
( Michigan  Sta.  Bui.  No.  93 , Apr.,  1893,  pp.  7-15). 

> Synopsis . — In  experiments  in  1891  with  Burbank  and  Pearl  of  Savoy  varieties  the 
total  and  marketable  yields  increased  with  the  size  of  the  piece  planted,  from 
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one  eye  to  tlie  whole  potato.  The  largest  net  value  (value  of  marketable  pota- 
toes less  value  of  seed)  with  the  Burbank  was  from  using  half  potatoes;  with 
Pearl  of  Savoy,  from  using  whole  potatoes. 

With  Rural  New  Yorker  No.  2 the  largest  total  yield,  marketable  yield,  and 
net  value  of  crop  resulted  in  1891  from  using  two  eyes  for  see'd;  in  1892  from 
using  whole  potatoes. 

In  1892,  with  Early  Ohio  and  Rural  New  Yorker  No.  2,  the  total  yield  increased 
with  the  size  of  the  piece  planted.  Generally  the  yield  of  small  potatoes 
increased  with  the  size  of  the  piece  planted.  Cuttings  from  large  potatoes 
gave  better  results  than  cuttings  from  small  potatoes. 

In  computing  tlie  net  value  of  the  crop  50  cents  per  busliel  was  used 
as  the  price  of  seed  and  44  cents  as  the  price  of  the  large  potatoes  of 
the  crop.  The  small  potatoes  were  not  valued. 

In  1891  the  Burbank  was  planted  in  hills  33  inches  apart  each  way. 
One  plat  was  mulched.,  another  was  cultivated  in  the  usual  way,  and  a 
third  had  mulch  applied  in  the  hill.  The  following  table  gives  the 
average  results  : 


Yields  per  acre  from  planting  single  eyes,  quarters,  halves,  and  whole  potatoes. 


Seed. 

Total 

yield. 

Yield  of 
small 
potatoes. 

Yield  of 
large 
potatoes. 

Amount 
of  seed 
planted. 

Yet  yield, 
large 
potatoes 
less  seed. 

Value  of 
large 
potatoes. 

Cost  of 
seed. 

Net 

value  of 
large 
potatoes, 

Burbank. 

One  eye 

Quarter  potato 

Half  potato 

Whole  potato 

Bushels 

88 

181 

203 

212 

Bushels. 

10 

21 

30 

29 

Bushels. 

78 

160 

173 

183 

Bushels. 

2.7 

6.0 

12.0 

24.0 

Bushels. 

153 

154 
161 
159 

-$34.  32 
70.  40 
76.12 
80.  52 

$1. 35 
3.  00 
6.00 
12.  00 

$32.  97 

67.  40 
70.12 

68.  52 

Pearl  of  Savoy  and  Rural  New  Yorker  No.  2 were  planted  in  hills 
and  drills  33  inches  apart.  In  the  hills  two  pieces  were  placed;  in  the 
drills  one  piece  every  1GJ  inches.  The  following  table  gives  the  aver- 
age results : 


Yields  from  planting  single  eyes,  two  eyes,  halves,  and  whole  potatoes. 


Seed. 


Pearl  of  Savoy. 

One  eye 

Two  eyes 

Half  potato 

Whole  potato 

Rural  Netv  Yorker 
No.  2. 


One  eye 

Two  eyes 

Half  potato. . 
Whole  potato. 


Total 

yield. 

Yield  of 
small 
potatoes. 

Yield  of 
large 
potatoes. 

Amount 
of  seed 
planted. 

Net  yield. 

large 
potatoes, 
less  seed. 

Value  of 
large 
potatoes. 

Cost  of 
seed. 

Net 

value  of 
large 
potatoes. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

72 

11 

61 

5.4 

55.  6 

$26.  84 

$2.  70 

$24.14 

85 

3 

82 

10.8 

71.2 

36.  08 

5.40 

30.  68 

107 

19 

88 

24.0 

64.0 

38.  72 

12.  00 

26.72 

173 

35 

138 

48.0 

90.  0 

60.  72 

.24.  00 

36.  72 

229 

8 

221 

5.4 

215.6 

97.24 

2.  70 

94.  54 

272 

8 

264 

10.  8 

253.2 

116.16 

5.40 

110.76 

259 

11 

248 

24.0 

224.  0 

109. 12 

12.  00 

97.12 

264 

24 

240 

48.0 

192.0 

105.  60 

24.  00 

] 

81.60 

In  1892  Early  Ohio  and  Rural  New  Yorker  No.  2 were  planted  in 
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hills  and  drills,  as  in  1891.  The  following  table  gives  the  average 
results : 


Yield  of  single  eyes,  two  eyes,  halves,  and  ivhole  potatoes. 


Seed. 

Total 

yield. 

Yield  of 
small 
potatoes. 

Yield  of 
large 
potatoes. 

Amount 
of  seed 
planted. 

Net  yield, 
large 
potatoes 
less  seed. 

Value  of 
large 
potatoes. 

Cost  of 
seed. 

Net 

value  of 
large 
potatoes. 

Early  Ohio. 

One  eye 

Bushels. 

130 

Bushels. 

41 

Bushels. 

89 

Bushels. 

5.4 

Bushels. 

84 

$39.16 

$2.  70 

$36. 46 

Two  eyes 

173 

44 

129 

10.8 

118 

56.  76 

5. 40 

51.36 

Half  potato 

227 

08 

159 

24.0 

135 

69.  96 

12.  00 

57.96 

Whole  xjotato 

278 

91 

182 

48.0 

134 

80.  08 

24.  00 

56.  08 

Rural  New  Yorker 
No.  2. 

One  eye 

239 

51 

188 

5.4 

183 

82. 72 

2. 70 

80.  02 

Two  eyes 

242 

84 

158 

10.8 

147 

69.  52 

5. 40 

64. 12 

Half  potato 

325 

106 

219 

24.0 

195 

96.  36 

12.  00 

84.  36 

Whole  potato 

375 

1 

112 

263 

48.0 

215 

115.  72 

24.  00 

91. 72 

In  these  experiments  the  plats  planted  with  smaller  amounts  of  seed 
showed  many  vacant  hills  in  a dry  season.  The  larger  amounts  of  seed 
gave  a more  vigorous  growth  of  vines  and  an  earlier  crop.  The  crop 
from  whole  potatoes  ripened  from  five  to  ten  days  earlier  than  the  crop 
on  the  plats  planted  with  single  eyes. 

With  the  varieties  Empire  State,  Early  Mayflower,  and  Rural  Hew 
Yorker  Ho.  2 the  value  for  seed  of  cuttings  from  large  and  from  small 
potatoes  was  investigated.  In  every  instance  the  total  yield,  yield  of 
large  potatoes,  and  net  value  of  crop  was  greater  when  the  cuttings 
were  from  large  tubers. 

Experiments  with  potatoes,  P.  M.  Harwood  ( Michigan  Sta.  Bui. 
Wo.  95,  Apr.,  1893,  pp.  20). 

Synopsis. — This  lb ulletin  contains  accounts  of  experiments  on  (1)  hills  vs.  drills,  result- 
ing in  favor  of  drills;  (2)  shallow  vs.  deep  culture,  resulting  in  favor  of  the  latter; 
(3)  depth  of  planting;  (4)  mulching  vs.  cultivation,  in  which  the  yield  was 
slightly  in  favor  of  cultivation ; and  (5)  45  varieties  of  potatoes  grown  in  1891 
and  49  in  1892. 

Hills  vs.  drills  (pp.  5,  6). — In  1892, 24  experiments  were  made  on  this 
subject  and  2 varieties  were  used.  Equal  amounts  of  seed  were  used 
for  equal  areas,  and  each  potato  was  cut  into  four  pieces.  The  Early 
Ohio  gave  an  average  of  207  bushels  per  acre  in  drills  and  195  in 
hills;  the  Rural  Hew  Yorker  Ho.  2 yielded  310  bushels  in  drills  and 
281  bushels  in  hills.  In  a similar  experiment  in  1891  the  results  were 
also  in  favor  of  drills. 

Shallow  vs.  deep  culture,  and  depth  of  planting  (pp.  7-12). — On  these 
questions  45  experiments  were  conducted.  The  ground  was  a sandy 
loam.  The  potatoes  were  planted  at  depths  of  2,  3,  4,  5,  and  6 inches. 
The  cultivator  when  intended  for  shallow  culture  was  set  at  a depth  of 
1£  inches  and  for  deep  culture  at  5 inches.  In  ripening,  the  plats 
planted  2 and  3 inches  deep  were  slightly  in  advance  of  the  others. 
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The  average  total  yield  for  shallow  culture  was  263  bushels  per  acre 
and  for  deep  culture  290  bushels.  Deep  culture  also  gave  the  largest 
yield  of  marketable  potatoes  and  the  smallest  yield  of  sunburned  and 
small  potatoes. 

For  planting  potatoes  3 inches  proved  the  best  depth  as  far  as  total 
yield  was  concerned.  The  yield  of  those  planted  2 inches  deep  was  275 
bushels  per  acre;  3 inches  deep,  298  bushels ; 4 inches  deep,  279  bushels ; 
5 inches  deep,  273  bushels,  and  6 inches  deep,  238  bushels.  The  mar- 
ketable yield  was  practically  the  same  for  those  planted  4,  5,  and  6 
inches  deep;  slightly  less  for  those  3 inches  deep,  and  still  less  for 
those  at  a depth  of  2 inches. 

Mulching  vs.  cultivation  (pp.  13-16). — In  an  experiment  in  1891  the 
yield  of  potatoes  grown  under  a mulch  of  straw  was  112.9  bushels  per 
acre;  when  the  mulch  was  applied  in  the  hill  the  yield  was  155.2  bush- 
els. The  yield  from  cultivation  without  mulch  was  168.3  bushels. 

In  an  experiment  in  1892,  2 varieties  were  used  to  compare  mulching 
with  cultivation.  Early  Ohio  mulched  yielded  167  bushels  per  acre; 
cultivated,  199  bushels.  The  Bural  New  Yorker  No.  2 when  mulched 
yielded  252  bushels;  when  cultivated,  385  bushels.  The  cost  of  culti- 
vation  was  less  than  the  cost  of  mulching,  and  the  profit  with  both 
varieties  was  in  favor  of  cultivation.  In  the  summer  of  1892,  however, 
there  was  a large  amount  of  rain  and  the  straw  used  as  a mulch  was  not 
free  from  grain,  so  that  oats  came  up  on  most  of  the  plats.  Both  of 
these  conditions  were,  of  course,  against  the  mulched  plats. 

Varieties  (pp.  17-20).— In  1891,  45  varieties  were  tested,  and  in  1892 
49  varieties.  In  both  years  the  yields  of  different  varieties  varied 
widely,  the  extremes  in  1892  being  304  bushels  per  acre  for  the  Summit 
and  81  bushels  for  the  Rochester  Favorite. 

The  sugar  beet,  J.  H.  Shepard  ( So ut h Dakota  Sta.  Bui.  No.  34 , Apr., 
1893, pp.  47-76). 

Synopsis. — Home-grown  beet  seed  produced  beets  of  a higb  quality.  Trials  made  by 
farmers  in  many  parts  of  South  Dakota  indicate  that  nearly  every  part  of  the 
State  is  capable  of  raising  beets  well  adapted  to  sugar  manufacture.  Analyses 
of  158  samples  of  beets  are  given.  * * * 

This  is  a continuation  of  work  reported  in  Bulletin  No.  27  of  the 
station  (E.  S.  R.,  vol.  hi,  p.  889).  From  selected  mother  beets 
which  seeded  in  1891  seeds  were  saved  and  planted  in  1892.  The 
analyses  of  mother  beets  were  made  after  storing  in  the  barn  cellar 
till  May,  1891.  Three  beets  of  the  Klein  Wanzleben  variety  then 
showed,  respectively,  15.7,  17.4,  and  15.6  per  cent  of  sugar.  Beets 
from  this  seed  analyzed  in  August,  1892,  gave  18.7  per  cent  of  sugar. 
Two  mother  beets  of  Pajaro  Valley  variety  gave  15.31  and  15.51 
per  cent  of  sugar;  the  progeny  of  the  same  showed  15.5  per  cent  of 
sugar.  Two  Simon  Legrand  mother  beets  gave  15.11  and  15.61  per 
cent  sugar;  their  progeny  gave  18.2  and  18.1  per  cent. 

Imported  seed  was  distributed  to  farmers  throughout  the  State. 
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Notes  and  tabulated  data  oil  culture  and  the  results  of  analyses  are 
reported  for  158  samples  of  beets  grown  in  different  parts  of  the  State. 
Analysis  gave  the  following  results : 


Per  cent  of  sugar  in  tlie  beet : Samples. 

Under  12 ‘27 

Between  12  and  13 13 

Between  13  and  14 26 

Between  14  and  15 34 

Between  15  and  16 28 

Between  16  and  17 13 

Between  17  and  18 10 

Between  18  and  19 6 

Over  20 1 


The  work  with  sugar  beets,  which  has  extended  over  four  years,  will 
be  discontinued. 

Field  experiments  with  wheat,  W.  0.  Latta  ( Indiana  Sta.  Bui. 
Vo.  45 , Aug.,  1893 , pp.  49-62). 

Synopsis. — A continuation  of  the  work  recorded  in  Bulletin  No.  41  of  the  station  (E. 
S.  R.,  vol.  iv,  p.  340).  The  experiments  are  classed  under  the  following  heads : 
(1)  Test  of  varieties;  (2)  quantity  of  seed  per  acre;  (3)  early  and  late  sowing; 
(4)  rotation  vs.  continuous  grain  cropping;  (5)  commercial  fertilizers  and 
horse  manure;  (6)  mowing  wheat  in  spring,  and  (7)  early  vs.  late  harvesting. 
The  average  results  in  these  lines  favor  Velvet  Chaff  (brown  bearded),  Michigan 
Amber,  Jones  Winter  Fife,  and  Early  Red  Clawson  varieties;  6 to  8 pecks  of 
seed  per  acre;  sowing  about  September  20  rather  than  later,  and  rotation  of 
grain  and  grass.  In  1893  commercial  fertilizers  were  unprofitable,  while 
stable  manure  yielded  a slight  profit.  Mowing  wheat  in  the  spring  materially 
reduced  the  yield  of  grain  and  straw.  The  yield  of  wheat  was  not  appreciably 
affected  by  the  stage  in  which  it  was  harvested. 

Test  of  varieties  (pp.  49-54). — Tabulated  data  are  given  for  35  varie- 
ties of  wheat  tested  in  1893,  with  the  average  yields  of  6 varieties 
during  from  one  to  ten  years.  The  varieties  recommended  by  the 
author  are  Velvet  Chaff  (brown  bearded),  Michigan  Amber,  Jones 
Winter  Fife,  and  Early  Eed  Clawson.  All  were  seriously  injured 
by  rust. 

Quantity  of  seed  per  acre  (p.  55). — Tabulated  data  are  given  for  the 
yields  of  wheat  seeded  at  rates  varying  from  2 to  8 pecks  per  acre 
during  nine  years  (1885-793).  The  average  yields  for  the  nine  years 
were  from  22.07  to  30.35  bushels  per  acre,  increasing  with  the  increased 
thickness  of  seed.  The  increase  from  sowing  more  than  6 pecks  was 
relatively  small. 

Early  and  late  sowing  (p.  55). — Tabulated  data  are  given  for  the 
yield  of  wheat  sown  in  five  years  (1889-793)  at  different  dates  from 
September  18  to  October  18.  The  average  results  strongly  favor  the 
September  sowings.  The  falling  off  in  yield  increased  in  a marked 
degree  toward  the  close  of  the  season. 

Rotation  vs.  continuous  grain  cropping  (p.  56). — The  average  yields  in 
bushels  per  acre  of  all  the  wheat  plats  of  each  series  for  seven  years 
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(lSS7-’93)  were  as  follows:  Grass  and  grain  21.61,  grain  alone  15.89,  or 
a gain  from  rotation  of  5.72  bushels  per  acre. 

Commercial  fertilizers  and  horse  manure  (pp.  57-59). — Notes  and 
tabulated  data  are  given  for  an  experiment  made  during  four  years.  The 
financial  results  in  1893  were  in  favor  of  horse  manure,  while  the  commer- 
cial fertilizers  resulted  in  loss.  The  average  results  of  the  four  years’ 
experiment  are  given  in  the  following  table: 


Average  yield  of  wheat  per  acre  during  four  years  and  financial  results. 


Fertilizers. 

Amount. 

Average  yield. 

Increased  yield. 

Net 
profit 
or  loss. 

Grain. 

Straw. 

Grain . 

Straw. 

None 

Lbs. 

Bush. 
20. 89 

) 

Lbs. 

1,971 

Bush. 

Lbs. 

Dissolved  bone  black 

138 

Sulphate  of  ammonia 

196 

\25.  26 

2,671 

5. 17 

803 

*_ $6.  02 

Muriate  of  potash 

Dissolved  bone  black 

104 

) 

Sulphate  of  ammonia 

Muriate  of  potash 

112 

40 

V 24. 49 

2,  659 

4. 40 

791 

—2,  71 

X one 

19.  29 

1,765 

Horse  manure 

8,  875 

24.75 

2,  753 

4.  98 

785 

0.  22 

Horse  manure 

6,  975 

24.  51 

1,  826 
2,172 

4.  74 

-r-142 

— 0.  38 

None 

20.  26 

* The  minus  sign  (— ) indicates  a loss. 


Mowing  wheat  in  the  spring  (p*  59). — Notes  and  tabulated  data  on  an 
experiment  in  which  wheat  on  2 plats  was  mown  April  28  when  the 
wheat  was  about  6 inches  high.  The  growth  of  wheat  in  this  year,  as 
in  the  preceding  year,  was  retarded  and  the  yields  of  grain  and  straw 
were  considerably  reduced. 

Early  vs.  late  harvesting  (pp.  60,  61). — The  first  cutting  in  1893  was 
made  June  27,  when  the  bulk  of  the  crop  had  passed  into  the  dough  state. 
Four  other  cuttings  were  made  at  intervals  of  two  days.  The  yield  of 
wheat  varied  but  slightly  between  the  very  early  cutting  and  the  very 
late  cutting.  Analyses  were  made  to  determine  the  albuminoid  and 
amide  nitrogen  in  wheat  cut  at  different  dates.  The  results  showed  very 
slight  changes  in  the  form  or  per  cent  of  nitrogen  present.  The  preva- 
lence of  rust  rendered  this  experiment  inconclusive. 

Smut  (pp.  61,  62). — Brief  notes  are  given  as  to  the  means  of  decreasing 
the  amount  of  loose  smut  and  preventing  the  appearance  of  stinking 
smut. 

Forms  of  nitrogen  for  wheat,  H.  A.  Huston  ( Indiana  Sta.  Bui. 
N~o.  45 , 1893 , pp.  63-65),, — Notes  and  tabulated  data  for  an  experi- 

ment on  hundredth- acre  plats  in  continuation  of  one  reported  in  Bulle- 
tin No.  41  of  the  station  (E.  S.  K,  vol.  iv,  p.  342).  Nitrate  of  soda, 
dried  blood,  sulphate  of  ammonia,  rotted  stable  manure,  and  muck  were 
applied  in  the  fall  or  spring,  or  in  both  seasons.  As  in  1892,  sulphate 
of  ammonia  gave  the  largest  increase.  The  second  largest  increase  was 
from  nitrate  of  soda,  and  the  third  from  dried  blood,  while  manure  and 
muck  gave  yields  less  than  the  adjoining  unfertilized  plats.  Analyses 


Horticulture. 


187 


of  grain  from  each  plat  show  that  the  amount  of  nitrogen  varied 
very  little.  The  results  of  this  year  are  considered  as  abnormal  and 
due  to  injury  from  rust,  which  interfered  with  the  normal  ripening  of 
the  grain. 

HORTICULTURE. 

Experiments  with  sweet  potatoes,  H.  A.  Morgan  and  F.  H. 
Burnette  (. Louisiana  Stas.  Bui.  No.  22 , 2d  ser.,  pp.  709-713). 

Synopsis. — These  embrace  tests  of  23  varieties;  an  inconclusive  fertilizer  test;  plant- 
ing in  trenches,  on  a level,  and  on  ridges;  distance  of  planting;  planting  slips 
of  different  length;  planting  slips  taken  from  different  portions  of  the  vine;  and 
lunching,  catting,  and  moving  the  vines.  The  yield  increased  with  the  height 
of  the  ridges.  In  the  distance  experiments  the  largest  yield  was  secured  by  plant- 
ing the  sli£s  every  12  inches  in  the  drill.  Slips  from  the  terminal  end  of  the  vine 
and  16  to  22  inches  long  were  most  productive.  Both  cutting  and  moving  the 
vines  reduced  the  crop. 

Varieties  (pp.  709,  710). — Of  the  23  varieties  tested  Hayman  was  most 
productive,  yieldiug  635  bushels  per  acre,  60  pounds  being  allowed  to 
the  bushel.  It  was  followed  by  Horton,  Southern  Queen,  and  Barbado 
iu  the  order  named.  Of  these  Barbado  is  the  only  one  classified  with 
the  cut-leaf  or  table  varieties. 

Fertilizer  experiments  (p.  710). — A fertilizer  test  occupied  13  plats,  of 
which  2 plats  were  unfertilized.  Nitrate  of  soda  at  the  rate  of  466§ 
pounds  per  acre,  sulphate  of  potash  at  the  rate  of  100  pounds,  acid 
phosphate  at  the  rate  of  300  pounds,  and  cotton-seed  meal  at  the  rate 
of  1,000  pounds  per  acre  were  applied  separately  and  in  combination. 
The  season  was  wet  and  favorable  for  the  production  of  vines.  The 
fertilizers  did  not  greatly  increase  the  yield. 

Methods  of  planting  (p.  711). — The  following  table  gives  the  yields  in 
bushels  per  acre  of  potatoes  grown  on  ridges  of  different  heights,  on  a 
level,  and  in  trenches : 


Yield  of  sweet  potatoes  from  ridges  of  different  heights. 


Method  of  planting. 

Yield  of 
market- 
able 

potatoes. 

Yield  of 
small 
potatoes. 

Total 

yield. 

Ju  trench  with  pine  st-mw  hnried  - - 

Bushels. 
160.  54 
153.  56 
143.  09 
171.  01 
212.  89 
219.  87 
331. 55 

Bushels. 

8.  72 
17.45 
13.  96 
13.96 
12.  21 
15. 70 
10.47 

Bushels. 
169.  26 
171.01 
157.  05 
184. 97 
225. 10 
235. 57 
342.  02 

0j2  the  level  --  r - . . 

On  ridge  4 inches  high 

On  rid°e  8 inches  high  

On  ridge  12  inches  Thigh  - - . _ 

< >n  rid°  e 16  inches  high  

On  ridge  20  inches  high ..  . 

Distance  experiments  (p.  711). — The  following  table  gives  the  total 
yield  in  bushels  per  acre  and  yield  of  marketable  and  small  sweet  pota- 
toes when  the  slips  were  planted  at  different  distances : 
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Yield  of  sweet  potatoes  from  slips  planted  at  different  distances. 


Distance  in  the  row. 


Eight  inches 

Twelve  inches  

Fifteen  inches 

Eighteen  inches 

Slips  in  pairs,  8 inches 

Slips  in  pairs,  12  inches 

Slips  in  pairs,  15  inches 

Slips  in  pairs,  18  inches 

Vines  all  along  the  row,  tips  out  every  15  inches 


Yield  of 
market- 
able 

potatoes. 


Yield  of 
small 
potatoes. 


Bushels. 
328. 06 
247. 79 
279.  20 
216.  38 
321.  08 
349. 00 
279.  20 
272.  22 
237.  32 


Bushels. 
10.  47 
10.  47 
6.  98 
10. 47 
13.96 
10. 47 
10. 47 
10. 47 
6.98 


Total 

yield. 


Bushels. 
338.  53 
258.  26 
286.18 
226.  85 
335.  04 
359.  47 
289.  67 
282.  69 
244. 30 


The  distance  between  the  rows  is  not  given.  In  1891  a distance  of  15 
inches  in  the  drill  was  best,  and  this  is  the  distance  which  the  authors 
recommend. 

Length  of  slips  (p.  712). — Long  slips  were  best,  as  shown  by  the  fol- 
lowing table,  which  gives  the  yields  in  bushels  per  acre: 


Yield  of  sweet  potatoes  from  slips  of  different  lengths. 


Length  of  slips. 

Yield  of 
market- 
able 

potatoes. 

Yield  of 
small 
potatoes. 

Total 

yield. 

Eour  inches  long  

Bushels. 
167.  52 

Bushels. 

15.70 

Bushels. 

183.22 

Eight  inches  long 

153.  56 

20.94 

174.  50 

Twelve  inches  long  

167.  52 

13.96 

181. 48 

Sixteen  inches  long 

240.  81 

15.  70 

256.  51 

Twenty  inches  long 

209. 40 

19.19 

228.  59 

Twenty-four  inches  long 

307. 12 

10. 47 

317.  59 

Whole  vines  laid  in  the  row,  covered  every  15  inches 

181. 48 

17.45 

198.  93 

Whole  vines  laid  in  the  row,  all  covered  but  leaves 

216.  38 

13.  96 

230.  34 

Slips  from  different  portions  of  the  vine  (x>.  712). — The  following  table 
indicates  that  the  terminal  end  of  the  vine  is  best  for  slips : 


Yield  of  sweet  potatoes  from  slips  taken  from  different  portions  of  the  vine. 


Source  of  slip. 

Yield  of 
market- 
able 

potatoes. 

Yield  of 
small 
potatoes. 

Total 

yield. 

Erom  the  terminal  end  of  vine 

Bushels. 
307. 12 
261.  75 
184.  97 

Bushels. 
13.96 
6.  98 
13.  96 

Bushels. 
321.08 
268.  73 
198.  93 

Erom  the  center  of  the  vine 

Erom  the  butt  end  of  the  vine. 

Pruning  the  vines  (p.  713). — The  following  table  indicates  that  the 
yield  of  sweet  potatoes  is  reduced  by  pruning  the  vines,  even  in  a wet 
season : 


Yield  of  sweet  potatoes  from  pruning  vines. 


Treatment. 

Yield  of 
market- 
able 

potatoes. 

Yield  of 
small 
potatoes. 

Total 

yield. 

Vines  pinched  weekly  to  a length  of  2 feet 

Bushels. 
188.46 
195.  44 
181.48 
250.  34 

Bushels. 
13.  96 
20.  94 
10.  47 
6. 48 

Bushels. 
202.  42 
216.  38 
191. 95 
256. 82 

Vines  cut  to  length  of  2 feet  Sept.  15 

Vines  cut  to  length  of  2 feet  Oct.  15 .. 

Arines  under  ordinary  treatment 
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Moving  the  vines  (p.  713). — Vines  undisturbed  and  allowed  to  root  at 
will  yielded  352.49  bushels  of  salable  and  70.78  bushels  of  small  sweet 
potatoes.  Vines  not  allowed  to  become  attached  yielded  220.85  bushels 
of  marketable  and  20.94  bushels  of  small  potatoes.  These  results, 
obtained  at  Baton  Rouge  in  1891,  are  quite  contrary  to  results  secured 
in  1891  in  other  parts  of  the  State. 

Experiments  with  vegetables,  H.  A.  Morgan  and  F.  H.  Bur- 
nette ( Louisiana  Stas.  Bui . No.  22 , 2d  ser .,  pp.  692-720). — Variety 
tests. — The  following  vegetables  were  tested : Four  varieties  of  aspar- 
agus, 14  of  beans,  23  of  beets,  2 of  kale,  2 of  Brussels  sprouts,  3 of 
cauliflowers,  37  of  cabbages,  10  of  carrots,  2 of  celery,  11  of  cucumbers, 
3 of  eggplant,  9 of  lettuce,  2 of  mustard,  1 of  rouquette,  16  of  musk- 
melons,  24  of  watermelons,  3 of  okra,  24  of  peas,  11  of  pepper,  23  of 
radishes,  5 of  ruta-bagas,  15  of  squashes,  41  of  early  tomatoes,  31  of 
fall  tomatoes,  and  12  of  turnips.  The  varieties  of  sweet  corn  planted 
were  ruined  by  the  boll  worm  ( Heliothis  armigera). 

Fertilizer  tests. — Cotton-seed  meal,  acid  phosphate,  sulphate  of  pot- 
ash, and  nitrate  of  soda,  singly  and  in  combination,  were  applied  to 
Bristol  Late  Flat  Dutch  cabbage.  The  results  showed  that  phosphoric 
acid  was  needed.  Mtrate  of  soda  increased  the  yield  and  injured  the 
quality  of  the  heads.  A single  application  of  a complete  fertilizer  gave 
heads  of  a better  quality  than  the  same  fertilizer  in  three  applications. 

Cotton-seed  meal  at  the  rate  of  1,000  pounds  per  acre,  acid  phos- 
phate at  the  rate  of  300  pounds,  and  sulphate  of  potash  at  the  rate  of 
100  pounds  were  applied  alone  and  in  combination  to  6 tomato  plants. 
The  largest  yield  was  with  a complete  fertilizer  in  three  applications. 

Transplanting  and  training  tomatoes. — With  both  spring  and  fall 
tomatoes  the  yield  of  plants  transplanted  from  pots  was  greater  than 
when  they  were  from  trenches.  Spring  tomatoes  gave  larger  yields 
than  fall  tomatoes. 

Training  tomatoes  on  a single  stake  hastened  ripening.  The  vines 
allowed  to  fall  upon  rests,  one  on  each  side  of  the  row,  li  feet  high, 
gave  larger  yields  than  those  trained  to  a single  stake  or  to  wire  net- 
ting. Hilling  the  plants  increased  the  yield. 

The  vegetable  pear  (Sechium  edule). — This  perennial,  belonging  to  the 
family  Curcubitacece,  is  called  capote  in  Panama,  chucu  in  Brazil,  and 
chocho  in  Jamaica.  Its  fruit  and  yam-like  tubers  are  said  to  be  used 
as  food  for  man  and  beast  in  the  West  Indies. 

We  have  used  the  fruit  cooked  much  like  other  cucurbits  and  regard  it  quite 
palatable  and  worthy  of  a more  extensive  cultivation.  The  fruits  become  ready  for 
use  about  the  first  of  NoAember,  and  may  be  stored  away  in  barrels  in  a cool  place, 
Avhere  they  Avill  keep  well  all  winter. 

The  following  is  a record  of  the  production  of  two  plants  last  season  : 

Whole  crop,  347  fruits.  Whole  Aveight,  232  pounds.  Average  weight,  15.02 
ounces. 

Fruit  trees,  small  fruits,  and  grapes,  H.  A.  Morgan  and  F.  H. 
Burnette  ( Louisiana  Stas.  Bui.  No.  22 , 2d  ser.pp.  679-692). — The  fruits 
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now  under  test  comprise  40  varieties  of  apples,  5 of  crab  apples,  32  of 
pears,  7 of  quinces,  53  of  peaches,  6 of  almonds,  2 of  nectarines,  53  of 
plums,  7 of  cherries,  7 of  apricots,  3 of  medlars,  5 of  mulberries,  14  of 
persimmons,  39  of  figs,  3 of  oranges,  2 of  pomegranates,  5 of  pecans, 
and  2 of  walnuts. 

Nurserymen  and  growers  are  warned  as  “to  the  danger  of  introducing 
a very  serious  insect  enemy,  the  peach  aphis  (Aphis  persicce-niger) 
which  is  now  doing  so  much  damage  in  the  States  of  Maryland,  Del- 
aware, New  Jersey,  and  Virginia.  Like  discretion  should  be  exercised 
in  introducing  plants  from  districts  infested  with  yellows.” 

Seventy-nine  varieties  of  strawberries,  8 of  raspberries,  6 of  black- 
berries, 4 of  dewberries,  1 of  wineberry,  2 of  Juneberries,  3 of  goose- 
berries, and  6 of  currants  were  grown. 

The  vineyard  consists  of  100  varieties  of  grapes,  which  will  be 
reported  on  later.  Brief  notes  are  given  on  the  use  of  two  common 
fungicides. 

Analyses  of  fruits,  etc.  ( Massachusetts  State  Sta . Report  for  1893, 
pp.  324-333). — A compilation  of  analyses  of  miscellaneous  fruits  and 
sugar- producing  plants. 

General  objects  and  plans  of  the  viticultural  work  at 
California  Station,  E.  W.  Hilgard  ( California  Sta.  Report  of  the 
Viticultural  Worlc  during  the  seasons  18 87 -1 89,  pp.  13-27). — Under  this 
head  are  discussed  the  condition  of  viticultural  work  in  California, 
with  special  reference  to  the  quantities  of  grapes  used  in  laboratory 
work j also  preservative  processes  and  plans  for  future  work. 

Results  of  field  experiments  and  laboratory  investigations  in 
viticulture,  L.  Paparelli  (California  Sta.  Report  of  the  Viticultural 
Worlc  during  the  seasons  1887-89,  pp.  31-274). — Field  results  obtained 
in  different  portions  of  the  State  and  notes  on  the  character  of  wine  pro- 
duced by  a number  of  varieties  of  grapes  are  given.  Of  the  varieties 
investigated,  12  were  of  the  Bordeaux  or  Claret  type,  6 of  the  Burgundy 
type,  7 of  the  Italian  type,  12  of  the  Southern  French  type,  5 of  the 
Austrian  and  Hungarian  type,  and  6 of  the  Port  type. 

The  Italian  type  is  especially  recommended. 

The  peculiarities  that  make  these  grapes  very  valuable  for  culture  in  California, 
whose  climate  is  so  similar  to  that  of  Italy,  is  their  remarkably  high  acidity  con- 
jointly with  a good  proportion  of  sugar;  they  are  likely  also  to  reach  an  unusually 
high  percentage  of  sugar  while  still  maintaining  a good  proportion  of  acidity. 
Besides,  they  are  quite  astringent,  and  yield  wines  of  deep  color.  In  general  they 
produce  wines  which  are  in  large  demand,  both  in  Italian  and  foreign  markets,  on 
account  of  their  remarkably  good  keeping  qualities,  their  deep  color,  very  pro- 
nounced vinosity,  and  agreeable  acidity;  by  aging,  their  astringency  is  reduced,  and 
then  they  are  very  delicate,  and  can  be  considered  as  first-class  dry  wines  of  as 
good  quality  as  those  of  the  Bordeaux  type.  Some  of  them  are  also  well  adapted  for 
the  making  of  white  wine,  sweet  or  fortified,  and  for  sparkling  winest  The  results 
obtained  in  Italy  with  these  grapes  have  been  in  every  respect  very  satisfactory. 
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Our  experiments  in  the  culture  and  the  vinification  of  these  grapes  have  confirmed 
the  opinion  that  among  them  we  have  a group  which  may  he  relied  upon  for  the 
making  of  good  dry  wines  of  excellent  keeping  qualities,  under  climatic  conditions 
in  which  those  of  more  northerly  origin  lose  character  and  fail  as  dry- wine  grapes. 


SEEDS. 

Walter  H.  Evans,  Editor. 

The  impurities  of  clover  seed,  F.  C.  Stewart  ( Iowa  Sta.  Bui. 
No.  21,  pp.  805-814 , Jigs.  55). 

Synopsis. — In  sixty-three  samples  of  clover  seed  grown  in  Iowa  and  in  other  States, 
impurities  averaged  5.74  per  cent  by  weight.  Brief  notes  are  given  on  85  weeds, 
the  seeds  of  which  were  found  in  clover  seed. 

Eiglity-four  samples  of  clover  seed  were  examined.  Of  these  57  were 
grown  in  Iowa,  the  others  in  Ohio,  New  York,  Illinois,  Michigan,  Min- 
nesota, Missouri,  Nebraska,  Wisconsin,  New  Jersey,  and  Indiana. 
The  percentage  of  impurities  in  each  sample  is  tabulated.  In  one 
sample  the  impurities  constituted  67  per  cent,  or  about  40  pounds  in  a 
bushel.  In  three  samples  the  impurities  fell  below  0.3  per  cent;  the 
average  content  of  impurities  was  5.74  per  cent. 

The  weed  seed  occurring  most  frequently  was  Setaria  viridis , which 
was  found  in  50  samples.  Next  in  frequency  of  occurrence  were 
Plantago  rugelii , Polygonum  per sicaria,  and  Setdria  glauca,  in  the  order 
named. 

The  other  weed  seeds  found  in  clover  seed  were  as  follows,  named  in 
order  of  frequency  of  occurrence  : Panicum  glabrum , Ghenopodium 
album , Panicum  erusgalli , P.  capillar  e,  Ambrosia  artemisicefolia , Amaran- 
tus albus , Rumex  crispus , R.  altissimus , Panicum  proliferum , Rumex 
acetosella , Polygonum  acre , Brunella  vulgaris , Polygonum  convolvulus , 
Amarantus  blitoides , Plantago  lanceolate , Amarantus  retroflexus , Verbena 
bracteosa , (Enothera  biennis , Panicum  sanguinale , Ambrosia  psilostachya, 
Polygonum  pennsylvanicum , Verbena  stricta , Anthemis  cotula , Paspalum 
Iceve , Plantago  major , Polygonum  hydropiper , Chrysanthemum  leucan- 
themurn , Lychnis  githago , Polygonum  aviculare , Verbena  urticcefolia , and 
Plantago  patagoniea  aristata. 

Brief  notes  are  given  on  35  weeds  and  the  seeds  of  22  species  are 
figured. 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Report  of  the  department  of  vegetable  physiology,  J.  E.  Hum- 
phrey [Massachusetts  State  Sta.  Report  for  1892,  pp.  211-247 , plates  5). 

Synopsis. — The  subjects  treated  are : (1)  Cucumber  diseases;  (2)  a violet  disease ; 

(3)  the  black  knot  of  plum  and  cherry;  (4)  grain  rusts;  (5)  powdery  mildew 
of  strawberry ; (6)  powdery  mildew  of  gooseberry;  (7)  cluster  cup  of  goose- 
berry; (8)  a hazel  fungus,  and  (9)  treatment  for  powdery  mildew, 
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Under  diseases  of  the  cucumber  the  following  are  described:  A 
sclerotium  disease,  powdery  mildew,  downy  mildew,  damping  off,  leaf 
blight,  and  leaf  glaze,  with  brief  notes  on  other  diseases. 

The  sclerotium  disease  ( Sclerotinia  libertiana),  popularly  called  u tim- 
ber rot,”  is  so  far  confined  to  winter-grown  cucumbers.  It  makes  its 
appearance  in  the  spring,  when  the  plants  are  bearing,  and  is  a cause 
of  much  loss.  It  attacks  chiefly  the  stem  of  the  host,  sometimes  the 
fruit.  The  earliest  external  sign  of  its  presence  is  the  appearance  at 
or  near  the  nodes  of  dense  white  mats  of  mycelium.  As  the  disease 
progresses,  the  plant  begins  to  shrink  and  turn  yellow,  finally  drying 
up,  leaving  a withered  stem,  consisting  of  the  epidermis  and  vascular 
bundles  only.  The  interior  of  the  stem  is  permeated  by  the  mycelium, 
which  produces  hard,  slender,  black  bodies,  often  of  considerable  size. 
Sometimes  these  bodies  are  developed  from  the  mats  of  mycelium  on 
the  exterior  of  the  stem,  but  not  often.  When  the  young  fruits  are 
attacked  they  become  soft  and  watery,  and  their  surfaces  are  covered 
with  the  white  mycelium.  The  sclerotia  are  freely  developed  on  the 
rotten  fruits,  often  seen  adhering  to  their  shrunken  remains. 

The  fungus  was  isolated  and  studied  for  some  time  by  cultures,  and 
many  facts  of  its  life  history  ascertained.  The  u summer  spore”  stage 
was  carefully  studied,  and  the  author  thinks  the  presumption  very 
strong  that  it  possesses  a conidi al  stage  of  the  Botrytis  type.  The 
specific  determination  is  not  made  with  certainty,  but  it  greatly  resem- 
bles the  form  Botrytis  vulgaris , causing  the  lettuce  rot. 

The  remedy  suggested  is  the  destruction  of  all  infected  vines,  pre- 
venting the  formation  of  sclerotia,  by  which  the  fungus  is  carried  from 
crop  to  crop.  If  this  is  done,  no  spraying  will  be  found  necessary. 

The  powdery  mildew  [Erysiphe  cichor  ace  arum)  is  described  by  a reca- 
pitulation from  the  Annual  Beport  of  the  station  for  1891  (E.  S.  B., 
vol.  iv,  p.  48). 

The  downy  mildew  ( Plasmopara  cubensis ),  which  was  reported  in  the 
Annual  Beport  of  the  station  for  1890  (E.  S.  B.,  vol.  iii,  p.  160), 
is  again  reported  from  greenhouses,  where  judicious  spraying  would 
probably  keep  it  in  check. 

The  damping  off  fungus  (Pythium  debaryanum)  is  reported  as  partic- 
ularly troublesome.  Experiments  show  that  the  fungus  may  remain  a 
long  time  in  the  soil.  A previous  report  on  this  disease  is  given  in  the 
Annual  Beport  of  the  station  for  1890  (E.  S.B.,  vol  iii,  p.  160). 

Leaf  blight  ( Cladosporium  cucumerinum)  is  reported  on.  Plants  were 
observed  with  roots  and  stems  sound  but  leaves  wilted  and  watery. 
The  disease  spreads  rapidly  through  the  greenhouse,  destroying  the 
whole  plant  in  two  or  three  days.  It  is  rather  erratic  in  its  spread,  at- 
tacking a plant  here  and  there.  Prompt  spraying  when  first  noticed 
will  prevent  its  spread  to  other  plants. 

The  leaf  glaze  (Acremonium  sp.),  abacterial  disease,  and  an  anthrac- 
nose,  due  to  Gleeosporium  sp.,  are  mentioned  and  brief  notes  on  them 
are  given. 
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A violet  disease  ( Phyllosticta  violcc)  lias  been  especially  troublesome 
in  some  localities.  The  leaves,  when  attacked,  show  numerous  circular 
spots  about  an  eighth  of  an  inch  in  diameter.  As  the  disease  pro- 
gresses the  spots  run  together,  often  involving  the  whole  leaf.  From 
parts  of  the  fields  where  the  trouble  was  most  serious  a peculiar  sick- 
ening odor  was  noted  as  accompanying  it.  Some  varieties  seem  more 
resistant  than  others,  and  well- shaded  plants  suffer  least  of  all.  W ater- 
ing  plants  with  a solution  of  permanganate  of  potash,  one  part  in 
two  thousand,  or  spraying  with  the  more  common  copper  compounds, 
are  advised  as  best  methods  of  treatment.  Plants  that  have  been 
forced  for  winter  and  spring  blooming  are  most  susceptible  to  attack. 

The  black  knot  of  plum  ( Plowrightia  morbosa)  is  reported  upon.  The 
results  given  in  the  Annual  Report  of  the  station  for  1890  (E.  S.  R., 
vol.  hi,  p.  100)  were  confirmed  in  every  particular.  Pruning  and  spray- 
ing are  advised  as  preventive  remedies,  and  their  use  is  strongly 
urged. 

Circulars  were  sent  to  farmers  throughout  the  State  asking  for  infor- 
mation regarding  diseases  of  crops.  But  few  replies  were  received, 
and  from  them  it  seems  that  the  season  of  1892  was  unfavorable  to  the 
diseases  of  grains. 

Powdery  mildew  of  strawberry  ( Splicer  otheca  castagnei ) was  abundant 
at  the  station  during  the  past  season.  The  affection  shows  itself  in  the 
curling  or  inrolling  of  the  leaves.  If  examined  the  lower  surfaces  of 
the  leaves  will  be  found  frosted  with  the  scattered  mycelium.  The 
author  has  not  observed  the  perfect  spore,  but  thinks  there  can  be  no 
doubt  as  to  its  identity.  Its  treatment  is  given  under  the  directions 
for  treating  powdery  mildews. 

The  gooseberry  mildew  ( Spluvrotheca  mors-uvce ) is  reported  on  the 
“Triomphe”  gooseberry,  a variety  hitherto  claimed  as  mildew  proof. 

The  cluster  cup  of  gooseberry  ( JEcidium  gossularice ) has  been  more 
than  usually  abundant  during  the  past  season,  and  has  caused  a consid- 
erable loss  of  foliage  and  fruit.  Only  this  one  form  has  been  observed  ; 
the  host  of  the  rust  forms  has  not  yet  been  found.  Hand  picking  of 
diseased  leaves  and  burning  them  is  advised  as  a means  of  preventing 
its  spreading. 

A hazel  fungus  ( Cryptosporella  anomala ) is  reported  as  severe  upon 
Corylus  avellcina  and  as  increasing  in  severity.  It  is  closely  related  to 
the  black  knot  of  the  plum,  and  should  be  treated  in  the  same  manner. 
It  appears  as  protuberances  with  elliptical  bases  that  burst  through 
the  bark.  Inside  of  these  protuberances  the  spores  are  formed.  The 
spores  are  described,  but  of  the  life  history  of  the  fungus  little  Is 
known. 

Directions  are  given  for  the  treatment  of  powdery  mildew  both 
indoors  and  out.  Fumes  of  sulphur  are  recommended  for  greenhouse 
treatment  and  flowers  of  sulphur  dusted  over  the  plants  for  those 
outdoors.  Directions  for  application  are  given  in  detail. 


194 


EXPERIMENT  STATION  RECORD. 


Common  fungus  diseases,  T.  A.  Williams  ( South  Dakota  Sta. 
Bui.  No.  35.  May , 1893,  pp.  79-83). — Popular  descriptions  and  methods 
of  treatment  are  given  for  the  following:  Apple  scab  ( Fusicladium  den- 
dnticum ),  apple  twig  blight  ( Micrococcus  amylovorus ),  spot  disease  of 
plum  and  cherry  (Cylindrosporium  padi),  blight  or  mildew  of  plum  and 
cherry  ( Podosplicera  tridactyla ),  black  knot  of  plum  ( Ploivrightia  mor- 
bosa),  plum  pockets  (Exoacus  pruni),  spot  diseases  of  currant  ( Septoria 
ribis  and  Cercospora  angulata),  strawberry  leaf  blight  (Sphcerella  frag- 
aricc ),  and  potato  scab  ( Oospora  scabies). 

FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Analyses  of  foods  and  feeding  stuffs  ( Massachusetts  State  Sta.. 
Report  for  1892 , pp.  291 , 292 , 310-323). — Analyses  are  given  of  baking 
powder,  the  husk  of  the  coffee  berry,  the  parchment  covering  of  the 
coffee  bean,  cider,  vinegar,  preservaline,  exudation  from  an  elm  tree, 
and  damaged  oats,  and  a compilation  of  analyses  of  salt  and  of  miscel- 
laneous feeding  stuffs  (both  food  and  fertilizing  constituents). 

Analyses  of  fodder  articles  made  at  the  station  in  1892,  0.  A. 
Goessmann  ( Massachusetts  State  Sta.  Report  for  1892, pp.  78-91). — Anal- 
yses of  green  corn  fodder,  corn  stover,  corn  kernels,  corn  cobs,*  sweet 
corn,  corn  silage,  green  vetch  and  oats,  green  soj a bean,  green  rye, 
green  Hungarian  grass,  soja-bean  straw,  cotton- seed  meal,  gluten  feed, 
gluten  meal,  Dick  gluten  flour,  corn  meal,  corn  screenings,  corn-germ 
meal,  maize  feed,  wheat  bran,  starch  feed,  oat  feed,  malt  sprouts,  ground 
barley,  and  ground  meat  scraps  (chicken  feed),  with  reference  to  food 
ingredients;  and  of  corn  silage,  green  Hungarian  grass,  green  corn  fod- 
der, corn  stover,  green  sojabean,  soja-bean  straw,  cotton-seed  meal,  and 
ground  meat  scraps  (chicken  feed),  with  reference  to  fertilizing  ingre- 
dients. Analyses  of  some  of  these  are  given  in  the  following  table: 


Analyses  of  commercial  feeding  stuffs. 


Water. 

In  100  parts  of  dry  matter. 

Crude  ash. 

Crude 

cellulose. 

Crude  fat. 

Crude 

protein. 

Nitrogen  - 
free 
extract. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Gluten  feed 

6.81 

1.81 

6.39 

11.73 

28.  43 

51.  64 

Buffalo  gluten  feed 

8.  82 

1. 12 

6. 17 

12.  86 

31.05 

48.80 

Do 

8.97 

0.  77 

5.  09 

13.46 

26. 16 

54.  52 

Do 

6.  33 

0.95 

5.  76 

12.  99 

25.  75 

54.  55 

Do 

6.  82 

0.83 

4.  94 

13. 03 

28.71 

52. 49 

Coon  gluten  feed 

7.  87 

1.  97 

1.  58 

10. 48 

25.  03 

60.  94 

Pope  gluten  feed 

13.  98 

0.75 

1.80 

16.  34 

38.  68 

42.43 

Gluten  meal 

8.  80 

0.  46 

6.10 

8.  49 

18.18 

66.77 

Dick  gluten  flour 

7.  07 

0.  91 

1.69 

17.11 

33.89 

46.  40 

Corn  screenings 

11.02 

2.  39 

3.  27 

4.48 

8.29 

81.57 

Corn -germ  meal 

7.  55 

0.  87 

14.  05 

12. 17 

10.81 

62. 10 

Maize  feed 

8.  80 

0.  65 

8.  01 

6.84 

25.  69 

58.  81 

Do 

8.  60 

0.  92 

7.  93 

7.  90 

29.  40 

53.  85 

Starch  feed 

10.01 

6.  58 

11.77 

5.  04 

18.  06 

58.  55 

Do 

10. 18 

6.  65 

12.  04 

4.49 

17.  05 

59.  77 

Ground  meat  scraps 

3.  71 

35.  61 

20.  31 

40.  08 
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Determinations  of  water  and  dry  matter  in  vetch  and  oats  and  in 
vsoja  beans  at  different  periods  of  growth  are  also  given. 

Analyses  of  feeding  stuffs  ( Massachusetts  State  Sta.  Buis.  Nos.  48 
and  49,  June  and  Aug.,  1893 , pp.  7 in  each). — Tabulated  analyses  of  hay, 
rowen,  corn  fodder,  corn  silage,  corn  and  soja  bean  silage,  oat  and  pea 
silage,  cotton-seed  hulls,  gluten  feed,  gluten  meal,  “proteina,”  cotton- 
seed meal,  old-process  linseed  meal,  dried  brewer’s  grains,  pea  bran,  and 
hen  food. 

Compilation  of  the  amount  of  digestible  nutrients  consumed 
daily  in  the  different  feeding  experiments  made  at  the  Massa- 
chusetts State  Station,  J.  B.  Lindsey  (Massachusetts  State  Sta.  Report 
for  1892,  pp.  163-167). — This  consists  of  a statement  of  the  rations  fed 
to  milch  cows,  steers,  and  lambs  each  year  for  a number  of  years.  For 
comparison  Wolff’s  standards  are  given. 

Discussion  on  fodder  articles  and  fodder  supplies,  0.  A.  Goess- 
mann  ( Massachusetts  State  Sta.  Report  for  1892,  pp.  62-77). — A reprint 
from  Bulletin  No.  45  of  the  station  (E.  S.  B.,  vol.  iv,  p.  661). 

Shelter  of  stock,  J.  W.  Sanborn  ( Utah  Sta.  Bui.  No.  23,  July,  1893, 

pp.  1-10). 

Synopsis. — Separate  trials  witli  steers,  pigs,  and  sheep  are  reported,  and  a general 
summary  of  previous  trials.  In  the  present  trials  the  steers  and  sheep  fed  indoors 
made  the  best  gains  and  the  most  economical  use  of  their  food.  The  pigs  fed 
outdoors  gained  more,  hut  also  ate  considerably  more,  making  their  gain  more 
expensive. 

Shelter  of  cattle  (pp.  1-4). — Three  lots  of  3 steers  each,  averaging 
nearly  900  pounds  in  weight,  were  fed  from  December  20  to  April 
18,  one  lot  in  the  open  air,  another  in  an  open  shed  made  of  rough 
boards,  and  a third  in  box  stalls  in  the  barn.  The  food  was  the  same 
for  all  three  lots.  Up  to  January  25  the  amount  was  the  same  for  the 
three  lots,  but  after  that  they  were  fed  all  they  would  eat.  The  aver- 
age temperature  in  the  barn  was  43°  F.  and  in  the  open  air  about 
28°.  From  December  20  to  January  24  the  lot  in  the  shed  gained  49 
pounds,  the  lot  in  the  open  air  63  pounds,  and  the  lot  in  the  barn  107 
pounds.  From  January  25  to  April  18  the  lot  in  the  shed  gained  277 
pounds,  the  lot  in  the  open  air  311  pounds,  and  the  lot  in  the  barn  302 
pounds.  The  total  gain  during  the  trial  was,  therefore,  in  the  follow- 
ing order:  Lot  in  barn  409  pounds,  lot  in  open  air  374  pounds,  and  lot 
in  shed  326  pounds.  The  food  eaten  per  pound  of  gain  followed  the 
same  order  and  was  16.1,  18.8,  and  20.9  pounds,  respectively. 

The  experiment  agrees  with  that  of  preceding  years  in  showing  that  a lot  in  a warm 
barn,  in  box  stalls,  with  limited  exercise,  makes  a more  economical  use  of  food  than 
a lot  in  the  open  air.  * * * The  total  amount  of  food  consumed  for  the  lot  in  tho 

box  stalls  was  hut  18.3  pounds  per  day  for  steers  weighing  slightly  over  1,000 
pounds  apiece.  This  is  hut  Wolff’s  estimated  food  of  maintenance,  yet  the  cattle 
gained  over  a pound  a day  on  this  food.  It  was,  therefore,  economically  used,  and 
shows  either  that  our  native  steers  are  good  feeders,  or  that  our  food  is  quite  nutri- 
tious, or  that  the  German  basis  is  a fallacious  one. 
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Shelter  of  hogs  (pp.  4-6).— Two  lots  of  pigs  were  fed  from  December 
10  to  April  19,  one  indoors  and  the  other  outdoors  with  a shed  to  run 
under.  The  food  consisted  of  ground  barley,  ground  wheat,  and  bran. 
The  individual  weights  of  the  pigs  at  the  beginning  of  the  trial  are  not 
stated.  The  lot  in  the  open  air  gained  17  pounds  more  than  the  lot  in 
the  barn,  but  consumed  269.5  pounds  more  food.  Hence  the  lot  in  the 
barn  made  the  most  economical  use  of  their  food. 

This  trial  does  not  agree  with  that  of  the  previous  year,  wherein  the  sheltered  lot 
required  7 pounds  of  food  for  a pound  of  growth,  aiid  the  unsheltered  lot  6.91  pounds. 
The  lot  last  year  did  not  have  the  privilege  of  running  under  shelter,  hut  had  to  lie 
in  the  snow  as  it  fell,  hut  slightly  assisted  hy  bedding  placed  in  the  corner  of  the  lot. 
It  had,  however,  the  side  of  a close  hoard  fence  to  lie  up  against  and  a building  on 
one  side. 

Shelter  of  sheep  (pp.  7,  8). — Two  lots  of  lambs  were  fed  from  De- 
cember 19  to  January  25,  one  indoors  and  the  other  in  an  open  shed. 
The  lot  fed  indoors  gained  290  pounds  and  the  lot  fed  in  the  shed  281 
pounds.  Both  lots  were  fed  the  same  amounts  of  hay  and  grain,  but  the 
lot  fed  outdoors  ate  its  food  with  less  waste. 

The  result  agrees  with  the  trial  last  winter,  and  is  contrary  to  the  usual  view  held 
hy  the  public.  It  has  been  practically  a universal  belief  that  sheep  stand  cold 
weather  on  account  of  the  protecting  coat  of  wool  better  than  either  cattle  or  hogs. 
I am  now  satisfied  by  observation  of  the  two  years’  trials  that  such  is  not  the  case. 
It  probably  would  be  the  case  if  all  the  days  were  perfectly  dry,  but  the  moisture 
that  falls  upon  and  saturates  the  fleece,  wetting  often  to  the  skin,  requires  quite 
prolonged  periods  for  drying  out.  This  requires  the  heat  of  the  body  to  accomplish 
it.  Rain  affects  their  vitality  more  than  it  does  cattle  or  hogs,  whose  hair  is  better 
calculated  to  shed  moisture,  and  when  this  is  not  accomplished  their  hair  dries  out 
much  more  quickly  and  with  less  influence  on  the  system  than  is  the  case  with  sheep. 

General  summary  (pp.  9,  10). — The  author  gives  a brief  summary 
of  trials  made  by  himself  at  the  Utah  Station  and  elsewhere  on  the  ad- 
vantage of  protecting  stock  from  the  cold  in  winter.  As  a general  rule 
animals  sheltered  and  allowed  a moderate  amount  of  exercise  gave  a 
better  return  for  the  food  eaten  than  those  without  shelter.  In  two 
trials  with  steers,  however,  the  reverse  was  true. 

Cotton-seed  hulls  as  a food  for  milch  cows  ( Georgia  Sta.  Bui.  No. 
21 , Aug.,  1893 , pp.  46-48). — To  compare  cotton-seed  hulls  (10  pounds) 
with  sorghum  silage  (30  pounds),  8 cows  were  fed  for  a period  of  eight 
days  on  the  one  ration,  and  then  changed  to  the  other  for  eight  days 
longer.  Wheat  bran,  cotton-seed  meal,  and  timothy  hay  were  fed  alike 
with  both  rations.  The  two  periods  were  separated  by  an  intermediate 
period  of  one  week. 

The  results  are  not  particularly  striking,  chiefly  for  the  reason  that  the  cows 
were  fairly  well  sustained  by  the  grain  ration  of  8 pounds  of  bran  and  3 pounds  of 
cotton-seed  meal  and  2 pounds  of  timothy  hay.  It  indicates,  however,  that  10 
pounds  of  cotton-seed  hulls  are  not  equivalent  to  30  pounds  of  sorghum  siln^e. 
The  cows  could  not  be  induced  to  eat  more  than  the  10  pounds  of  hulls. 

Another  trial  to  compare  corn  silage  with  cotton-seed  hulls,  each  fed 
alone,  was  discontinued  after  eight  days  on  account  of  the  shrinkage  in 


FOODS ANIMAL  PRODUCTION. 


197 


milk  and  in  live  weight  of  the  cows  fed  on  lmlls  alone.  The  lot  fed  on 
silage  neither  gained  nor  lost  in  weight,  hut  the  milk  yield  shrunk 
nearly  19  pounds. 

Feeding  experiments  with  milch  cows,  0.  A.  Goessmann  (Massa- 
chusetts State  Sta.  Report  for  1892,  pp.  14-15). — Winter  feeding  experi- 
ment with  milch  cows  (pp.  15-32). — A reprint  of  an  experiment  to  com- 
pare silage  from  dent  and  sweet  corn  with  corn  stover  from  the  same 
varieties,  described  in  Bulletin  No.  42  of  the  station  (E.  S.  B.,  vol.  iv, 
p.  176). 

Summer  feeding  experiment  ivith  milch  coivs  (pp.  33-45). — This  exper- 
iment was  made  to  compare  various  crops  for  soiling.  The  trial  was 
with  six  cows  and  lasted  from  May  to  September,  1892,  inclusive.  The 
season  was  divided  into  four  feeding  periods,  in  which  (1)  rye,  (2)  peas 
and  oats,  (3)  vetch,  and  (4)  fodder  corn  and  serradella  were  fed, 
respectively,  in  connection  with  about  5 pounds  of  rowen  per  head  and 
a constant  grain  ration.  The  grain  ration  consisted  of  3 pounds  each  of 
wheat  bran,  gluten  feed,  and  cotton-seed  meal.  The  amount  of  green 
fodder  fed  was  governed  by  the  appetites  of  the  animals,  and  ranged 
from  16J  pounds  of  green  rye  to  70  pounds  of  com  fodder  and  serra- 
della. The  feeding  of  the  rye  and  oats  began  when  they  were  heading 
out;  of  the  peas,  vetch,  and  serradella  when  in  bloom;  and  of  the  corn 
fodder  when  the  kernels  commenced  glazing.  The  green  fodder  was 
discontinued  as  soon  as  it  neared  maturity. 

The  cows  used  were,  with  one  exception,  from  three  to  five  months 
advanced  in  the  milking  period.  The  average  yield  of  milk  at  the 
beginning  of  the  trial  was  from  10.88  to  13.53  quarts  per  day.  A detailed 
record  for  each  cow  is  tabulated,  together  with  analyses  of  all  the  feed- 
ing stuffs  used,  with  reference  to  both  food  and  fertilizing  ingredients. 

The  principal  results  are  summarized  for  each  period  as  follows: 

Daily  averages  per  animal. 


Total 
cost  of 
food. 

Value  of 
manure 
(80  per 
cent  ob- 
tainable). 

Net  cost 
of  food. 

Average 
yield  of 
milk  per 
cow. 

Average 
cost  of 
food  per 
quart 
of  milk. 

Period  1,  green  rye ......... 

Cents. 

36.43 

Cents. 

8.21 

Cents. 

8.22 

Quarts. 
9.  63 

Cents. 

1. 71 

Period  2 Canada  peas  and  oats  

18.16 

8.  75 

9.41 

10.  39 

1.75 

Period  3,  retell  and  oats 

Period  4.  corn  fodder  and  serradella 

19.  57 

20.  90 

10.  02 
9.  81 

9.55 

11.09 

9.  57 
8.  57 

2.04 

2.44 

It  will  be  seen  that  the  total  and  net  cost  was  least  for  the  ration 
containing  green  rye.  In  going  from  this  ration  to  peas  and  oats  there 
was  an  increase  in  the  average  daily  production  of  milk.  The  milk 
production  of  the  third  period,  on  vetch  and  oats,  was  maintained 
nearly  equal  to  that  of  the  first  period.  In  considering  the  data  for 
the  cost  of  food  per  quart  of  milk  it  should  be'  remembered  that  in  the 
last  period  the  majority  of  the  cows  were  eight  months  advanced  in 
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the  period  of  lactation.  The  figures  are,  therefore,  not  directly  com- 
parable. 

The  results  of  our  summer  feeding  experiments  are  on  the  whole  very  satisfactory, 
as  may  he  seen  from  the  summary  of  the  yield  of  milk  and  of  the  cost  of  feed  con- 
sumed per  quart  of  milk  produced.  They  furnish  also  an  additional  illustration  of 
the  statement  that  a well  regulated  system  of  feeding  our  dairy  stock  during  the 
summer  secures  the  most  satisfactory  results,  financially  and  otherwise. 

Feeding  experiments  with  steers,  0.  A.  Goessmann  ( Massachu- 
setts /State  Sta.  Report  for  1892 , pp.  92-125). — Eeference  to  an  experi- 
ment reported  in  Bulletin  No.  40,  and  the  Annual  Report  of  the  station 
for  1891  (E.  S.  R.,  vol.  hi,  p.  162 ; iy,  p.  67),  together  with  a full 
description  of  two  other  experiments. 

Second  feeding  experiment  with  steers  (pp.  95-108). — A reprint  from 
Bulletin  No.  44  of  station  (E.  S.  R.,  vol.  iy,  p.  478). 

Third  feeding  experiment  with  steers  (pp.  109-125). — This  trial  lasted 
from  October,  1890,  to  May,  1892,  and  was  divided  into  three  portions, 
the  first  winter  feeding,  the  summer  pasturing,  and  the  second  winter 
feeding.  Three  yearling  grade  shorthorn  steers,  ranging  from  595  to 
655  pounds  in  live  weight,  were  used  for  the  trial. 

The  food  of  the  first  winter,  from  October  14  to  April  20,  consisted  of 
wheat  bran,  and  cotton  seed  meal,  from  2 to  3 pounds  each,  and  meadow 
hay,  barley  straw,  clover  hay,  corn  silage,  and  turnips.  The  gain  in 
live  weight  during  the  winter  was  198,  244,  and  250  pounds,  respectively. 
It  is  calculated  that  with  dressed  beef  at  3|  cents  per  pound  the  aver- 
age daily  gain  in  weight  should  have  been  1.91  pounds  in  order  to  pre- 
vent a loss  from  the  feeding,  even  when  the  value  of  the  manure  was 
taken  into  account.  As  a matter  of  fact  the  average  daily  gains  were 
1.05,  1.29,  and  1.32  pounds,  or  an  average  for  the  three  steers  of  1.22 
pounds.  Hence  the  animals  were  fed  at  a financial  loss. 

The  steers  were  pastured  from  April  27  to  November  3 at  an  expense 
of  25  cents  per  head  per  week.  The  average  daily  gain  in  live  weight 
per  animal  was  0.57  pound.  The  gain  in  weight  should  have  been  1 
pound  per  day  in  order  to  pay  for  the  pasturage,  leaving  out  of  account 
the  cost  of  taking  the  steers  to  the  pasture  and  back  again.  The  cost 
of  food  per  pound  of  gain  was  5.6,  6.33,  and  7.14  cents,  respectively. 
u Adding  to  this  result  the  unavoidable  falling  off  in  live  weight,  due 
to -a  change  in  mode  of  living,  it  is  apparent  that  pasturing  without  an 
additional  supply  of  feed  from  outside  sources  is  apt  to  prove  an 
unprofitable  delay  in  the  maturing  of  young  steers  for  the  meat  market.” 

During  the  second  winter’s  feeding,  which  lasted  from  November  10 
to  May  16,  the  food  consisted  of  from  3 to  4 pounds  each  of  wheat  bran 
and  maize  feed,  or  gluten  feed,  together  with  hay,  corn  silage,  corn 
stover,  and  roots.  The  total  gains  made  were  252, 275,  and  300  pounds, 
respectively.  To  cover  the  net  cost  of  the  food  required  an  average 
gain  of  2.45  pounds  per  head  daily.  The  gains  were  1.6,  1.34,  and  1.46 
pounds  per  day. 

The  average  daily  gain  in  live  weight,  taking  the  entire  experiment  into  considera* 
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tion,  is  somewhat  higher  than  that  noticed  in  the  second  experiment;  yet  at  no  period 
of  the  trial  does  the  daily  increase  in  live  weight  at  3f  cents  market  cost  per  pound 
of  live  weight  equal  the  entire  local  market  cost  of  the  feed  consumed  in  connection 
with  its  production.  This  result  is  due  in  some  degree,  no  doubt,  to  the  contemporary 
high  local  market  cost  of  some  of  the  fodder  ingredients  largely  used  in  the  making 
up  of  the  daily  fodder  rations. 

The  results  of  our  experiments  in  this  connection  are,  as  may  he  noticed  from  pre- 
ceding reports,  rather  more  instructive  than  remunerative.  A market  cost  of  3^  cents 
per  pound  of  live  weight  in  cases  of  yearlings,  with  3f  cents  per  pound  of  live  weight 
in  cases  of  matured  steers,  leaves,  it  will  be  conceded,  hut  a small  margin  of  cash 
profits.  The  largest  daily  increase  in  live  weight,  in  case  of  any  diet  thus  far  experi- 
mented with,  was  0.46  pound  per  100  pounds  of  live  weight,  with  yearlings  weigh- 
ing from  650  to  700  pounds  per  head;  while  in  case  of  two-year-old  steers,  weighing 
from  1,100  to  1,150  pounds  per  head,  it  reached  hut  0.3  pound  for  every  100  pounds 
of  their  live  weight.  The  highest  daily  increase  in  live  weight  during  any  feeding 
period  in  case  of  yearlings  thus  far  secured  hy  us  amounted  to  2.9  pounds  per  head, 
and  in  case  of  two-year-olds  to  3.4  pounds  per  head.  These  results  represent  a market 
value  of  live  weight  gained  at  local  meat  market  prices  of  10.87  cents  in  case  of 
yearlings  and  12.55  cents  in  case  of  two-year-old  steers.  Our  results  fall  behind 
daily,  thus  far,  about  1 pound  of  gain  in  live  weight  to  cover  the  market  cost  of  the 
feed  consumed  for  its  production ; 14  to  15  cents  in  case  of  yearlings,  18  to  19  cents 
in  case  of  two-year-old  steers. 

The  necessity  of  efficient  and  cheap  fodder  rations  being  quite  evident,  it  seems 
desirable  to  try,  more  generally,  fodder  crops  of  a higher  nutritive  character  than 
the  majority  of  our  meadows  and  pastures  furnish  at  present. 

Winter  feeding  experiments  with  lambs,  G.  A.  Goessmann 
(Massachusetts  State  Sta.  Report  for  189 2,  pp.  126-144). — A reprint  from 
Bulletin  No.  43  of  the  station  (E.  S.  B.,  vol.  iy,  p.  356). 

Feeding  experiments  with  pigs,  O.  A.  Goessmann  (Massachusetts 
State  Sta.  Report  for  1892 , pp.  145-162). — An  account  of  two  experi- 
ments in  the  series  carried  on  at  the  station  during  several  years.  The 
eighteenth  and  nineteenth  experiments  are  reported  in  Bulletin  No.  47 
of  the  station  (E.  S.  R.?  vol.  vj  p.  74). 

Introduction  (pp.  145, 146). — The  results  of  fifteen  different  feeding  experiments  with 
young  pigs,  grades  and  thoroughbreds,  for  the  meat  market,  have  already  been  pub- 
lished in  our  preceding  annual  reports.  The  results  of  two  new  experiments  are 
reported  on  the  present  occasion. 

We  usually  keep,  the  whole  year  around,  one  young  pig  for  every  cow  in  the  dairy, 
to  dispose  of  our  skim  milk.  On  the  average,  five  lots  of  young  pigs  are  prepared 
for  the  meat  market  every  two  years.  The  animals  are  usually  bought  when  from 
5 to  6 weeks  old,  and  weigh  from  25  to  30  pounds  per  head.  They  are  fed  until  they 
reach  a live  weight  of  from  180  to  190  pounds,  when  they  are  sold  to  the  butcher. 

From  112  to  125  days  are  usually  required  to  produce  the  desired  live  weight. 
Their  daily  gain  in  live  weight  has  been  from  1.4  to  1.5  pounds.  During  spring, 
summer,  and  autumn  one  to  two  weeks’  less  time  is  needed  than  during  the  winter 
season  to  finish  the  operation.  The  shrinkage  from  live  weight  to  dressed  weight 
varies  usually  from  18  to  21  per  cent. 

Our  daily  supply  of  skim  milk  rarely  exceeds  5 quarts  per  head  of  young  pigs. 
We  usually  begin  feeding  from  2 to  3 ounces  of  corn  meal  with  every  quart  of  skim 
milk  required  at  the  time.  As  soon  as  the  live  weight  has  reached  from  60  to  70 
pounds  per  head  we  increase  the  corn  meal  to  4 ounces  per  quart  of  skim  milk  oon* 
sumed. 
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The  additional  feed  subsequently  called  for  has  usually  been  made  of  either  a 
suitable  mixture  of  several  kinds  of  commercial  feed  stuffs,  as  wheat  bran  and  Chi- 
cago gluten  meal,  or  dried  brewers’  grain  and  gluten  meal,  or  ground  barley  and 
Chicago  maize  feed ; or  some  single  feed  stuff,  as  Buffalo  gluten  feed  or  Chicago 
maize  feed.  The  market  cost  of  the  various  feed  stuffs  suitable  for  the  purpose 
largely  controls,  for  obvious  reasons,  their  temporary  selection. 

During  the  present  year  (1892)  Chicago  maize  feed  and  Buffalo  gluten  feed  have 
been  chosen  for  our  observation.  The  market  cost  of  the  feed  consumed  per  pound 
of  dressed  pork  produced  has  varied  during  past  years  from  4.3  to  6.4  cents. 

The  available  manorial  refuse  has  amounted  to  two-fifths  of  the  market  cost  of 
the  feed  consumed.  Dressed  pork  has  of  late  sold  at  from  to  7&  cents  per  pound. 

Sixteenth  feeding  experiment  with  pigs  (pp.  146-154).— Six  grade 
Chester  White  pigs,' weighing  about  40  pounds  each,  were  fed  for  about 
9 weeks  beginning  September  12, 1891,  on  skim  milk  and  potatoes,  the 
potatoes  being  boiled  and  mashed  and  fed  at  the  rate  of  1 pound  to 
every  quart  of  skim  milk.  In  69  days  the  pigs  made  an  average  gain 
of  46  pounds  each,  or  0.69  pound  per  day,  at  an  average  cost  of  4.95 
cents  per  pound  of  live  weight  gained. 

They  were  then  fed  in  separate  pens,  from  December  1 to  February 
3,  on  skim  milk,  barley  meal,  wheat  bran,  and  maize  feed.  At  the  ter- 
mination of  the  feeding  the  pigs  were  slaughtered.  The  data  for  this 
part  of  the  trial  are  tabulated  for  each  pig,  together  with  analyses 
of  the  materials  fed,  with  reference  to  both  food  and  fertilizing  ingre- 
dients. 

At  the  time  of  killing  the  pigs  weighed  from  171  to  194, pounds, 
live  weight.  The  loss  in  weight  by  dressing  ranged  from  18.38  to  26.04 
per  cent.  The  net  cost  of  food  per  pound  of  dressed  weight  gained, 
assuming  70  per  cent  of  the  manurial  value  to  be  recovered,  ranged 
from  5.69  to  6.5  cents. 

“The  high  cost  of  feed  per  pound  of  live  weight  gained  in  this  exper- 
iment is  due  to  two  causes,  namely,  low  rate  of  daily  increase  in 
live  weight  during  the  first  half  of  the  time  occupied  by  the  experi- 
ment, and  the  high  market  cost  of  the  ground  barley  used  in  large 
quantities  during  the  second  half  of  the  experiment.” 

Seventeenth  feeding  experiment  with  pigs  (pp.  155-162). — Six  grade 
Chester  White  pigs,  averaging  about  33  pounds  each  in  weight  at  the 
beginning  of  the  trial,  were  fed  from  March  to  July,  1892,  on  a ration 
of  skim  milk,  corn  meal,  and  gluten  feed.  The  live  weight  gained 
during  the  one  hundred  and  twenty-two  days  of  feeding  ranged  from 
149.5  to  165.75  pounds.  The  loss  in  weight  by  dressing  ranged  from 
16.53  to  26.9  per  cent. 

“ The  daily  gain  in  live  weight  averaged  per  head  1.56  pounds.  The 
total  cost  of  feed  consumed  per  pound  of  dressed  weight  produced 
averaged  5.8  cents,  while  the  net  cost  averaged  4.2  cents.  - The  obtain- 
able manurial  refuse  amounted  to  two  fifths  of  the  market  cost  of  the 
diet  consumed.  The  dressed  pork  sold  in  our  local  markets  at  6 J cents 
per  pound. 
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Feeding  colts,  0.  F.  Curtiss  ( Iowa  Sta.  Bui.  No.  21,  pp.  768-774 ). 

Synopsis.—  An  experiment  with  six  colts  to  compare  ground  corn  and  oats  with  the 
same  unground.  The  results  showed  the  larger  gain  in  weight  to  he  from  the 
ground  grain.  This  result  confirms  that  of  a s.mi  lar  experiment  previously  made 
at  the  station. 

This  is  a continuation  of  an  experiment  on  feeding  ground  and 
unground  grain  to  colts,  described  in  Bulletin  No.  18  of  the  station 
(E.  S.  B.,  vol.  iv,  p.  424).  The  same  colts  were  used  as  in  that  experi- 
ment, namely,  two  Percherons,  two  English  Shires,  and  two  French 
Coaches.  The  experiment  included  two  periods  of  forty  days  each, 
with  an  intermediate  period  of  sixteen  days.  The  colts  were  divided 
into  two  equal  lots.  The  food  for  both  lots  consisted  of  oats,  corn,  bran, 
linseed  meal,  and  hay.  In  the  first  period  lot  1 received  ground  grain 
and  cut  hay;  lot  2,  unground  grain  and  uncut  hay.  In  the  second 
period  the  lots  were  reversed.  The  experiment  lasted  from  February  1 
to  May  8.  In  the  first  period  the  lot  on  ground  grain  gained  149  pounds, 
and  the  lot  on  unground  grain  127  pounds.  In  the  second  period,  the 
lot  on  ground  grain  gained  108  pounds,  and  the  lot  on  unground  grain 
57  pounds.  In  a general  way  these  results  agree  with  and  confirm  those 
of  the  experiment  of  the  previous  year. 

Au  interesting  feature  brought  out  in  these  two  experiments  is  shown  in  the 
amount  of  feed  required  for  a pound  of  increase  in  weight  at  different  stages  in  the 
colts’  development.  From  April  1 to  May  18,  1892,  growth  was  made  by  these  colts 
at  the  rate  of  1 pound  for  each  pounds  of  grain,  while  in  February,  1893,  the 
same  colts,  stabled  in  the  same  stalls,  and  under  substantially  the  same  conditions, 
except  as  to  temperature,  required  11  pounds  of  grain  for  each  pound  of  increased 
weight.  The  amount  of  hay  eaten  was  practically  the  same  this  year  as  last.  * * * 
It  is  generally  estimated  that  it  costs  more  to  winter  a weanling  colt  than  a year- 
ling, and  under  average  Western  farm  conditions  this  assumption  is  correct,  but  when 
this  is  the  case  it  is  probably  the  result  of  the  fact  that  the  yearling  colt  is  capable 
of  making  better  use  of  the  rougher  and  cheaper  feeds  of  the  farm,  and  not  to  superior 
digestive  and  assimilative  power  in  utilizing  feed  of  the  best  quality.  The  weanling 
colt  requires  palatable  and  nutritious  feed  of  a high  quality,  and  is  capable  of  render- 
ing a good  account  for  such  a ration. 

Feeding  experiments  with  laying  hens  {New  Yorlc  State  Sta.  Bui. 
No.  57 , n.  ser.7  June , 1893 , pp.  395-407). 

Synopsis. — A comparison  on  four  pens  of  pullets  kept  with  and  without  a cock. 
The  pullets  in  pens  by  themselves  began  laying  earlier  than  those  with  the 
cock.  As  to  the  number  of  eggs  laid  the  results  were  conflicting.  Treatment 
for  feather  eating  is  described. 

It  is  said  to  be  widely  recommended  by  poultrymen  to  keep  no 
cock  with  laying  hens  except  in  the  breeding  pens,  and  the  ques- 
tion is  often  asked  whether  hens  will  lay  as  well  when  kept  by  them- 
selves. To  test  this  question  a trial  was  made  with  four  pens  of  fowls, 
two  pens  (5  and  6)  having  a cock  and  two  (7  and  8)  without.  There 
were  7 to  8 pullets  in  each  pen.  The  comparison  was  between  a 
cross  of  Indian  Game  and  Buff  Cochins  in  the  one  case  (pens  5 and  7), 
land  Black  Minorcas  and  Light  Brahmas  in  the  other  (pens  6 and  8). 
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The  pullets  were  separated  from  the  males  when  immature  and  some 
months  before  they  began  laying.  Males  were  put  with  the  pullets  of 
pens  5 and  6 nearly  two  months  before  any  of  them  began  laying. 

The  feed  was'  alike  for  all  four  pens,  and  consisted  of  mixed  grain, 
wheat,  fresh  bone,  corn  silage,  and  alfalfa  silage.  Oyster  shells,  coal 
ashes,  and  water  were  kept  where  the  fowls  could  get  at  them.  The 
mixed  grain  fed  consisted  of  two  parts  of  corn  meal,  two  of  ground  oats, 
one  of  wheat  middlings,  and  one  of  old-process  linseed  meal,  from  Jan- 
uary to  June  16,  when  it  was  changed  to  one  part  each  of  corn  meal, 
linseed  meal,  wheat  middlings,  wheat  bran,  ground  oats,  cotton  seed 
meal,  gluten  meal,  and  crude  gluten.  “This  was  a very  highly  nitrog- 
enous mixture  and  was  fed  as  soon  as  warm  weather  began  with  the 
expectation  that  it  might  assist  rapid  and  early  molting,  which  it  prob- 
ably did,  as  most  of  the  fowls  had  new  feathers  by  September.’7  Ah 
ounce  of  salt  was  added  to  every  20  pounds  of  mixed  grain. 

The  record  is  given  for  each  pen,  and  includes  the  larger  part  of  the 
laying  season.  A summary  follows : 


Average  iveight  and  number  of  eggs  from  hens  kept  with  and  without  cocks. 


Pen. 

Number  of  eggs  laid 
during  period. 

Weight  of  eggs  laid 
during  period. 

Average 
per  fowl . 

Average  per 
laying  hen. 

Average 
per  fowl. 

Average  per 
laying  hen. 

5 

Indian  Game  and  Baft'  Cochins  with  cock..  . . 

59. 96 

70. 26 

Ounces. 
128. 18 

Ounces. 

150.15 

7 

Indian  Game  and  Buff  Cochins  without  cock. . 

90.04 

90.  04 

183.  63 

183.63 

6 

Black  Minorcas  and  Light  Brahmas  with  cock 

54.  09 

59.  52 

123. 22 

135.  58 

8 

Black  Minorcas  and  Light  Brahmas  without 
cock 

53.77 

53. 77 

124.  84 

124  87 

The  pullets  in  pen  7 laid  about  22  per  cent  more  dggs  than  those  in  pen  5 (31  per 
cent  more  per  fowl,  cockerel  in  pen  5 counted)  and  although  the  consumption  of  food 
was  somewhat  greater  per  fowl  for  pen  7 the  cost  of  eggs  produced  was  nearl}T  30 
per  cent  less  than  for  pen  5.  During  the  first  three  months  for  which  records  are 
given  pen  8 also  produced  32  per  cent  more  eggs  per  fowl  than  pen  6.  After 
this  the  yield  fell  below  that  for  pen  6 owing,  doubtless,  to  the  confirmed  habit  of 
feather-eating  which  had  been  purposely  allowed  to  develop  unchecked  in  pen  8. 
The  total  yield  for  the  eight  months,  liowrever,  was  about  the  same,  calculated  to  the 
average  per  fowl,  for  pens  6 and  8,  slightly  in  favor  of  pen  8.  The  consumption  of 
food  was  enough  greater  in  pen  8 to  make  the  cost,  of  eggs  produced  slightly  exceed 
that  for  pen  6.  * * * 

In  each  of  the  two  pens  without  male  birds  some  pullets  had  begun  to  lay  from 
one  to  two  months  earlier  than  any  in  the  corresponding  pens  in  which  male  birds 
were  kept. 

The  habit  of  feather- eating  developed  in  pen  8,  and  after  a few  weeks 
every  fowl  in  the  pen  had  acquired  it  or  was  suffering  from  it.  It  is 
believed  to  have  been  due  to  “ idleness,  to  some  extent  consequent  upon 
the  necessary  confinement  of  the  fowls.”  Vaseline  or  lard  mixed  with 
powdered  aloes  was  rubbed  on  the  old  feathers  near  the  spots  that  had 
been  picked  bare  and  on  the  new  feathers  which  appeared.  “After 
continuing  this  treatment  for  some  time  the  habit  apparently  disap- 
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peared  so  that  the  birds  were  enabled  to  grow  a full  coat  of  new  feathers. 
No  change  of  any  consequence  was  made  in  the  food,  etc.,  and  the  sup- 
pression of  the  habit  was  probably  due  to  the  disagreeable  taste  of  the 
aloes.  The  means  taken  to  discourage  this  habit  necessitated  frequent 
handling  of  the  fowls  and  would  not  pay  with  ordinary  stock.  It  would 
be  more  economical  to  kill  the  birds  first  affected.” 

The  habit  is  said  to  be  more  commonly  due  to  improper  feeding,  or 
lack  of  animal  food  or  of  variety  in  the  ration.  Oases  are  mentioned 
in  which  the  habit  was,  apparently,  brought  on  by  feeding  corn  or  corn 
meal  exclusively.  u As  the  spread  is  rapid  even  under  a ration  which 
does  not  ordinarily  seem  to  encourage  its  development  the  vice  should 
be  stamped  out  by  the  death  or  removal  of  the  first  offender.” 

Live  stock  and.  poultry,  D.  N.  Barrow  ( Louisiana  Stas.  Bid.  No. 
22 , 2d  ser.,  pp.  673-675). — Notes  on  the  Holstein  and  Jersey  cattle  of  the 
State  station  herd  are  given.  The  record  of  thirteen  breeds  of  poultry  for 
a period  of  100  days  shows  that  the  Silver  Spangled  Hamburg’s  were  the 
best  layers,  averaging  0.64  of  an  egg  per  day  and  hen,  followed  by  the 
Brown  Leghorns  with  0.48  of  an  egg  per  day  and  hen.  The  eggs  of  the 
latter  were  larger  than  those  of  the  Silver  Spangled  Hamburgs. 

VETERINARY  SCIENCE  AND  PRACTICE. 

J.  F.  Dug  gar,  Editor. 

Report  of  veterinarian,  W.  H.  Dalrymple  ( Louisiana  Stas.  Bui. 
No.  22,  2d  ser.,  pp.  721-730). — The  following  diseases  of  horses  and 
mules  occurred  in  Louisiana  in  1892  : Acute  nephritis,  paraplegia, 
eczema,  glanders,  and  cerebritis  or  blind  staggers.  An  attack  of  acute 
nephritis  which  occurred  on  one  plantation  was  attributed  to  the  use 
of  badly  molded  pea- vine  hay  and  of  water  from  a shallow  well,  sur- 
charged with  organic  matter.  On  another  plantation  the  mules  suffered 
from  weakness  in  the  back  just  over  the  kidneys  and  from  a trembling 
of  the  hind  legs  and  quarters.  Ten  or  twelve  mules  were  lost  by  this 
disease,  which  was  pronounced  paraplegia.  It  was  attributed  to  exces- 
sive pressure  on  the  loins,  caused  by  the  back  bands  being  placed 
almost  as  far  back  as  the  point  of  the  hips.  In  one  parish  cerebritis 
was  prevalent.  It  was  attributed  to  the  use  of  moldy  corn,  caused  by 
wet  weather  while  the  corn  was  in  the  milk  stage.  In  the  moldy  corn, 
used  as  food  for  the  horses  which  succumbed  to  cerebritis,  the  mold 
Aspergillus  glaucus  was  identified,  and  in  some  samples  Mucor  mucedo 
was  present.  These  molds  will  be  used  for  innoculating  small  animals. 

Scab,  lumpy  jaw,  and  anthrax,  D.  A.  Cormack  ( South  JJakota 
Sta.  Bui.  No.  36,  June,  1893,  pp.  95-105). — This  bulletin  was  issued,  not 
as  original  matter,  but  to  advise  stockmen  concerning  scab,  lumpy  law, 
and  anthrax. 
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For  the  treatment  of  scab  of  sheep,  various  sheep  dips  are  recom- 
mended, and  it  is  further  advised  that  sheds,  yards,  and  fences  should 
be  thoroughly  cleaned  and  disinfected  with  a solution  of  boiling  lye,  or 
carbolic  acid,  followed  by  a coat  of  whitewash. 

The  bulletin  contains  a short  discussion  as  to  the  nature  and  occur- 
rence of  lumpy  jaw  (Actinomycosis),  and  an  extract  from  the  report  of 
the  Bureau  of  Animal  Industry  of  the  United  States  Department  of 
Agriculture,  giving  directions  for  the  iodide  of  potassium  treatment. 

The  symptoms  of  anthrax  and  the  disposal  of  animals  which  have 
succumbed  to  this  disease  are  briefly  treated.  If  the  animals  are  buried, 
it  is  advised  that  the  ground  over  the  carcasses  be  feuced  in  for  at  least 
one  or  two  years  so  as  to  prevent  cattle  pasturing  on  it. 

Dehorning  cattle  ( Georgia  Sta.  Bui.  No.  21 , Aug.,  1893,  pp.  42-46, 
Jig.  1). — Eight  milch  cows  were  dehorned.  A record  kept  for  one  week 
previous  to  the  operation  and  for  one  following  it,  is  tabulated.  In  five 
out  of  the  eight  cases  there  was  slightly  less  milk  given  the  week  follow- 
ing the  dehorning  than  the  week  preceding  it.  The  results  following 
the  dehorning  were  altogether  satisfactory.  The  disposition  of  one  cow, 
which  had  been  quarrelsome  and  unruly,  was  entirely  changed. 
u Immediately  after  dehorning  she  became,  and  has  continued  since, 
one  of  the  most  kind  and  docile  of  the  herd.” 

Directions  are  given  for  performing  the  operation  and  an  illustrated 
description  of  a stanchion  for  use  in  dehorning  cattle. 

Dehorning,  I.  P.  Boberts  (New^Yorh  Cornell  Sta.  Bui.  No.  54,  June, 
1893,  pp.  111-124 ). — The  legality  of  dehorning. — The  legal  aspect  of 
dehorning  in  the  United  States,  Canada,  and  Great  Britain  is  discussed. 

In  tlie  United  States,  so  far  as  we  have  been  able  to  learn,  all  trials  upon  charges 
of  cruelty  to  animals  by  dehorning  have  resulted  in  the  acquittal  of  the  accused 
parties. 

In  Canada  at  least  two  trials  resulted  in  the  acquittal  of  the  accused,  but  in  a third 
trial  the  conviction  of  the  parties  resulted  in  the  appointment  of  a Government  com- 
mission which  made  a report  strongly  recommending  the  practice  and  urging  the 
passage  of  the  necessary  legislation  to  give  it  effect. 

In  Great  Britain  there  have  been  decisions  on  both  sides,  those  in  Ireland  and 
Scotland  being  in  favor  of  the  legality  of  the  practice  and  those  in  England,  notably 
that  of  Lord  Chief  Justice  Coleridge  and  Mr.  Justice  Hawkins,  against.  Of  twenty 
judges  of  higher  courts  who  have  passed  upon  the  subject,  sixteen  declared  the  prac- 
tice to  be  legal,  while  four  pronounced  it  illegal. 

Means  of  preventing  the  growth  of  horns. — Five  calves,  raugiug  from 
30  to  64  days  old,  were  used  in  the  experiment.  The  following  chem- 
icals were  applied  to  one  or  more  horns:  Caustic  potash,  hydrochloric 
acid,  sulphuric  acid  mixed  with  sulphur,  sulphuric  acid  with  glue  and 
carbolic  acid,  chloride  of  zinc,  chromic  acid  ointment,  and  chromic  acid 
solution.  One  week  after  the  application  an  examination  showed  that 
only  the  caustic  potash  and  the  mixture  of  sulphuric  acid  and  sulphur 
had  destroyed  the  horn.  The  following  chemicals  were  then  applied  to 
one  or  more  of  the  unaffected  horns : Chloride  of  mercury  and  hydro- 
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chloric  acid,  chloride  of  mercury  and  sulphuric  acid,  and  caustic  potash. 
The  caustic  potash  was  less  concentrated  than  that  previously  used, 
and  destroyed  only  one  of  the  two  horns  to  which  it  was  applied.  The 
other  treatments  were  ineffectual. 

On  seven  other  calves,  aged  one  month  or  less,  the  growth  of  Jiorns 
was  prevented  by  a single  application  of  caustic  potash. 

The  use  of  caustic  potash  is  t>y  far  the  easiest,  most  humane,  and  most  certain 
method  of  securing  hornless  cattle.  * * * 

The  manner  of  applying  caustic  potash  is  as  follows: 

The  hair  should  he  closely  clipped  from  the  skin  and  the  little  horn  moistened 
with  water  to  which  soap  or  a few  drops  of  ammonia  have  been  added  to  dissolve 
the  oily  secretion  of  the  skin,  so  that  the  potash  will  more  readily  adhere  to  the 
surface  of  the  horn.  Care  must  be  taken  not  to  moisten  the  skin  except  on  the  horn 
where  the  potash  is  to  be  applied.  One  end  of  a stick  of  caustic  potash  is  dipped 
in  water,  until  it  is  slightly  softened.  It  is  then  rubbed  on  the  moistened  surface 
of  the  little  horn.  This  operation  is  repeated  from  five  to  eight  times,  until  the 
surface  of  the  horn  becomes  slightly  sensitive.  The  whole  operation  need  take  only 
a few  minutes,  and  the  calf  is  apparently  insensible  to  it.  A slight  scab  forms  over 
the  surface  of  the  budding  horn  and  drops  off  in  the  course  of  a month  or  six  weeks, 
leaving  a perfectly  smooth  poll.  No  inflammation  or  suppuration  has  taken  place  in 
any  of  the  trials  we  have  made. 

Patented  chemical  dehorner . — The  Johu  March  Company’s  Chemical 
Dehorner,  covered  by  a patent  issued  July  12,  1892,  was  analyzed  and 
found  to  cousist  of  a solution  of  32.25  percent  of  caustic  soda  in  water. 
The  following  conclusions  were  reached: 

(1)  The  John  March  Company’s  Chemical  Dehorner  is  undoubtedly  effective  for 
the  purpose  intended.  (2)  It  is  sold  at  an  exorbitant  price.  (3)  There  need  be  little 
fear  of  infringement  of  a patented  article  consisting  of  a single  well-known  chem- 
ical reagent,  or  of  a method  already  so  well  known  and  advertised. 
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Report  of  the  entomologist  of  the  Louisiana  Station,  H.  A. 

Morgan  ( Louisiana  Stas.  Bui.  No.  22,  pp.  731-736 , 2d  ser .,  jig.  1 ). — The 
corn  root  worm  ( Diabrotica  12-punctata ) greatly  damaged  the  stands 
of  corn  and  melons  in  March  and  April.  The  presence  of  the  larva 
may  be  detected  by  the  wilted  appearance  of  plants  a few  inches  high. 
Eggs  were  found  upon  germinating  melon  seed.  Corn  plants  protected 
from  insects  until  6 inches  high  and  melons  protected  until  they 
began  to  run  were  not  attacked  on  exposure  in  infested  fields. 

Corn  was  soaked  in  kerosene  emulsion,  pure  and  diluted,  copper 
sulphate  solution  (one-half  ounce  copper  sulphate  per  gallon  of  water), 
and  a solution  of  1 ounce  of  kainit  in  1 quart  of  water.  The  best  results 
were  from  the  use  of  kerosene  emulsion,  the  corn  soaked  in  the  ordi- 
nary and  in  the  undiluted  emulsions  giving  perfect  stands. 

For  the  horn  fly  ( Hannatohia  serrata)  cattle  were  sprayed  with  a 5 
per  cent  solution  of  eucalyptus  oil,  with  a 1 per  cent  solution  of  Chryst- 
Jeyes  fluid,  with  kerosene  emulsion,  and  with  emulsions  of  black 


206 


EXPERIMENT  STATION  RECORD. 


machine  oil,  fish  oil,  and  sludgite.  Only  kerosene  and  fish-oil  emulsions 
were  of  much  value,  and  of  these  the  latter  was  the  more  effective. 
A weak  emulsion  of  fish  oil,  made  as  follows,  gave  good  results: 

Dissolve  one  half  pound  of  common  hard  soap  in  1 gallon  of  boiling 
water,  add  2 gallons  of  fish  oil,  churn  the  solution  for  several  minutes, 
and  then  dilute  with  15  to  20  parts  of  water  to  1 part  of  the  solution. 

The  southern  grass  worm  (Laphrygmafrugiperda)  was  destructive  to 
corn  and  pea  vines  on  overflowed  lands.  A large  black  grub  ( Calosoma 
calidum)  was  found  eating  the  caterpillars. 

In  eggs  of  the  Harlequin  cabbage  bug  there  was  found  at  Homer, 
Louisiana,  a parasite,  Trissolcus  morgantice. 

The  codling  moth  and  hop  louse,  F.  L.  Washburn  ( Oregon  Sta. 
Bui.  No.  25 , Apr..  1893,  pp.  1-13 , figs.  4). — A report  upon  the  results 
obtained  during  1892  on  the  investigation  of  these  insects.  The  work  is 
a continuation  of  that  reported  in  Bulletin  No.  10  of  the  station  (E.  S. 
B.,  vol.  ii,  p.  660).  Four  or  five  broods  of  the  codling  moth  may  be 
expected  each  season.  The  author  thinks  three,  or  at  most  four,  spray- 
ings sufficient. 

For  the  hop  louse,  spraying  with  kerosene  emulsion,  quassia  and  soap, 
and  tobacco  and  soap  is  recommended.  A wire  trellis  for  hops  is  de- 
scribed and  figured. 

Common  insect  pests,  T.  A.  Williams  (South  Dakota  Sta.  Bui. 
No.  35,  May,  1893,  pp.  83-87). — Descriptions,  life  histories,  and  methods 
of  destruction  are  briefly  given  for  the  following  insects  : Codling  moth 
(Carpocapsa  pomonella ),  gooseberry  and  currant  spanworm  (Eufitchia 
ribearia),  cabbage  worms  (Pleris  rapce,  P.  protodice,  and  Plusia  bras - 
sicce),  potato  beetles  (Dorypliora  10-lineata  and  Bpicauta  spp.),  plant  lice 
(Aphididce),  cottonwood  and  willow  leaf  beetles  ( Lina  scripta  and  L.  lap- 
ponica),  large  willow  sawfly  (Cimbex  americana),  ash  sawfly  ( Monophad - 
nus  bardus),  ash  tree  sphinx(D<xrm  maundulosa),  emperor  moth  (Attacus 
cecropia),  and  American  silkworm  moth  (Telea  polyphemus). 

Analyses  of  insecticides  ( Massachusetts  State  Sta.  Report  for  1892, 
p.  336). — Compiled  analyses  of  Paris  green,  Sulphatine,  Death  to  Bose 
Bugs,  DeGrafPs  Carpet  Bug  Destroyer,  tobacco  liquor,  Nicotinia,  hel- 
lebore, and  Peroxide  of  Silicates. 

Preparation  and  application  of  insecticides,  0.  Corbett 
(South  Dakota  Sta.  Bui.  No.  35,  pp.  88-92). — Formulas  and  directions  for 
use  are  given  for  the  following  insecticides:  Kerosene  emulsion,  kero- 
sene and  milk  emulsion,  lye  wash,  pyrethrum,  quassia,  soap  and  tobacco, 
tobacco  dust,  tobacco  tea,  Paris  green,  London  purple,  and  hellebore. 
The  following  fungicides  are  also  given:  Ammoniacal  carbonate  of 
copper,  Bordeaux  mixture,  modified  eau  celeste,  corrosive  sublimate 
solution,  and  directions  for  combining  insecticides  and  fungicides. 
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Practical  dairying,  R.  J.  Redding  ( Georgia  Sta.  Bui.  No.  21,  Aug., 
1893 , pp.  29-42 , jig.  1). — This  is  a popular  article  on  the  selection  and 
treatmeut  of  the  dairy  herd,  the  use  of  Wolf’s  tables  in  compounding 
rations,  with  abstracts  from  a paper  on  the  feeding  and  management 
of  cattle,  by  W.  A.  Henry;  and  remarks  on  testing  milk  and  the  Bab- 
cock milk  test,  together  with  results  of  tests  made  by  this  method  of 
the  milk  of  the  cows  of  the  station  herd,  and  on  the  De  Laval  cream 
separator. 

It  will  be  found  absolutely  impracticable,  with  the  average  well  water  of  Georgia 
to  maintain  a lower  temperature  of  the  milk  than  from  62°  to  65°  F.  Recourse  must 
be  had  either  to  the  separator  or  to  the  use  of  ice.  If  more  than  five  or  six  good  cows 
are  milked  it  will  pay  to  get  a separator;  if  less,  resort  must  be  had  to  ice,  in  order 
to  get  the  best  results.  The  ordinary  method  of  setting  milk,  without  even  the  use 
of  cold  water  which  prevails  almost  universally,  in  domestic  dairying  in  the  South, 
is  exceedingly  wasteful,  especially  in  the  summer,  resulting  in  a loss  of  fully  one- 
third  of  the  butter  contained  in  the  milk,  as  compared  with  the  use  of  a separator, 
or  setting  in  ice  water. 

A contribution  to  the  study  of  the  economies  of  milk  produc 

tion,  0.  F.  Vanderford  ( Tennessee  Sta.  Report  for  1892,  pp.  77-86). — 
A reprint  of  Bulletin  vol.  v,  No.  3 of  the  station  (E.  S.  R.,  vol.  IV,  p. 
419). 

Analyses  of  milk  of  different  breeds  of  cows,  0.  A.  Goessmann 
{Massachusetts  State  Sta.  Report  for  1892,  pp.  57-61). — This  is  a tabula- 
tion of  the  results  of  analyses  made  with  the  Babcock  milk  test  of  the 
milk  produced  by  private  herds  on  a number  of  farms  within  the  State, 
accompanied  by  a statement  of  the  method  of  feeding.  The  breeds 
represented  are  Guernsey  and  Holstein. 

Analyses  of  dairy  products  ( Massachusetts  State  Sta.  Report  for 
1892,  pp.  293-295,  334). — Analyses  of  milk  in  1892,  and  a compilation  of 
analyses  of  whole  milk,  skim  milk,  buttermilk,  cream,  butter,  and 
cheese. 

Sweet  vs.  ripened  cream  butter,  G.  E.  Patrick,  F.  A.  Leighton, 

and  W.  H.  Heileman  {Iowa  Sta.  Bui.  No.  21,  pp.  788-791). 

Synopsis. — Three  comparative  experiments  of  making  butter  from  sweet  cream  and 
cream  ripened  from  seventeen  to  twenty -one  hours.  When  kept  for  about  six 
months  at  a temperature  of  about  50°  F.,  the  sweet  cream  butter  suffered  less 
deterioration  than  the  ripened  cream  butter,  and  in  some*  measure  acquired  the 
flavor  characteristic  of  the  latter. 

Three  experiments  are  described  in  making  butter  from  sweet  cream 
and  from  the  same  cream  ripened  from  seventeen  to  twenty-one  hours 
at  about  60°  F.  The  amount  of  cream  used  was  425,  228,  and  320 
pounds,  respectively.  In  one  trial,  the  time  required  for  churning  was 
practically  the  same  for  both  kinds  of  cream.  In  the  two  others,  how- 
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ever,  considerably  more  time  was  required  for  churning  the  sweet 
cream.  In  the  first  trial,  the  loss  of  fat  in  the  buttermilk  was  8.02 
pounds  for  the  sweet  cream  and  1.14  pounds  for  the  sour  cream.  “ Why 
the  sweet  cream  churned  so  poorly  in  the  first  trial,  we  do  not  know, 
but  probably  a longer  churning  would  have  reduced  the  loss.”  In  the 
second  trial,  the  loss  of  fat  in  the  buttermilk  was  0.34  pound  for  the 
sweet  cream  and  0.97  for  the  ripened  cream;  and  in  the  third  trial,  0.77 
pound  for  the  sweet  cream  and  0.65  for  the  ripened  cream.  In  the  sec- 
ond trial,  therefore,  the  loss  was  less  in  churning  the  sweet  cream. 

“In  neither  trial  was  the  churning  what  may  be  considered  close; 
that  it  was  not  closer  with  the  ripened  cream  is  perhaps  because  the 
ripening  was  allowed  to  proceed  only  to  a very  moderate  extent  in  each 
case.” 

To  observe  its  keeping  qualities,  a 10-pound  tub  of  each  lot  of  butter' 
from  each  trial  was  placed  in  storage  at  a temperature  of  about  50° 
F.  immediately  after  making.  The  butter  was  made  September  30, 
October  10,  and  October  26,  respectively.  Samples  were  examined 
January  30,  and  again  April  22. 

“ These  results  on  the  comparative  keeping  qualities  of  sweet  and 
ripened  cream  butter  agree  perfectly  with  those  obtained  in  our  former 
experiments,  reported  in  Bulletin  Ho.  18  (E.  S.  R.  vol.  iy,  p.  425). 

“ The  sweet-cream  butter  suffered  less  deterioration  from  keeping 
than  did  the  ripened  cream  product,  and  in  some  measure  acquired  the 
flavor  characteristic  of  the  latter.” 

Some  bacteriological  work  in  the  dairy,  L.  H.  Pammel  {Iowa 
Sta.  Bui.  No.  21 , pp.  797-804 , figs.  6). — These  studies  consist  of  observa- 
tions on  the  effect  of  peroxide  of  hydrogen  and  of  salicylic  acid  on  the 
ripening  of  cheese;  determination  of  the  number  of  bacteria  in  rennet, 
cheese  curd,  whey,  buttermilk,  and  butter;  and  a description  of  three 
bacilli  found  in  ripening  cheese.  In  rennet  all  the  way  from  409,500  to 
4,019,200  germs  per  cubic  centimeter  were  found. 

One  interesting  feature  about  the  micro-organisms  in  rennet  is  that  they  required 
more  than  twice  the  usual  time  for  the  colonies  to  develop.  From  milk,  butter,  and 
cheese  the  colonies  were  usually  well  developed  in  three  days,  but  in  rennet  in  from 
48  to  120  hours,  usually  the  latter.  Rennet,  no  doubt,  acts  in  retarding  development, 
and  I am  inclined  to  think  that  the  bacteria  in  rennet  are  not  so  important  in  ripen- 
ing cheese  as  the  bacteria  found  in  milk,  but  this  should  be  confirmed  by  experi- 
ment. As  to  the  kinds  occurring,  the  anaerobic,  those  growing  in  the  absence  of 
oxygen,  predominated.  The  aerobes  were  comparatively  few,  and  these  developed 
much  faster.  The  anaerobe  most  common  was  a Micrococcus  occurring  in  chains, 
producing  whitish  leifs-shaped  colonies.  An  aerobic  yeast,  Saccharomyces,  was  also 
present.  These  may  be  described  at  some  future  time. 

An  aromatic  bacillus  of  cheese,  L.  H.  Pammel  {Iowa  Sta.  Bui.  No. 
21 , pp.  792-796). — The  author  describes  an  aromatic  bacillus  {Bacillus 
aromaticus)  which  was  originally  found  on  cabbage  affected  with  a rot. 
In  bouillon  cultures  the  bacillus  gave  an  odor  similar  to  that  of  Lim- 
burger  cheese.  In  milk  it  grew  readily  at  the  ordinary  temperature  of 
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the  room  and  produced  the  odor  noticed  in  the  bouillon  cultures.  The 
milk  curdled  in  about  forty  eight  hours,  but  it  does  not  appear  certain 
that  the  bacillus  caused  the  curdling.  In  several  trials  milk  was  inoc- 
ulated with  the  bacillus  and  cheese  made  from  it.  After  curing  for 
several  months  the  cheese  “had  a flavor  of  its  own  somewhat  sharper 
and  stronger  than  ordinary  cheese,  and  to  some  fierhaps  not  desirable, 
but  it  suited  my  taste.  Others  who  tested  the  cheese  also  praised  it  in 
the  highest  terms.  # * * Our  cheese  began  to  swell,  owing  to  the 
presence  of  gas;  a section  through  the  cheese  showed  numerous  holes 
from  the  imprisoned  gas.” 

Creamery  record  for  1891  and  1892,  0.  A.  Goessmann  (Massa- 
chusetts State  Sta.  Report  for  1892,  pp.  46-56). — This  record  includes  a 
statement  of  the  local  market  price  per  ton  of  the  various  feeding 
stuffs  used;  analyses  of  the  same  with  reference  to  fertilizing  ingredi- 
ents; a record  of  the  amount  of  each  kind  of  food  consumed  and  the 
milk  produced  during  each  month;  the  pecuniary  result;  analyses  of 
cream ; fertilizing  constituents  of  cream ; and  average  analyses  of  the 
milk  of  the  station  herd  for  each  year  since  1884. 

Making  allowance  for  the  value  of  the  fertilizing  ingredients  in  the 
food  and  in  the  cream,  the  net  cost  of  food  for  the  production  of  cream 
averaged  $21.10  per  month  in  1891  and  $16.09  in  1892.  The  average 
amount  per  month  received  for  the  cream  at  the  local  creamery  was 
$36.44  in  1891  and  $33.48  in  1892.  The  average  value  of  the  cream  per 
quart  of  milk  was  2.21  cents  in  1891  and  2.04  cents  in  1892.  With  whole 
milk  at  3 cents  per  quart,  the  skim  milk  is  calculated  to  have  cost,  on 
an  average,  0.95  cents  per  quart  in  1891  and  1.12  cents  in  1892. 

Tlie  total  cost  of  feed  for  1 quart  of  cream  amounted  in  1891  to  13.93  cents,  and  in 
1892  to  13.35  cents.  * * * 

Tlie  net  cost  of  feed  per  quart  of  cream  averaged  in  1891  7.37  cents  and  in  1892 
5.90  cents.  Received  j)er  quart  of  cream  in  1891  12.73  cents  and  in  1892  12.27  cents, 
thereby  securing  a profit  of  5.36  cents  per  quart  in  1891  and  6.37  cents  in  1892. 

Investigations  in  cheese-making.  H.  G.  Wallace  (Iowa  Sta.  Bui. 
Ao.  21,  pp.  735-767). 

Synopsis. — A detailed  discussion  of  the  processes  involved  in  cheese-making  and  a 
description  of  fifteen  experiments  in  making  cheese  from  milk  containing  from 
1.75  to  8.4  per  cent  of  fat.  The  amount  of  milk  required  to  make  1 pound  of 
cheese  steadily  decreased  as  the  per  cent  of  fat  in  the  milk  increased.  The  per- 
centage of  fat  lost  did  not  seem  to  hear  any  direct  relation  to  the  percentage  of 
fat  in  the  milk,  but  appeared  to  depend  more  on  the  care  and  skill  exercised  in 
making. 

Prefatory  to  the  description  of  the  experiments,  a practical  discus- 
sion is  given  of  the  principles  involved  in  cheese-making.  The  exper- 
iments were  fifteen  in  number  and  were  made  with  milk  containing  from 
1.75  to  8.40  per  cent  of  fat,  the  wide  difference  in  composition  being 
brought  about  by  skimming  or  the  addition  of  cream.  The  milk  used 
was  that  brought  to  a factory  by  patrons  living  in  the  surrounding 
country.  The  selection  of  milk  was  made  with  the  aid  of  the  Babcock 
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milk  test,  and  complete  chemical  analyses  were  made  of  tlie  milk  and 
the  products  of  manufacture.  The  cheeses  were  all  made  in  the  same 
manner  and  under  the  same  system.  The  process  was  somewhat 
varied  at  different  points  where  milk  unusually  rich  in  fat  was  used,  to 
prevent  an  excessive  loss  of  fat.  It  was  found  difficult  to  do  the  best 
work  in  making  cheese  from  milk  to  which  a large  amount  of  cream 
had  been  added.  Such  milk  was  usually  riper  because  of  delay  in  get- 
ting it  started  and  because  the  cream  added  was  usually  riper  than 
the  normal  milk.  Each  experiment  is  discussed  in  detail,  and  the 
results  are  summarized  in  a table  given  below. 


Summary  of  results  obtained  in  cheese-making . 


Number  of 
cheese. 

Per  cent  of 
fat  in  milk. 

Pounds  of 
milk  requir- 
ed to  make 
1 pound 
green 
cheese. 

Pounds  of 
cheese 
made  from 
1 pound  fat 
in  milk. 

Per  cent  of 
fat  in  first 
whey. 

Per  cent  of 
1 iost  of  the 
j original 
amount  of 
fat  in  the 
milk. 

Per  cent 
of  casein 
and  albu- 
men in 
the  milk. 

Per  cent 
lost  of  orig-  * 
inal  amount 
of  casein 
and  albu- 
men in  the 
milk. 

1 

1.75 

12. 62 

4.39 

0.15 

7.7 

3. 72 

19 

2 

2. 49 

11. 16 

3.59 

0. 17 

6.3 

2.  88 

24 

3 

3. 07 

10. 85 

3.  00 

0. 17 

4.9 

3. 05 

23 

4 

3.  58 

10.  06 

2.  77 

0. 13 

3.4 

2.  70 

22 

5 

4.  05 

10. 11 

2.44 

0. 34 

7.6 

3.  00 

25 

6 

4.  07 

9.  80 

2.  50 

0.  28 

6.2 

3.  03 

22 

7 

4.  20 

9. 17 

2.  59 

0.  26 

6.2 

3.  03 

20 

8 

4.61 

8.  60 

2.52 

0.  38 

7.4 

2. 94 

24 

9 

4.98 

8.55 

2.  34 

0.  63 

11.6 

2.  75 

24 

10 

5. 10 

7.86 

2.  49 

0.  54 

11.6 

2.  89 

25 

11 

5.  45 

8.34  | 

2.  20 

0. 45 

7.2 

2.  74 

26 

12 

6.18 

7.43 

2. 17 

0. 43 

8.1 

2.  99 

25 

13  

6.  81 

7.  64 

1.92 

0.66 

13.4 

2.  84 

24 

14 

6.  83 

7. 13 

2.04 

0.33 

4.2 

2.  94 

22 

15 

8. 40 

6.  01 

1.97 

0.  65 

7.4 

3.  00 

23 

It  will  be  seen  that  the  number  of  pounds  of  milk  required  to  make  1 pound  of 
cheese’  gradually  decreases  as  the  per  cent  of  fat  in  the  milk  increases.  With  three 
exceptions  the  decrease  is  very  regular,  but  not  proportionate  to  the  increase  in  the 
per  cent  of  fat  in  the  milk.  In  making  No.  5 more  milk  was  required  to  make  1 
pound  of  cheese  than  in  making  No.  4,  although  the  per  cent  of  fat  in  the  latter 
case  was  less  than  in  the  former.  There  were  two  reasons  for  this — first,  more  fat 
was  lost  in  the  whey  in  making  No.  5,  and,  second,  more  casein  was  lost.  With  No. 
10  less  milk  was  required  to  make  1 pound  of  cheese  than  with  No.  11,  although 
there  was  less  fat  in  the  milk  from  which  the  former  was  made,  and  the  loss  of  fat 
was  considerably  greater.  This  is  explained  by  the  fact  that  No.  10  contained  over 
4 per  cent  less  moisture  than  No.  11.  With  No.  13  more  milk  was  required  to  make 
1 pound  of  cheese  than  with  No.  12,  undoubtedly  due  to  the  unusual  loss  of  fat  dur- 
ing the  process  of  manufacture. 

Referring  to  the  third  column  it  will  be  seen  that  the  number  of  pounds  of  cheese 
made  from  1 pound  of  fat  decreases  as  the  per  cent  of  fat  in  the  milk  increases. 
This  was  to  be  expected,  but  the  figures  given  will  not  enable  the  cheese-maker, 
who  handles  only  normal  milk,  to  draw  correct  conclusions,  because  it  is  evident 
that  the  number  of  pounds  of  cheese  made  from  1 pound  of  fat  depends  more 
upon  the  amount  of  casein  in  the  milk  than  upon  any  other  one  thing.  In  the 
milk  from  which  No.  1 was  made,  from  which  half  of  the  fat  was  removed,  there 
was  considerably  more  casein  in  proportion  to  the  fat  than  there  would  be  in 
normal  milk,  while  there  is  considerably  less  casein  in  proportion  to  the  fat  in  those 
cases  where  cream  was  added  to  the  milk  to  bring  it  up  to  the  required  standard. 
Consequently  the  pounds  of  cheese  made  from  1 pound  of*  fat  would  with  normal 
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milk  in  all  probability  be  less  than  tbe  figures  given  for  tbe  first  four  cheeses  and 
more  with  the  others.  * * * The  per  cent  of  fat  in  the  first  whey  is  greater  in 

those  cases  where  the  milk  contained  a high  per  cent  of  fat,  but  it  does  not  increase 
with  any  regularity  as  the  per  cent  of  fat  in  the  milk  increases.  * * * 

It  would  seem  from  a study  of  column  four  that  the  relative  loss  of  fat  in  cheese- 
making  does  not  depend  primarily,  or  even  secondarily,  upon  the  per  cent  of  fat 
that  is  contained  in  the  milk  from  which  the  cheese  is  made.  While  the  actual 
loss  of  fat  increases  slightly  as  the  fat  content  of  the  milk  increases,  yet  the  per  cent 
lost  of  the  original  amount  of  fat  in  the  milk  does  not  seem  in  this  experiment  to 
bear  any  direct  relation  to  the  per  cent  of  fat  in  the  milk.  * * * 

We  think  the  results  given  indicate  that  the  proportionate  loss  of  fat  in  the 
manufacture  of  cheese  depends  more  upon  the  care  and  skill  exercised  during  the 
process  of  manufacture  than  upon  the  per  cent  of  fat  in  the  milk  from  which  the 
cheese  is  made,  and  that  in  case  it  is  deemed  advisable  to  manufacture  cheese  from 
milk  containing  a very  high  per  cent  of  fat,  even  though  cream  be  added  to  the  milk 
to  increase  it,  the  • skillful  maker  will  not  lose  a relatively  greater  peT  cent  of  the 
total  amount  of  fat  than  in  making  cheese  from  milk  from  which  a portion  of  the  fat 
has  been  removed.  There  does  not  seem  to  be  any  foundation  for  the  statement  often 
made  that  after  the  fat  in  the  milk  has  passed  3,  31,  or  4 per  cent  the  excess  is  lost 
in  the  whey.  * * * The  average  amount  lost  of  the  original  amount  of  casein 

and  albumen  in  the  milk  was  about  23  per  cent.  It  will  be  seen  that  the  loss  varied 
as  much  as  6 per  cent,  but  no  facts  were  brought  out  during  the  course  of  the  inves- 
tigation that  enable  us  to  account  for  this  variation.  This  loss,  as  well  as  several 
other  matters  that  have  been  brought  to  our  attention  during  the  investigation,  will 
be  studied  in  the  future. 


The  cheeses  are  being  kept  and  later  will  be  judged  by  experts.  A 
further  report  will  then  be  made  on  the  effect  of  composition  of  milk  on 
the  composition  and  relative  value  of  the  cheese. 

Experiments  in  the  manufacture  of  Edam  and  Gouda  cheese 
(New  York  State  Sta.  But.  No.  56,  n.ser.,  May  1893,  pp. 361, -393,  figs.  10). — 
The  processes  of  manufacture  of  Edam  and  Gouda  cheese  are  described 
in  detail,  and  the  results  are  given  of  various  experiments  at  the  station 
in  making  both  kinds  of  cheese.  A practical  cheese-maker,  with  expe- 
rience in  making  these  cheeses,  was  engaged  for  the  work.  The  methods 
t of  manufacture  so  fully  and  clearly  described  in  the  bulletin  can  only 
be  briefly  outlined  here. 

It  is  remarked  at  the  outset  that  the  u results  and  methods  contained 
in  this  bulletin  can  not  take  the  place  of  actual  experience.  To  learn 
the  successful  methods  of  manufacture,  one  must  be  taught  by  a skilled 
maker.  The  results  of  our  work  will  be  helpful  only  when  used  prop- 
erly in  connection  with  practical,  personal  experience.” 

The  manufacture  of  Edam  elieese  (pp.  361-379). — “Edam  cheese  is  a 
sweet-curd  cheese,  made  from  partially  skimmed  milk.  It  comes  to 
the  market  in  the  form  of  round  red  balls,  each  weighing  from  3J  to  4 
pounds  when  cured.  They  are  largely  manufactured  in  northern  Hol- 
land, and  derive  their  name  from  a town  which  is  famous  as  a market 
for  this  kind  of  cheese.”  Edam  cheese  is  made  from  milk  from  which 
one-fourth  to  one-third  of  the  fat  has  been  removed.  The  milk  is 
warmed  to  a temperature  between  85°  and  88°  F.,  the  coloring  matter 
9053— Ko.  2 6 
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added  and  thoroughly  mixed  with  the  milk  at  that  temperature,  and 
then  tte  rennet. 

In  the  trials  at  the  station  1^  to  2 ounces  of  Garter’s  cheese  color  and 
4J  to  5J  ounces  of  Hansen’s  rennet  extract  were  used  per  1,000  pounds 
of  milk.  The  curd  should  be  ready  for  cutting  in  from  twelve  to  eight- 
een minutes  after  the  rennet  is  added.  After  the  curd  has  been  cut 
into  very  small  pieces  it  is  rapidly  heated  to  93°  to  96°  F.,  stirring  it 
meanwhile  to  prevent  settling,  and  as  soon  as  it  shows  signs  of  hard- 
ening the  whey  is  drawn  off  down  to  the  curd  and  the  press  molds 
filled.  Specific  directions  are  given  for  filling,  pressing,  and  bandaging. 

The  cheese  is  salted  by  either  the  dry  or  wet  process.  In  dry  salting 
each  cheese  is  placed  in  a salting  mold  with  a coating  of  fine  salt  com- 
pletely surrounding  it  for  five  or  six  days,  the  salt  being  renewed  daily. 
In  wet  salting  the  cheese  is  placed  for  seven  or  eight  days  in  a brine 
containing  about  1 pound  of  salt  to  2J  quarts  of  water. 

Following  the  salting,  the  cheese  is  cured  in  a curing  room  having  a 
temperature  between  50°  and  65°  F.  and  a moisture  between  85  and 
95  per  cent,  as  shown  by  a hygrometer.  If  the  atmosphere  is  not  suf- 
ficiently moist,  Edam  cheese  will  check  and  crack  and  be  spoiled  for 
market. 

When  about  two  months  old  the  cheese  is  prepared  for  market  by 
smoothing  the  surface  in  a turning  lathe,  coloring  by  placing  it  in  a 
carmine  solution  for  about  a minute,  coating  with  boiled  linseed  oil  to 
prevent  checking,  and  then  wrapping  in  tin  foil. 

Following  is  a comparison  of  some  points  in  the  manufacture  of  Edam 
and  American  Cheddar  cheese  and  of  the  relative  profits  from  the  two : 

(1)  One  is  made  from  partially  skimmed  milk;  tlie  other,  when  at  its  best,  is  made 
from  whole  milk. 

(2)  While  it  is  very  important  in  making  Cheddar  cheese  to  have  the  milk  in  per- 
fect condition,  it  is  absolutely  essential  in  making  Edam  cheese. 

(3)  In  making  Cheddar  cheese  the  remoAml  of  moisture  is  largely  effected  in  the 
vat  by  the  use  of  a higher  temperature  in  heating  the  curd.  In  making  Edam  cheese 
the  removal  of  moisture  depends  more  upon  the  fineness  of  cutting  the  curd  and 
subsequent  pressing.  The  latter  process  is  much  less  .economical  as  regards  loss  of 
milk  constituents. 

(4)  In  making  Cheddar  cheese  more  or  less  lactic  acid  is  formed,  according  to  special 
conditions;  in  making  Edam  cheese  every  effort  is  made  to  hasten  the  process  at 
every  stage  and  prevent  the  formation  of  lactic  acid.  In  one  case  we  work  to  pro- 
duce an  acid  curd;  in  the  other,  a curd  as  free  as  possible  from  acid. 

(5)  The  details  of  salting  and  curing  differ  radically  in  the  two  methods.  In  gen- 

eral the  manufacture  of  Edam  cheese  requires  labor  and  care  in  giving  attention  to 
many  more  details  than  the  manufacture  of  Cheddar  cheese,  however  much  the  lat- 
ter should  have  for  best  success.  * * * 

(6)  In  comparing  the  j>rofit  derived  from  the  manufacture  of  Edam  and  American 
Cheddar  cheese  we  must  consider  the  character  of  the  milk  used  in  making  Edam 
cheese — it  is  approximately  one-fourth  or  one  third  skimmed  milk.  American  Ched- 
dar cheese  made  from  milk  of  this  character  would  hardly  wholesale,  on  an  average, 
for  over  7 cents  per  pound,  or,  say,  about  70  cents  for  the  cheese  made  from  100  pounds 
of  milk.  On  the  other  hand,  Edam  cheese,  made  from  the  same  milk  would  whole- 
sale for  from  15  to  20  cents  per  pound,  which,  for  100  pounds  of  milk,  would  equal 


DAIRYING. 


213 


from  $1.50  to  $2.  After  calculating  the  increased  cost  involved  in  making  Edam 
cheese,  it  is  a conservative  estimate  to  say  that  the  money  received  for  100  pounds 
of  milk  will  be  about  double  the  amount  received  for  the  same  milk  when  made 
into  Cheddar  cheese. 

The  results  of  some  fourteen  trials  in  making  Edam  cheese  are  shown 
and  discussed.  In  these  trials  milk  was  used  which  contained  from  11.20 
to  12.21  per  cent  of  total  solids  and  from  2.45  to  3.20  per  cent  of  fat. 
From  51.43  to  55.65  per  cent  (53.5  on  an  average)  of  the  total  solids  of 
the  milk  was  lost  in  the  whey. 

These  results  confirm  the  results  of  our  previous  study  of  skimmed  milk  in  respect 
to  loss  of  milk  solids  in  cheese-making,  though  the  losses  here  are  greater  than 
would  ever  occur  in  making  the  same  milk  into  Cheddar  cheese.  * * * 

In  the  cheese  made  from  100  pounds  of  milk  there  were  retained  from  4.50  to 
6.17  pounds  of  water,  with  an  average  of  5.16  pounds.  This  is  a very  much  larger 
amount  of  water  than  is  retained  in  cheese  made  from  normal  milk  by  the  ordi- 
nary Cheddar  process.  Edam  cheese  loses  about  8 per  cent  of  its  weight  in  curing. 

The  manufacture  of  Gouda  cheese  (pp.  380-386). — u Gouda  cheese  is  a 
sweet-curd  cheese  made  from  whole  milk.  In  shape  the  Gouda  cheese 
is  somewhat  like  a Cheddar  with  the  sharp  edges  rounded  off  and 
sloping  toward  the  outer  circumference  at  the  middle  from  the  end 
faces.  They  usually  weigh  10  or  12  pounds,  though  they  vary  in 
weight  from  8 to  16  pounds.  They  are  largely  manufactured  in  southern 
Holland,  and  derive  their  name  from  the  town  of  the  same  name.  The 
cheeses  made  in  these  experiments  had  their  largest  diameter  about  10 
inches,  and  were  about  4 inches  high  when  green.’7 

Fresh  sweet  milk  is  heated  to  88°  to  90°  F.,  1 ounce  of  Hansen’s 
cheese  color  per  1,200  pounds  of  milk  mixed  with  it,  and  then  4J  to  5 
ounces  of  Carter’s  fresh  rennet  extract  per  1,000  pounds  of  milk 
added.  The  curd  should  be  ready  for  cutting  in  fifteen  or  twenty  min- 
utes. It  is  cut  the  same  as  in  the  Cheddar  process,  except  finer  pieces — 
the  size  of  a pea  or  wheat  kernel.  It  is  heated,  with  constant  stirring, 
until  104°  F.  is  reached,  which  should  require  from  thirty  to  forty  min- 
utes. The  whey  is  run  off  and  the  curd  placed  in  molds,  maintaining 
a temperature  of  nearly  100°  F.  After  being  bandaged  and  pressed 
it  is  salted  by  rubbing  over  with  salt  until  the  salt  begins  to  dissolve. 
This  treatment  is  repeated  twice  daily  for  ten  days.  It  is  cured  under 
conditions  similar  to  those  for  Edam  cheese,  described  above.  Under 
these  conditions  the  cheese  ripens  in  two  or  three  months. 

Four  trials  in  making  Gouda  cheese  are  reported,  using  milk  with 
from  3.75  to  4.5  per  cent  of  fat.  From  7.73  to  9.66  per  cent  of  the  fat 
and  from  22.4  to  24.45  per  cent  of  the  casein  and  albumen  of  the  whole 
milk  was  lost  in  the  whey. 

From  100  pounds  of  milk  there  were  made  from  11.60  to  13.35  pounds  of  green 
cheese,  with  an  average  of  12.50  pounds.  This  was  equivalent  to  nearly  3 pounds 
of  green  cheese  for  1 pound  of  fat  in  milk.  This  large  yield  is  due  to  retention  of 
moisture,  which  varied  from  4.95  to  5.79  pounds,  and  averaged  5.40  pounds  for  the 
cheese  made  from  100  pounds  of  milk.  The  amount  of  water  in  100  pounds  of  cheese 
varied  from  41.25  to  45.43  pounds  and  averaged  43.50  pounds.  In  two  months  th$ 
cheese  bad  lost  about  17.5  per  cent  of  its  weight  in  curing. 
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The  use  of  the  hygrometer  in  cheese-curing  rooms  (pp.  386-393). — A 
description  of  this  instrument  and  the  method  of  using  it,  and  a table 
showing  the  per  cent  of  saturation  corresponding  to  various  readings 
of  the  instrument. 

“Fleischmann  states  that  the  air  in  a cheese-curing  room  or  cellar 
(. Kasehellar ) should  never  go  below  10°  0 (50°  F)  and  never  above  18° 
0 (64.4°  F).  The  moisture  should  not  drop  below  65  per  cent  of  sat- 
uration.” 


TECHNOLOGY. 

Shrinkage  of  wool,  0.  F.  Curtiss  (Iowa  Sta.  Bui.  Ho.  21 , pp.  775- 

777). 

Synopsis. — A comparison  of  keeping  wool  for  about  a year  in  three  different  ways, 
namely,  in  a tightly  closed  box,  in  a sack  suspended  from  the  ceiling,  and 
wrapped  in  paper.  No  difference  in  shrinkage  was  apparent. 

To  observe  the  loss  occasioned  by  handling  and  keeping  wool  under 
varying  conditions,  24  fleeces  were  divided  into  four  lots  and  kejd  by 
three  different  methods  for  about  a year.  Three  lots  of  the  wool  were 
from  high-grade  Shropshire  sheep,  clipped  between  April  14  and  18, 
1892.  The  fourth  lot  was  sheared  June  15  from  a flock  of  mixed  Shrop- 
shire and  Southdown  sheep.  One  lot  was  packed  iu  a tight  box  with 
a close-fitting  cover,  another  was  placed  in  a sack  suspended  from  the 
ceiling,  and  a third  was  placed  upon  a shelf  and  tightly  covered  with 
paper  to  keep  out  the  dust.  The  lot  sheared  June  24  was  placed  in  a 
sack  and  suspended  from  the  ceiling.  All  four  lots  Avere  kept  in  the 
same  room.  The  results  of  weights  taken  at  different  intervals  during 
the  year  are  tabulated. 

There  was  practically  no  change  of  weight  in  the  first  three  lots  of  wool  sheared 
in  April.  In  fact,  the  aggregate  weight  of  the  three  lots  on  June  15,  1893,  was  exactly 
what  it  was  when  taken  off  in  April,  1892.  Some  variation  occurred  in  the  meantime, 
a few  of  the  changes  being  hard  to  account  for,  but  the  variation  was  not  great  at 
any  time. 

The  late-clipped  wool,  however,  showed  a loss  during  the  year  of  about  6 per 
cent  of  the  original  weight,  and  as  the  first  weight  was  not  taken  until  a week  after 
shearing,  there  may  have  been  an  additional  loss  that  was  not  determined. 

Preservative  and  remedial  processes  applied  to  wines  of  warm 
countries,  L.  PapArelli  ( California  Sta.  Report  of  the  Viticultural 
W ork  during  the  seasons  1887-189 , pp.  275-342 , figs.  2). — Under  this  head 
are  discussed  at  length  the  sterilization  of  wines  by  filtration  through 
“Chamberland  candles,”  the  application  of  electricity  in  the  aging  and 
conservation  of  wines,  the  use  of  ozone  for  the  same  purposes,  and  the 
pasteurization  of  wine.  The  effect  of  pasteurization  is  thus  summa- 
rized: 

(1)  All  fermentative  germs,  of  whatever  nature,  are  killed  by  the  heat;  the  more 
promptly  the  higher  the  heat  and  the  alcoholic  contents  of  the  wine.  Wines  poor  in 
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alcohol,  and  especially  those  containing  a remnant  of  sugar,  require  a higher  tem- 
perature than  those  fully  fermented  out  and  rich  in  alcohol. 

(2)  Acids  present  in  the  wine  are,  under  the  influence  of  the  heating,  partly 
neutralized  by  entering  into  combinations  (ethers)  which  form  part  of  the  flavors  of 
older  wines,  hence  acetified  wines  become  of  milder  taste  at  once,  and  even  milk-sour 
ones  gradually  lose  their  “ scratchiness, ” if  not  too  far  gone. 

(3)  Wines  while  maturing  in  the  cask  are  always  found  more  or  less  impregnated 
with  atmospheric  air  (oxygen),  the  gradual  absorption  of  which  forms  a most  essen- 
tial part  of  the  maturing  process.  After  pasteurizing  the  wine  is  found  free  from 
oxygen,  proving  that  it  has  been  absorbed  during  the  process,  thus  often  accomplish- 
ing, in  a short  space  of  time,  an  advance  toward  maturity  that  at  the  ordinary 
temperatures  would  have  required  several  months. 

(4)  When  the  heat  is  raised  sufficiently  high  (to  about  160°,  which  can  be  done 
without  injury  to  common  wines)  the  unstable  “albuminoid”  substances  of  new 
wines,  that  continue  to  cause  the  formation  of  deposits  of  lees  for  one  or  even  two 
years  after  the  completion  of  the  vinous  fermentation,  are  at  once  rendered  insoluble, 
and  thereafter  cease  to  give  trouble;  the  wine,  after  having  been  cleared  by  settling 
or  filtration,  forms  no  more  deposits,  and  can  if  necessary,  be  bottled. 

“Chamberland  candles”  and  Houdart’s  apparatus  for  pasteurizing 
wines  are  described  in  detail. 

In  the  Appendix  (pp.  343-345)  Carpene’s  new  method  of  aualysis  of 
the  raw  materials  containing  tartrates  and  a short  discussion  of  the 
methods  of  ascertaining  the  strength  of  wines  are  given. 
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Drainage,  J.  M.  Bloss  (Oregon  Sta.  Bui.  No.  26,  May,  1893,  pp.  11, 
jigs.  2). — An  address  on  the  principles  and  practice  of  drainage  as  ap- 
plied to  Oregon,  delivered  before  the  Marion  Count}’  Horticultural 
Society,  Salem,  Oregon. 

Tile  drainage,  H.  N.  Barrow  (Louisiana  Stas.  Bui.  No.  22, 2d  ser.,  p. 
675). — Tile  drains  3,  3J,  and  4 feet  deep  all  gave  as  good  results  when 
laid  40  feet  apart  as  when  closer.  The  tile-drained  soil  was  less  in- 
clined to  crust  and  puddle  than  formerly. 

Early  vs.  late  irrigation,  J.  W.  Sanborn  ( Utah  Sta.  Bui.  No.  23, 
July,  1893 , pp.  11-14). — To  ascertain  “the  proper  time  to  begin  and  to 
close  irrigation,”  experiments  were  made  during  1890,  1891,  and  1892 
on  three  sets  of  plats  of  poor,  dry,  upland  soil.  “ In  the  first  series 
irrigation  began  on  the  plats  in  one  set  earlier  than  on  the  other,  but  all 
ended  the  same  day.  In  the  second  set  irrigation  closed  at  a later 
period  in  plant  growth  on  one  set  than  on  the  other,  and  in  the  third 
set  irrigation  began  earlier  and  ended  later  with  one  plat  of  the  series 
than  for  the  other.”  Potatoes  and  wheat  were  the  crops  experimented 
on  the  first  year  and  wheat  and  oats  the  second  and  third  years. 

By  tbe  system  of  botb  early  and  late  watering  decidedly  larger  crops  of  grain  were 
received,  and  only  a little  less  of  straw.  While  the  crops  were  light  and  for  only 
a plat  by  each  method  for  this  trial,  yet  the  result  is  the  average  for  three  years, 
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and  accompanied  by  a rotation  of  tlie  plats,  so  that  eacli  plat  was  treated  by  each 
method.  If  the  figures  represent  a law  it  would  appear  that  grain,  can  be  watered 
at  a later  period  than  is  customary.  The  watering  in  each  case  for  the  late  water- 
ing was  but  a short  time  before  harvesting,  being  from  five  to  ten  days  after  the  last 
watering  of  the  late-watered  plats. 

The  following  is  the  author’s  summary  of  results: 

(1)  Very  early  watering  was  not  an  economical  process. 

(2)  Very  early  watering  increased  the  yield  of  grain  and  the  ratio  of  grain  to 
straw,  but  not  the  total  yield  of  grain  and  straw. 

(3)  Very  late  watering  increased  the  total  yield. 

(4)  Very  late  watering  increased  the  ratio  of  grain  to  straw. 

(5)  Irrigation  changes  the  ratio  of  straw  to  grain. 


STATION  STATISTICS. 

Reports  of  treasurer  and  director  of  Maine  Station  for  1892 

(Maine  Sta.  Report  for  1892 , pp.  m-vm). — General  statements  regard- 
ing the  work  of  the  station,  a financial  report  for  the  fiscal  year  end- 
ing June  30,  1892,  and  a table  of  contents  and  index. 

The  work  of  the  station  during  1892  has  been  in  the  following  lines: 

(1)  Inspection  of  fertilizers;  (2)  analyses  of  cattle  foods,  including  certain  patent 
foods  which  are  offered  for  sale  at  greatly  advanced  prices;  * * * (3)  investiga- 
tions concerning  the  secondary  effects  of  pollination;  * * * (4)  experimental 
work  on  varieties  and  methods  of  treatment  Of  certain  garden  vegetables,  including 
cabbages,  tomatoes,  and  egg  plants;  (5)  contents,  cultivation,  and  care  of  small  and 
large  fruits  which  are  being  tested;  (6)  spraying  experiments,  specially  with  refer- 
ence to  the  apple  scab  and  codling  moth;  (7)  the  identification  and  description  to 
inquirers  of  such  injurious  plants  and  insects  as  are  sent  to  the  station;  (8)  investi- 
gations in  plant  nutrition  bearing  upon  the  economical  use  of  crude  fertilizing  ma- 
terials ; (9)  digestion  experiments ; (10)  feeding  experiments  with  swine  and  milch 
cows. 

Sixth  Annual  Report  of  Nebraska  Station  (Nebraska  iSta.  Re- 
port for  1892 , pp.  27). — Brief  general  statements  regarding  the  work 
of  the  station  by  the  director,  botanist,  chemist,  entomologist,  geologist, 
horticulturist,  and  physicist,  together  with  a detailed  financial  report  for 
the  fiscal  year  ending  June  30,  1892.  The  principal  lines  of  work  fol- 
lowed in  1892  were  on  sugar  beets  and  animal  diseases. 

Report  of  director  of  North  Dakota  Station  for  1892,  H.  E. 
StockbkjdGtE  (North  Dakota  Sta.  Report  for  1892,  pp.  31,  plates  6). — 
This  includes  general  statements  regarding  the  work  of  the  year,  sum- 
maries of  Bulletins  Nos.  5-8,  and  a financial  statement  for  the  fiscal 
year  ending  June  30,  1892.  The  chemical  department  of  the  station  is 
studying  the  soils  of  the  State.  The  horticultural  department  reports 
experiments  with  Russian  willows  and  poplars,  evergreens,  orchard 
fruits,  grapes,  vegetables,  and  grasses.  In  the  botanical  department 
attention  was  given  to  the  following  subjects:  u(l)  Treatment  for  pre- 
vention of  potato  scab;  (2)  hastening  maturity  of  potatoes;  (3)  propa 
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gation  of  cereals  from  immature  seed ; (4)  testing  of  seed  wheats  and 
compilation  of  results;  (5)  root  tubercles  of  the  legumes  of  the  State; 
(6)  the  native  flora;  (7)  fluids  for  preservation  of  plants,  fruits,  etc., 
in  natural  condition.’7  The  agricultural  department  is  conducting 
field  experiments  with  wheat,  oats,  peas,  forage  plants,  and  root 
crops. 

Fifth  Annual  Report  of  South  Carolina  Station  ( South  Caro- 
lina Sta.  Report  for  1892 , pp.  28). — General  statements  regarding  the 
work  of  the  station  and  a financial  report  for  the  fiscal  year  ending 
June  30,  1892.  Field  experiments  are  being  conducted  with  corn,  cot- 
ton, forage  plants,  potatoes,  sorghum,  and  tobacco.  In  horticulture  the 
work  includes  orchard  and  small  fruits,  grapes, -cantaloupes,  beets, 
watermelons,  cucumbers,  tomatoes,  cabbages,  onions,  beans,  turnips, 
and  nuts.  Analyses  are  reported  of  millo  maize,  Kaffir  corn,  Jerusalem 
corn,  pearl  millet,  sorghum,  sugar  beets,  teosinte;  silage  from  millo 
maize,  corn,  and  sorghum;  fertilizers;  waters;  ores  and  minerals;  clay, 
and  marls. 

Third  Annual  Report  of  Tennessee  Station  ( Tennessee  Sta. 
Report  for  1890 , p.  15). — Brief  general  statements  regarding  the  work 
in  several  departments  of  the  station;  a list  of  bulletins  published  dur- 
ing the  year,  and  the  treasurer’s  report  for  the  fiscal  year  ending  June 
30,  1890. 

Fourth  Annual  Report  of  Tennessee  Station  ( Tennessee  Sta. 
Report  for  1891 , pp.  12). — Brief  general  statements  regarding  the  work 
in  the  several  departments  of  the  station;  a list  of  bulletins  published 
during  the  year;  and  the  treasurer’s  report  for  the  fiscal  year  ending 
June  30,  1891. 

Fifth  Annual  Report  of  Tennessee  Station  ( Tennessee  Sta. 
Report  for  1892,  pp.  96,  figs.  23,  platen  8). — This  includes  general  state- 
ments regarding  the  work  in  the  several  departments  of  the  station; 
the  treasurer’s  report  for  the  fiscal  year  ending  June  30, 1892 ; a summary 
of  Bulletins  vol.  y,  Nos.  1,  2,  and  4;  an  account  of  feeding  experiments 
with  milch  cows;  the  history  and  organization  of  the  station;  and  the 
text  of  laws  relating  to  the  station. 

Second  Annual  Report  of  Washington  Station  ( Washington 
Sta.  Report  for  1892,  pp.  8-14). — Brief  general  statements  regard- 
ing the  work  of  the  station,  and  a financial  report  for  the  fiscal  year 
ending  June  30,  1892.  The  work  has  included  field  experiments  with 
wheat,  oats,  barley,  corn,  grasses,  potatoes,  flax,  and  sugar  beets; 
experiments  with  poultry,  and  the  testing  of  varieties ‘of  orchard  and 
small  fruits,  and  forest  trees. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Nostrums  for  increasing  the  yield  of  butter,  H.  W.  Wiley, 

(. Division  of  Chemistry,  Farmers'  Bulletin  No.  12,  pp.  16). — The  object  of 
this  bulletin  is  to  expose  such  frauds  as  “ black  pepsin,”  “ gilt-edge 
butter  compound,”  and  similar  materials  which  have  been  quite  exten- 
sively advertised  for  increasing  the  yield  of  butter.  It  is  claimed  in 
the  advertisements  that  from  a pound  of  butter,  a quart  of  milk,  and  a 
small  quantity  of  the  butter  compound,  2 pounds  of  butter  may  be 
made.  The  bulletin  shows  that  these  compounds  consist  essentially  of 
salt,  coloring  matter,  and  a little  pepsin  or  rennet.  When  the  mixture 
of  butter,  milk,  and  a little  of  the  compound  is  churned  the  pepsin 
or  rennet  causes  the  milk  to  coagulate  and  solidify  with  the  butter. 
Butter  made  in  this  way  contains  an  excessive  amount  of  water,  as 
directions  are  given  not  to  work  the  butter,  and  also  contains  the 
casein,  milk  sugar,  and  other  ingredients  of  the  milk.  Hence  such 
butter  can  be  kept  only  for  a short  time  without  spoiling.  The  butter 
compounds  are  retailed  at  from  $2  to  $2.50  a box  of  about  2 ounces. 
Their  sale  and  use  is  regarded  as  fraudulent,  and  farmers  are  cautioned 
against  buying  them.  They  are  assured  that  “any  substance  which  is 
presented  to  them  for  the  purpose  of  increasing  the  yield  of  butter 
above  that  of  the  normal  belongs  to  some  such  class  of  fraud  as  has 
been  exposed  in  this  bulletin.”  Butter  made  with  the  aid  of  these 
compounds  can  be  distinguished  from  genuine  butter  by  melting  a 
sample  in  an  ordinary  test  tube  and  comparing  it  with  a similar  sample 
of  melted  genuine  butter.  “In  the  adulterated  article  almost  half  of 
the  whole  volume  will  be  a mixture  of  water,  curd,  and  other  materials, 
while  with  the  genuine  article  of  butter  the  fat  will  separate  in  a clear, 
limpid  mass,  and  a small  amount  of  water  and  a little  curd  only  will 
appear  at  the  top.” 

Monthly  Weather  Review  ( Weather  Bureau , Monthly  Weather 
eview , vol.  XXI , Nos.  1-6 , Jan -June,  1893,  pp.  1-178,  charts  40). — The 
March  number  contains  an  original  contribution  on  the  violent  storms 
of  March  23,  1893,  by  H.  A.  Hazen j the  remaining  numbers  are  de- 
voted exclusively  to  the  usual  meteorological  topics. 
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Annual  meteorological  summary  for  the  United  States  for 

1892  {Weather  Bureau,  Supplement  to  Monthly  Weather  Review,  Decem- 
ber, 1892,  pp.  216-362,  charts  7). — A summary  of  weather  conditions 
over  the  United  States  during  1892  is  given  in  notes,  tables,  and  charts 
based  on  data  furnished  by  1,669  regular  and  voluntary  observers  of 
the  Weather  Bureau. 

The  climate  of  Chicago,  H.  A.  Hazen  ( Weather  Bureau,  Bui.  No. 
10,  pp.  137,  maps  3,  figs.  24). — This  bulletin  is  a summary  of  meteoro- 
logical observations  at  Chicago  since  1870,  and  embraces  discussions  of 
the  following  topics : Location  of  Chicago,  records  of  meteorologic  obser- 
vations, influence  of  the  lake  on  climate,  temperature  of  the  lake  water, 
lake  water  temperature  at  Grand  Haven  and  Milwaukee,  influence  of 
the  lake  on  the  air  temperature,  prevailing  winds,  temperature  and 
wind  at  Chicago  and  Indianapolis,  general  influence  of  the  lake  on  pre- 
cipitation, heaviness  of  precipitation  with  each  wind,  lake  influence  on 
dew-point  and  relative  humidity,  lake  influence  on  wind  velocity,  mean 
velocity  of  wind  during  storms,  land  and  lake  breezes,  pressure  of  the 
air,  mean  temperature,  hours  of  observation,  exposure  of  thermometers, 
mean  seasonal  temperature,  accumulated  temperature,  highest  and  low- 
est temperature,  cold  waves,  variability  of  temperature,  diurnal  range 
of  temperature,  precipitation,  heavy  precipitation,  wind  velocity,  diur- 
nal range  of  wind  velocity,  velocity  of  wind  at  different  hours,  storm 
winds,  wind  direction,  dew-point  and  relative  humidity,  clouds,  direc- 
tion of  wind  and  cloud  motion,  fog,  smoke,  cause  of  fog,  thunder  and 
severe  local  storms,  diurnal  variation  of  air  pressure,  first  storm  warn- 
ing, weather  predictions,  storm  frequency;  are  the  seasons  changing"? 
freezing  of  the  lake;  is  the  water  level  of  the  lake  diminishing  ? meteoro- 
logical summary,  and  abstract  of  journal  (1870-1891). 

The  rape  plant,  T.  Shaw  ( Office  of  Experiment  Stations,  Farmers'1 
Bui.  No.  11,  pp.  20). — A popular  article  on  the  rape  plant.  The  follow- 
ing subjects  are  treated:  Description  and  history  of  the  rape  plant, 
experience  with  rape  in  Canada,  experience  in  growing  rape  in  th^ 
United  States,  varieties,  soils  for  rape,  preparation  of  soils,  fertilizer^ 
methods  of  sowing  and  cultivating,  and  the  uses  of  rape. 

The  Dwarf  Essex  is  the  only  variety  which  has  been  successful  on 
this  continent.  The  experience  of  the  Ontario  Agricultural  College,  at 
Guelph,  with  this  plant  has  been  entirely  favorable  since  its  introduc- 
tion on  the  college  farm  in  1889.  Grown  after  a crop  of  rye,  an  acre  oi 
it  has  been  found  to  pasture  10  to  16  head  of  lambs  for  two  to  two  and 
a half  months.  Under  more  favorable  conditions  one  acre  of  rape  pas- 
tured 36  or  37  head  of  lambs  for  two  months.  Lambs  have  made 
satisfactory  growth  on  such  pasturage.  Bape  is  especially  recom- 
mended for  pasturage,  for  soiling,  and.  as  a cleaning  crop. 

Foods  and  food  adulterants — canned  vegetables,  K.  P.  McElroy 
and  W.  D.  Bigelow  ( Division  of  Chemistry,  Bui.  No.  13,  part  tiii, 
pp.  1015-1167). — This  bulletin  consists  of  a report  on  analyses  and 
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exam  illations  of  the  following  canned  vegetables  purchased  in  the  open 
market:  Artichokes,  asparagus,  beaus,  Brussels  sprouts,  corn,  okra, 
peas,  pumpkin,  squash,  sweet  potatoes,  tomatoes,  macedoine,  mixed 
corn  and  tomatoes,  mixed  okra  and  tomatoes,  and  succotash.  Exam- 
inations were  also  made  of  the  cans,  bottles,  etc.,  in  which  the  vegetables 
were  put  up. 

u The  work  with  canned  vegetables  has  been  directed  especially  to 
the  methods  of  preserving,  the  preservatives  employed,  the  character 
of  the  vessels  in  which  the  goods  are  preserved,  and  to  their  food  value 
and  digestibility.”  The  analyses  consist  of  determinations  of  water, 
ether  extract,  fiber,  ash,  salt,  nitrogen,  albuminoids,  digestible  albu- 
minoids, and  carbohydrates.  The  preservatives  looked  for  were  boric 
acid,  salicylic  acid,  benzoic  acid,  sulphurous  acid,  saccharin,  and  hydro- 
nap tliol  5 and  the  metallic  contaminations,  copper,  lead,  tin,  and  zinc. 
The  tables  of  analyses  are  prefaced  by  an  introduction  and  summary 
by  H.  W.  Wiley,  and  historical  notes,  methods  of  analysis  employed, 
and  an  article  on  greening  vegetables  with  salts  of  copper,  by  the 
authors  of  the  bulletin.  An  appendix  contains  a variety  of  abstracts 
of  articles  on  the  occurrence  of  copper  in  canned  goods,  the  physiological 
action  of  tin,  the  use  of  tin  cans  for  canning,  etc. 

[It  is  explained  that  the  true  theory  of  canning]  rests  upon  the  fact  that  the  germs 
of  microorganisms  capable  of  inducing  decay  of  the  food  are  killed  by  a high  tem- 
perature. The  exclusion  of  the  external  air  prevents  the  access  of  new  germs,  and 
thus  the  foods  are  preserved  simply  because  the  organisms  which  produce  putrefac- 
tion can  not  be  introduced.  A temperature  high  enough  and  sufficiently  prolonged 
to  kill  these  germs  in  vegetables  tends  to  disintegrate  many  of  them  and  render  them 
less  attractive  to  the  eye  than  when  in  the  natural  state.  For  this  reason  canners 
have  sought  other  methods  of  preserving  the  foods  in  such  a way  as  not  only  to  pre- 
serve them  from  decay,  but  also  to  preserve  their  natural  attractiveness.  * * * 

Opinions  are  divided  in  regard  to  the  wholesomeness  or  unwholesomeness  of  these 
added  preservatives,  the  great  weight  of  testimony  being  to  the  effect  that  while 
these  bodies  in  small  quantities. are  not  injurious  to  health,  yet  the  continual  use  of 
them,  even  in  such  small  quantities,  may  finally  become  prejudicial.  It  is  also  shown 
that  the  same  qualities  which  enable  these  preservatives  to  prevent  the  action  of 
microorganisms,  and  thus  preserve  the  food  from  decay,  are  also  active  in  the  diges- 
tive organs  and  hinder  the  normal  functions  of  the  digestive  ferments.  In  other 
words,  the  forces  which  tend  to  preserve  in  this  way  the  vegetables  from  decay  also 
tend  in  like  manner  to  retard  the  processes  of  digestion.  * * * Concisely,  the 

views  which  we  have  reached  as  a result  of  these  investigations  are  these:  First, 
that  the  use  of  added  preservatives  is,  upon  the  whole,  objectionable;  second,  that 
their  absolute  inhibition  is  not  warranted  by  the  facts  which  have  come  to  our 
knowledge,  but  in  all  cases  their  presence  should  be  marked  upon  the  label  of  the 
can. 

There  are  other  added  chemicals  which  are  found  in  many  varieties  of  canned 
vegetables,  which  are  used  not  especially  for  the  purpose  of  preserving  them,  but 
for  adding  to  the  attractiveness  of  their  appearance.  I refer  chiefly  to  the  use  of 
copper  and  zinc  salts  to  secure  and  preserve  the  green  color  of  canned  peas,  beans, 
etc.  The  use  of  copper  for  this  purpose  is  a very  old  one.  Long  ago  it  was  observed 
that  the  cooking  of  peas,  beans,  and  other  green  vegetables  in  imperfectly  cleaned 
copper  vessels  would  secure  a deeper  and  more  attractive  green  appearance  for  the 
cooked  product.  It  did  not  take  the  observing  cook  long  to  discover  that  this 
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improvement  in  appearance  was  due  to  tlic  copper  or  zinc  present  in  the  copper  or 
brass  vessels.  The  same  effect  was  found  to  be  produced  when  these  vegetables 
were  cooked  in  ordinary  vessels  with  the  use  of  small  quantities  of  copper  or  zinc 
salts.  Upon  the  whole,  copper  salts  were  found  more  convenient  for  this  purpose, 
and  hence  at  the  present  day  an  immense  industry  has  grown  up  in  the  greening  of 
canned  vegetables  by  the  use  of  copper  and  zinc,  especially  of  the  former.  * * * 

[The  data  given  in  the  bulletin  show]  that  a large  part  of  such  canned  goods 
exposed  for  sale  in  this  country  has  been  greened  by  the  addition  of  copper,  and  in 
some  cases  of  zinc.  For  instance,  the  amount  of  copper  found  in  peas  of  French 
origin  was  uniformly  much  greater  than  that  found  in  American  canned  peas.  Of 
forty-three  samples  of  American  canned  peas  examined,  32.56  per  cent  were  found 
to  contain  no  copper,  while  67.44  per  cent  were  colored  with  copper.  Of  thirty-six 
samples  of  French  peas,  all  were  colored  with  copper  except  one,  which  was  colored 
with  zinc. 

The  amount  of  copper  found  ranged  from  less  than  10  to  over  100  mg. 
per  kilogram.  As  to  the  effect  of  copper  on  health,  it  is  believed  that 
“the  continued  and  regular  consumption  of  even  the  small  quantities 
of  these  materials  present  in  canned  vegetables  must  be  regarded  as 
at  least  prejudicial  to  health.”  It  is  deemed  very  desirable  that  vege- 
tables artificially  greened  be  so  labeled,  with  a statement  of  the  nature 
and  amount  of  the  greening  material  used. 

The  investigations  show  further  that  lead  is  a very  common  con- 
stituent of  canned  goods.  This  comes  from  using  tin  and  solder 
which  contain  much  lead.  “The  tin  of  some  of  the  cans  has  been 
found  to  contain  as  high  as  12  per  cent  of  lead,”  and  “analyses  of 
numerous  samples  of  the  solder  employed  show  it  to  contain  fully  50  per 
cent  of  lead.”  In  Germany  the  laws  require  that  the  tin  shall  not  con- 
tain more  than  1 per  cent  and  the  solder  more  than  10  per  cent  of  lead. 

Reports  of  the  statistician  ( Division  of  Statistics , Reports  JSTos. 
105-108 , n.  ser .,  June , July , August , and  September , 1893,  pp.  179-369). — 
Besides  the  crop  reports,  notes  on  foreign  agriculture,  and  freight  rates 
of  transportation  companies,  these  reports  contain  articles  on  the  fol- 
lowing subjects:  Beport  Bo.  105 — Agriculture  in  the  Caucasus,  The 
customs  tariff  of  Martinique,  Agricultural  produce  statistics  of  the 
United  Kingdom;  Beport  Bo.  106 — Statistics  of  Ontario,  Use  of  maize 
of  the  United  States  in  Mexico;  Beport  Bo.  107 — The  wheat  crop  of 
India  for  1893,  The  winter  oil-seed  crop  of  India,  The  production  of 
corn  in  Bew  South  Wales. 
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Determination  of  nitrogen  in  nitrates  and  in  mixtures  of 
nitrates  with  organic  and  inorganic  nitrogenous  materials,  V. 

Schenke  ( Chem . Ztg.,  17  (1893),  N~o.  54,  pp.  977-979). — After  a critical 
review  of  the  numerous  methods  proposed  for  the  determination  of 
nitric  nitrogen,  the  author  selects  the  IJlsch  method  as  the  one  most 
to  be  recommended  on  account  of  its  simplicity,  rapidity,  and  accuracy. 
In  this  method  the  nitric  acid  is  reduced  by  gradually  heating  it  with 
iron  reduced  in  hydrogen  in  a solution  acidulated  with  sulphuric  acid. 
The  author  finds  it  very  essential  that  the  proportions  between  sub- 
stance and  reagents  be  correct  aud  recommends  the  following:  In  the 

analysis  of  nitrate  of  soda  20  grams  of  substance  is  dissolved  in  1 liter 
of  water,  and  to  25  c.  c.  of  this  solution  in  a distilling  flask  are  added  4 
grams  of  iron  reduced  in  hydrogen  and  12  c.  c.  of  sulphuric  acid  of 
1.35  specific  gravity  (2  volumes  H2G  and  1 volume  cone.  H2S04).  This 
is  gradually  heated  to  boiling,  where  it  is  maintained  a few  minutes, 
and  then  after  washing  down  the  inside  of  the  flask,  50  c.  c.  of  water 
and  25  c.  c.  of  sodium  hydrate  solution  of  1.3  specific  gravity  are  added. 
The  ammonia  is  then  distilled  over  and  collected  in  sulphuric  acid,  and 
the  result  titrated  against  barium  hydrate.  It  is  advisable  to  use  a 
safety  tube  in  the  distillation  to  prevent  any  of  the  alkali  being  car- 
ried over.  The  reduction  requires  eight  to  ten  minutes  and  the  distil- 
lation about  twenty  minutes.  A large  number  of  determinations  can 
be  carried  on  simultaneously.  By  using  6 grams  of  iron  and  20  c.  c. 
of  acid  mixture,  1 gram  of  nitrate  of  soda  may  be  thoroughly  reduced. 

The  following  combination  of  the  IJlsch  and  Kjeldahl  methods  is 
recommended  for  the  analysis  of  mixtures  containing  nitrates:  From 

1 to  several  grams  of  the  material,  according  to  its  nature,  is  placed 
in  a digestion  flask,  mixed  with  water  to  a pasty  consistency,  from 
1 to  4 grams  of  iron  added,  according  to  the  amount  of  nitrogen, 
and  from  5 to  10  c.  c.  of  sulphuric  acid  of  the  strength  given  above. 
In  the  case  of  substances  rich  in  lime  relatively  more  sulphuric 
acid  is  added.  The  mixture  is  then  digested  carefully  until  the 
end  of  the  reaction.  A little  copper  oxide  and  about  15  c.  c.  of  sul- 
phuric acid  containing  200  grams  of  phosphoric  anhydride  per  liter  of 
concentrated  acid  are  then  added  and  the  mixture  is  again  digested  as 
in  the  Kjeldahl  method  until  the  solution  becomes  light  green,  indi- 
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eating  the  end  of  decomposition.  The  operation  of  digestion  occu- 
pies from  three-quarters  of  an  hour  to  an  hour  and  a quarter  when 
much  organic  matter  is  present. 

In  distilling  off  the  ammonia  it  isrecoinmendedto^idda  few  grains  of 
zinc  to  prevent  bumping. 

In  comparisons  on  Peruvian  guano  and  on  a mixture  of  nitrate  of 
soda,  ammonium  sulphate  and  dried  blood,  the  above  method  gave  very 
slightly  higher  (0.04  to  0.08  j>er  cent),  results  than  the  Jodlbaur  or 
Sco  veil- Gunning  methods.  The  method  has  been  satisfactorily  used  at 
the  Breslau  station  for  more  than  a year.  The  presence  of  chlorides, 
it  is  said,  does  not  affect  the  results. — e.  w.  a. 

The  action  of  a ferment  in  ripe  bananas  affecting  the  accurate 
determination  of  sugar,  F.  Mierau  ( Chern . Ztg.,  17  (1893),  No.  55,  p. 
1002 , and  No.  56,  pp.  1021,  1022). — In  studying  the  aqueous  extract  of 
ripe  bananas  the  author  observed  that  the  conditions  of  the  extraction 
materially  affected  the  proportions  of  inverted  and  cane  sugar  in  the 
extract.  The  relation  of  inverted  sugar  to  cane  sugar  was  as  10:23.4 
in  one  case,  10:9.7  in  another,  and  10:5.95  in  another.  Subsequently 
he  found  a ferment  in  ripe  bananas,  invertase,  capable  of  inverting  cane 
sugar.  This  was  destroyed  by  cooking  the  fruit  previous  to  extracting 
the  sugar. 

His  conclusions  are  that  the  sugar  in  ripe  bananas  is  principally  cane 
sugar;  and  that  correct  results  are  obtained  only  when  the  fruit  is 
cooked  previous  to  the  determination  of  the  sugar  to  prevent  the  action 
of  the  ferment.  If  this  precaution  is  omitted  the  amount  of  cane  sugar 
in  the  extract  diminishes  and  the  inverted  sugar  increases  as  the  tem- 
perature at  which  the  extraction  is  made  increases.  By  extracting  for 
live  hours  at  54°-57°G.  all  the  cane  sugar  of  the  fruit  and  a considera- 
ble amount  of  cane  sugar  which  was  added  was  inverted. — e.  w.  a. 

Bacteriological  and  chemical  studies  on  egg  albumen,  H. 
Scholl  (Arcli.  Nyg.,  17,  pp.  535-551). — The  first  part  of  the  investiga- 
tion, the  bacteriological  part,  was  made  to  ascertain  whether  the  white 
of  the  egg  could  be  made  destructive  to  bacteria  by  treating  it  with 
potassium  hydrate.  It  had  been  already  shown  that  treating  blood 
serum  with  potassium  hydrate  rendered  it  unfit  to  support  bacterial 
life,  and  the  author’s  experiment  showed  this  to  be  likewise  true  for 
egg  albumen.  Plate  cultures  made  of  the  white  of  fresh  eggs  treated 
with  potassium  hydrate  produced  large  numbers  of  colonies  at  first, 
which  rapidly  disappeared,  until  after  six  days  practically  none 
remained. 

Then  followed  the  chemical  studies,  made  to  investigate  the  change 
which  had  taken  place  in  the  albumen  and,  if  jjossible,  to  account  for 
the  effect  produced  on  the  bacteria.  These  studies  led  the  author  to 
the  following  conclusions: 

(1)  The  white  of  normal  fresh  hens’  eggs  contains  carbonic  acid  in 
combination,  which  is  freed  by  the  addition  of  an  acid  without  the  appli- 
cation of  heat. 
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(2)  This  carbonic  acid  exists  mainly  in  the  form  of  bicarbonates, 
although  a smaller  part  is  in  the  form  of  monocarbonates. 

(3)  Heated  to  60°  0.,  a part  of  the  carbonic  acid  is  given  off  and  the 
albumen  itself  very  gradually  coagulates. 

(4)  The  term  4i  coagulation  temperature”  does  not  belong  in  the  same 
category  with  the  terms  boiling  point,  melting  point,  freezing  point, 
etc.,  for  a single  definite  temperature  at  which  the  coagulation  will  take 
place  can  not  be  given.  The  time  element  enters  into  consideration, 
and  it  is  necessary  in  giving  the  temperature  of  coagulation  to  fix  the 
time  within  which  complete  coagulation  will  take  place. 

(5)  The  coagulation  of  egg  albumen  bears  a close  relation  to  the 
decomposition  of  the'carbonates  which  result  in  giving  off  carbonic  acid. 
If  the  formula  of  egg  albumen  is  assumed  to  be — 

Alkali — 0\£Q 
Albumen — 0/  ’ 

the  union  of  two  molecules  to  form  coagulated  albumen  with  the  formula 

Aibumen\Q 

Albumen/  \ 

would  result  in  an  alkali  carbonate  and  free  carbonic  acid. 

(6)  Albumen  treated  with  potassium  hydrate  and  rendered  incapable 
of  coagulation  can  be  changed  back  to  normal  coagulable  albumen  by 
treating  it  with  carbonic  acid. — e.  w.  a. 

The  progress  in  the  domain  of  agricultural  chemistry,  J.  Konig 
and  E.  Haselhoff  ( Gliem . Ztg.,  17  (1893),  N~o.  60,  pp.  1087-1089). — In 
the  report  of  the  preceding  year*  reference  was  made  to  experiments 
by  Maereker  which  tended  to  show  that,  owing  to  the  cumulative  tend- 
ency of  phosphoric  acid  in  the  soil,  the  application  of  phosphoric 
acid  might  be  decreased  after  the  soil  had  become  rich  with  appli- 
cations. In  other  words,  that  the  phosphoric  acid  not  used  by  one  crop 
would  be  retained  by  the  soil  and  be  available  to  subsequent  crops. 
Further  experiments  by  Maereker  f have  indicated  that  this  after  action 
of  the  phosphoric  acid  lasts  only  a short  time,  as  the  phosphoric  acid 
changes  to  a very  difficultly  soluble  form.  He  recommends,  therefore, 
that  the  application  of  phosphoric  acid  be  limited  to  the  amount  required 
by  one  maximum  crop. 

The  question  as  to  the  form  in  which  phosphoric  acid  should  be  applied 
to  the  soil  has  been  widely  studied.  The  extensive  use -of  ground 
Thomas  slag  has  resulted  in  the  placing  of  very  inferior  material  on  the 
market.  As  compared  with  its  efficiency,  the  price  of  the  phosphoric 
acid  in  Thomas  phosphate,  according  to  the  calculations  of  Maereker  and 
Yogel,  is  relatively  higher  than  that  in  superphosphates.  Concerning 
the  use  of  Thomas  slag  on  meadows,  Hansen  f reports  that  it  gave  good 

* Cbera.  Ztg.,  16  (1892),  p.  568. 

tZtscbr.  Landw.  Cent.  Ver.  Saclisen,  1893,  p.  48. 

% Jour.  Landw.,  40,  p.  309, 
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results.  The  yield  was  increased  when  it  was  applied  with  kainit. 
These  two  fertilizers  had  an  especially  favorable  effect  on  the  growth 
of  leguminous  plants.  Nitrate  of  soda  in  connection  with  Thomas  slag 
increased  the  yield,  but  the  profit  was  not  as  large  as  where  Thomas  slag 
and  kainit  were  used. 

The  use  of  potassium  phosphate  as  a fertilizer  lias  been  quite  widely 
recommended.  Liicke* * * §  obtained  good  results  from  its  use  as  an  inter- 
cultural  manure,  especially  when  applied  with  a small  quantity  of  nitrate 
of  soda.  From  other  sources  its  use  has  been  cautioned  against  as 
unprofitable.  It  is  to  be  recommended,  therefore,  that  further  experi- 
ments be  made  with  its  use  before  it  is  generally  adopted. 

Immendorff,  f like  Holdefleiss  and  others,  has  called  attention  to  the 
action  of  phosphoric  acid  in  conserving  the  nitrogen  in  decaying  organic 
matter.  His  investigations  showed  that  soluble  phosphoric  acid  re- 
tarded the  fermentation  and  also  acted  as  a conserving  agent  by  fixing 
the  ammonia  produced.  This  action  of  phosphoric  acid  was  noticeable 
also  in  the  presence  of  air.  The  greatest  possible  exclusion  of  air  re- 
mains, however,  the  best  means  for  preserving  barnyard  manure. 

It  was  mentioned  in  the  report  of  the  previous  year  that  Griffith 
claimed  to  have  noticed  the  assimilation  of  ammonia  directly  by  beans, 
without  previous  nitrification  having  taken  place.  Pitsch  t has  further 
studied  this  question.  By  preventing  the  nitrification  in  the  soil,  he 
found  that  plants  were  able  to  assimilate  ammonia  ‘nitrogen  directly 
and  use  it  for  their  nourishment.  The  plants  preferred,  however,  the 
nitrate  nitrogen. 

Concerning  the  difference  in  efficiency  of  nitrate  of  soda  and  sulphate 
of  ammonia,  Wagner  reported  experiments  in  his  book§  which  indi- 
cated that  under  the  most  favorable  conditions  the  efficiency  of  am- 
monium sulphate  was  about  90  per  cent  of  that  of  nitrate  pf  soda.  He 
found  that  the  action  of  ammonium  sulphate  was  materially  improved 
by  the  presence  of  carbonate  of  lime.  This  has  also  been  noticed  by 
Stocklasa  ||  in  his  experiments  in  manuring  beets. 

Frank’s  view,  that  not  only  leguminous  plants  but  all  plants  have 
the  ability  to  assimilate  the  free  nitrogen  of  the  air,  has  been  supported 
by  recent  investigations  by  Liebscher.  Liebscher  seems  to  be  inclined 
to  the  belief  that  certain  non-leguminous  plants  are  in  a condition  to 
assimilate  atmospheric  nitrogen  when  all  the  conditions  are  favorable. 

Kuhn has  argued  against  the  practice  of  green  manuring  with 
leguminous  plants,  which  has  been  so  widely  and  universelly  rec- 
ommended since  the  discovery  that  leguminous  plants  can  derive 

* Landw.  Presse,  1891,  p.  102;  1892,  p.  345. 

t Jour.. Land.,  49,  p.  1. 

t Landw.  Vers.  Stat.  42,  (1893),  p.  1. 

§ Die  Stickstoff  Diingung  der  Landw,.  Culturpflanzen. 

||  Ztsclir.  angew.  Chem.,  1892,  p.  595. 

Ztsclir.  Landw.  Cent.  Ver.  Saclisen,  1893,  Nos.  1,  3,  and 4. 
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their  nitrogen  from  the  air.  He  declares  that,  with  the  exception 
of  green  manuring  with  lupines  on  light  sandy  soils,  green  manuring 
marks  no  progress  in  agricultural  practice.  He  considers  the  prac- 
tice of  raising  crops  and  plowing  them  under  to  be  irrational  and 
wasteful,  and  suggests  rather  that  such  leguminous  crops  be  grown  as 
can  be  fed  to  animals,  and  the  manure  thus  produced  used  to  enrich 
the  soil  in  nitrogen  and  humus.  By  this  method  a much  more  thorough 
utilization  of  the  crop  is  accomplished.  In  this  way  alone  will  the  cost 
of  production  be  diminished. 

TTp  to  the  present  time  the  chemical  and  mechanical  means  applied  for 
the  repression  of  nematodes  have  led  to  negative  results.  The  root  blight 
of  the  beet  has  been  shown  by  Hollrung* * * § **  to  be  caused  not  only  by  a 
fungus  growth,  but  also  and  principally  by  an  unfavorable  chemical  and 
physical  condition  of  the  soil.  The  best  means  of  preventing  the  disease 
is  believed  to  be  frequent  and  deep  cultivation,  rendering  the  soil 
porous  and  allowing  the  air  to  penetrate  it. 

In  the  control  of  potato  rot,  copper  preparations  have  been  principally 
used.  Marek  t found  that  sprinkling  the  plants  with  copper-lime  mix- 
ture gave  good  results.  Strebli:  found  that  sprinkling  or  dusting  over 
the  plants  with  this  copper-lime  mixture  increased  not  only  the  number 
of  healthy  potatoes  but  also  the  total  amount  of  starch.  Liebscher,§ 
on  the  other  hand,  cautions  against  the  use  of  copper  preparations,  as 
they  only  give  relief  when  applied  at  exactly  the  right  time  and  injure 
the  plants  when  their  application  is  followed  by  a dry  season.  If  the 
mixture  is  washed  off  from  the  leaves  soon  after  application,  of  course 
neither  the  one  result  nor  the  other  result  follows. 

Experiments  on  the  effect  of  the  quality  of  the  seed  of  grains  on  the 
growth  of  the  plant  and  on  the  quantity  and  quality  of  the  yield  have 
been  reported  by  Kerpeley,||  Leydhecker.^j  and  Edler  and  Liebscher.## 
The  former  found  that  the  growth  of  plants  from  large  and  fully  devel- 
oped wheat  kernels  was  more  uniform  and  vigorous  and  produced 
the  largest  proportion  of  seeds  capable  of  germinating.  Leydliecker’s 
experiments  with  rye  and  wheat  also  showed  the  favorable  influence  ot 
heavy  seed  on  the  quantity  and  quality  of  the  product.  Edler  and 
Liebscher  found,  in  agreement  with  Riimker,  that  in  the  case  of  wheat 
the  weight  of  the  kernel  had  a greater  influence  on  the  yield  than  the 
Aveight  of  the  panicle.  In  the  case  of  panicles  of  the  same  weight  the 
yield  of  grain  and  straw  was  larger  in  the  case  of  the  larger  kernels. 
The  weight  of  the  panicle  had  no  effect  on  either  the  yield  of  grain  or 
straw,  but  appeared  to  improve  the  quality,  the  average  weight  of  the 

* Cliem.  Ztg.,  17  (1893),  Reperfc.,  p.  102. 

t Centbl.  agr.  Cliem.,  21,  p.  469. 

t Centhl.  agr.  Cliem.,  21,  p.  691. 

§ Jour.  Landw.,  39,  p.  290. 

II  Centbl.  agr.  Cliem.,  1892,  p.  545. 

5[  Oesterr.  landw.  Woclienbl.  1892,  p.  98. 

**  Jour.  Landw.,  39,  p.  47. 
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panicle  and  tlie  grain  increasing  as  tlie  weight  of  the  panicle  of  the 
seed  increased.  In  the  case  of  oats  the  elfect  of  the  size  of  the  grain 
was  also  apparent  in  the  yield  but  less  so  in  the  quality  of  the  product. 
The  weight  of  the  panicle  of  the  seed  had  neither  quantitative  nor 
qualitative  elfect  on  the  yield.  Experiments  by  Yon  Liebenberg* * * § 
showed  the  elfect  of  the  size  of  the  seed  on  the  yield  of  red  clover. 
The  smaller  the  seed  the  less  favorable  was  the  result.  In  another 
series  of  experiments  Liebscher  f found  that  the  protein  content,  espe- 
cially of  oats,  was  more  dependent  upon  the  local  conditions  than  upon 
the  variety;  and  this  appeared  also  to  be  true  of  the  baking  quality. 
There  was  no  apparent  connection  between  protein  content  and  baking 
quality. 

On  the  subject  of  animal  production,  Lehmann £ has  reported  exper- 
iments on  the  digestibility  of  brushwood,  showing  that  the  digesti- 
bility of  this  material  is  higher  the  younger  it  is,  and  that  the  maxi- 
mum of  digestibility  is  reached  when  the  branches  are  in  leaf.  He 
found  that  the  leaves  were  more  easily  digested  than  the  stems  and 
branches.  Salisch-Postel§  fed  young  brushwood  to  cattle,  milch  cows, 
horses,  and  sheep  with  good  results.  Eamm  ||  found  that  brushwood 
could  be  fed  to  milch  cows  without  unfavorably  affecting  the  yield  or 
quality  of  the  milk.  The  value  of  brushwood  as  compared  with  straw 
was  found  to  be  as  80 : 100.  Drying  has  been  shown  to  decrease  the 
digestibility  of  brewers’  grains  and  distillery  refuse  in  proportion  to 
the  height  of  the  temperature  used.  Stutzer  ff  showed  that  the  digest- 
ibility of  albuminoids  of  rape  cake,  peanut  cake,  and  wheat  bran  is 
diminished  by  overheating.  The  same  author  found  that  in  pressing 
brewers’  grains  preparatory  to  drying  them,  considerable  material  of 
value  as  food  was  lost. 

In  a comparison  of  peanut  cake  and  sesame  cake  in  fattening  lambs, 
Heinrich  **  found  a slight  advantage  for  the  sesame  cake.  In  trials  for 
two  years,  the  gain,  both  in  live  weight  and  in  dressed  weight,  was 
more  favorable  on  the  sesame  cake. 

Friis  and  Petersen  ft  compared  the  feeding  value  of  rye  bran  and 
wheat  bran  with  that  of  rye  and  wheat  in  experiments  with  pigs.  The 
grains  gave  a much  better  result;  the  brans  gave  a product  of  inferior 
quality,  and  the  loss  in  dressing  was  greater.  Of  the  two  brans  wheat 
bran  gave  the  better  results.  The  result  was  better  where  only  part 
grain  was  fed  than  where  grain  was  fed  exclusively.  Beets  as  com- 

*CentI)l.  agr.  Ckem.,  21.  p.  404. 

tJalirb.  deut.  landw.  Ges.,  5 (1890),  p.  599;  abs.  in  Centbl.  agr.  Cliem,  21  (1892), 
p.  391. 

t Jour.  Landw.,  40,  p.  65;  E.  S.  R.,  vol.  iv,  p.  865. 

§ Centbl.  agr.  Cliem.,  21,  p.  26. 

||  Landw.  Jalirb.,  21  (1892),  p.  149. 

II Landw.  Vers.  Stat.,  40  (1892),  pp.  311  and  323;  E.  S.  R.,  vol.  iv,  p.  90. 

**Landw.  Ann.  Meckl.  pat.  Ver.,  1891  (E.  S.  R.,  vol.  in,  p.  265). 
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pared  with  grain  for  pigs  gave  a somewhat  softer  bacon,  and  a larger 
shrinkage  in  dressing. 

In  trials  of  feeding  corn  cockle,  Kornanth  and  Arche  # found  this 
substance  not  to  be  poisonous,  which  is  contrary  to  the  general  belief. 
The  albuminoid  metabolism  was  diminished  and  the  fat  production 
increased.  Where  the  food  consisted  of  70  per  cent  of  corn  cockle  the 
growth  of  the  animal  appeared  to  be  diminished,  although  even  this 
amount  did  not  appear  to  have  a poisonous  action. 

Maerckerf  has  by  new  experiments  corroborated  results  previously 
obtained  by  him,  showing  that  in  general  rations  rich  in  protein  fur- 
nish a more  valuable  meat  than  those  poor  in  nitrogen. 

Concerning  the  effect  of  food  on  milk,  Ramin  | has  corroborated  the 
statement  that  the  feeding  of  a larger  ration  of  nutrients,  even  though 
this  consists  of  the  same  feeding  stuffs,  is  accompanied  by  an  increase 
in  the  milk  fat.  The  percentage  of  fat  in  the  milk  was  not  changed  by 
this  change  in  feeding.  The  food  has  also  been  shown  to  exert  a material 
influence  on  the  quality  of  the  butter  fat.  A.  Mayer  § found  that  differ- 
ent feeding  stuffs  were  different  in  their  effect  on  the  content  of  vola- 
tile fatty  acids  in  the  butter.  He  arranged  the  feeding  stuffs  in  the 
order  in  which  they  improved  the  consistency  of  the  butter  as  follows: 
Coarse  fodders:  straw,  hay,  silage,  old  pasture  grass,  beet  diffusion 
residue,  and  young  grass ; concentrated  feeding  stuffs:  poppy  cake, 
linseed  cake,  sesame  cake,  peanut  cake,  rye,  cotton-seed  meal,  and 
u corn- sprout ” cake.  The  investigations  showed  further  that  easily 
digestible  carbohydrates — sugar-like  substances — tended  to  diminish 
the  melting  point  of  the  butter,  and  that  on  the  contrary  the  feeding  of 
substances  poor  in  sugar,  as,  for  instance,  straw  with  press  cakes  or 
sour  food,  increased  the  melting  point.  Wood  and  Parsons ||  were  not 
able  to  establish  any  relations  between  the  melting  point  and  the  hard- 
ness of  butter.  According  to  their  experiments,  gluten  meal  gave  a 
softer  butter  than  corn  meal,  cotton-seed  meal,  or  skim  milk;  and  silage 
gave  a somewhat  softer  butter  than  hay.  According  to  Kaull,f[  the 
production  of  milk  is  dependent  on  the  milking,  not  upon  the  act  of 
milking  itself,  but  upon  the  frequency,  within  certain  limits,  with  which 
the  milk  cistern  is  emptied.  Too  frequent  milking,  as  well  as  too 
seldom  milking,  diminishes  the  activity  of  the  glands. — E.  w.  A. 

A method  for  the  reduction  of  phosphates  and  for  the  prepara- 
tion of  commercial  fertilizers  from  the  same,  0.  Seybold  and  F. 
Heeder  ( Deut . landiv.  Presse , 20  (1893),  No.  64,  p.  673). — The  authors 
have  found  that  the  method  now  generally  practiced  of  reducing  crude 
phosphates  by  means  of  mineral  acid  can  be  replaced  with  advantage 

* Lanclw.  Vers.  Stat." (T892bT67 p7 TttTeTsT R.  vol.  iv,  p.  90. 
t Ztschr.  landw.  Cent.  Ver.  Sachsen,  1893,  p.  47. 
t Lanclw.  Jahrb.,  21  (1892),  p.  810;  E.  S.  R.,  vol.  iv,  p.  599. 

§ Landw.  Yers.  Stat.,  41,  p.  14;  E.  S.  R.,  vol.  iv,  p.  509. 

||  N.  H.  Bui.  No.  13;  E.  S.  R.,  vol.  in,  p.  86. 

^[Ber.  landw.  Inst.  Halle,  No.  8;  E.  S.  R.,  vol.  iv,  p.  442, 
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by  a simple  and  practical  process  in  which  carbonic  acid  is  used  as  tbe 
reducing  agent.  Tbe  latter  method  is  moreover  applicable  to  phos- 
phates rich  in  lime  or  carbonate  of  lime  which  can  not  be  profitably  con- 
verted into  superphosphates  by  the  old  method. 

The  reduction  is  carried  out  as  follows:  The  fine  ground  phosphate 

I moistened  with  water  is  spread  out  in  thin  layers  in  a chamber  heated 
to  30-120°  0.,  through  which  a current  of  carbonic  acid  continuously 
circulates.  It  is  also  desirable  to  introduce  steam  into  the  chamber, 
j The  reduction  proceeds  according  to  the  following  formula: 

CasCPOOa+CO*  + H30  = CaC03  + 2 CaHP04 

If  the  reduction  is  carried  still  further  superphosphate  results  as  fol- 
io avs  : 

2 CaHP04+C02+H30  = CaC03+CaH4(P04)3 

In  order  to  prepare  alkali-calcium  phosphates  by  this  method  it  is 
only  necessary  to  add  to  the  moistened  phosphate  an  adequate  amount 
of  carbonate  of  potash  or  soda.  Supposing  that  carbonate  of  potash  is 
used,  the  following  reactions  take  place  : 

(1)  2Ca3(P04)a+K4C08+H20+C0a=2  Ca2HK(P04)2+2CaC03; 

(2)  2 Ca2HK(P04)2+K2C03+H30+C0,  = 2CaH*K3(P04)3 

Other  double  salts  can  be  prepared  in  the  same  way. 

In  order  to  prepare  nitrogenous  fertilizers,  it  is  only  necessary  to  first 
use  the  alkali  carbonate  with  the  addition  of  lime,  or  caustic  alkalies 
alone,  to  dissolve  organic  nitrogenous  substances  such  as  hair,  hoof, 
horn,  leather,  wool,  or  slaughterhouse  refuse,  precautions  being  taken 
to  collect  the  ammonia  evolved  in  acid.  The  fine-ground  phosphate  is 
placed  in  this  solution  and  treated  as  already  described.  The  caustic 
lime  and  caustic  alkalies  are  first  converted  into  carbonates  by  the  car- 
bonic acid  and  the  reactions  then  go  on  as  usual. 

In  the  application  of  this  method  to  the  reduction  of  bone  meal,  the 
fine  ground  material  is  mixed  with  about  half  its  weight  of  water  and 
spread  out  on  a fiat  surface  in  a drying  oven.  A fire  sufficient  to  keep 
the  temperature  of  the  oven  at  about  60°-80°  G.  is  maintained,  and  the 
gases  of  combustion  are  allowed  to  play  over  the  moistened  bone. 
If  the  material  becomes  dry,  steam  is  admitted  into  the  oven.  After 
twelve  to  twenty- four  hours,  depending  upon  the  kind  of  material  used, 
the  temperature  of  the  oven,  and  the  amounts  of  carbonic  acid  and 
steam  employed,  the  firskstage  of  the  reduction  will  have  been  reached  $ 
a further  treatment  for  an  equal  length  of  time  will  result  in  the  pro- 
duction of  superphosphate. 

When  alkali  carbonates  are  used  and  double  salts  of  potash  and 
lime,  etc.,  are  to  be  prepared,  the  method  is  exactly  the  same,  but  the 
time  is  generally  somewhat  lessened. 

The  amount  of  alkali  used  may  vary  within  wide  limits.  For  in- 
stance, to  obtain  a phosphate  containing  chiefly  HKCa2(P04)2  there 
should  be  added  to  a 20  per  cent  bone  meal  about  5 per  cent  of  its 
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weight  of  potassium  carbonate,  while  by  adding  10  per  cent  of  carbon- 
ate of  potash,  mainly  superphosphate,  0aH2K2(PO4)2,  results. 

The  temperature  may  also  be  varied.  Between  30  and  50°  0.  the 
reduction  goes  on  slowly.  At  higher  temperatures  (80°-120°  O),  precip- 
itated phosphate  is  first  formed,  and  this  is  best  transformed  into  super- 
phosphate by  further  treatment  at  lower  temperatures. 

To  obtain  a nitrogenous  fertilizer  of  about  the  same  composition  as 
ordinary  guano,  500  pounds  of  organic  nitrogenous  refuse  (such  as 
hair,  hoof,  horn,  leather,  etc.)  is  dissolved  in  a solution  of  50  parts  of 
carbonate  of  potash  decomposed  with  heat  by  50  parts  of  caustic  lime. 
To  this  solution  500-600  parts  of  bone  meal  is  added  and  the  reduction 
carried  out  as  already  described.  By  this  means  a fertilizer  containing 
all  three  elements  of  plant  food  is  obtained. 

The  advantages  claimed  for  the  method  are  that  no  sulphates  are  formed’ 
to  injuriously  affect  plants ; it  furnishes  a cheap  available  phosphate; 
and  utilizes  heretofore  rejected  nitrogenous  substances  and  renders 
them  readily  available  to  plants. 

Patents  for  the  process  have  been  applied  for  in  Germany  and  other 
countries. — w.  H.  B. 

Experiments  with  calcareous  manures  in  Campine,  Belgium, 

C.  Schreiber  (Rev.  Agron .,  1893,  No.  l,pp.  62-75). — From  the  analyses 
given  it  appears  that  the  sandy  soils  of  Campine  (Limbourg)  contain 
a considerable  amount  of  lime,  but  that  only  a small  proportion  of  it 
is  in  combination  with  carbonic  acid,  the  remainder  being  insoluble  in 
hydrochloric  acid  and  not  immediately  available  to  plants. 

Experiments  with  calcareous  manures  were  carried  out  on  these  soils 
during  three  consecutive  years.  The  objects  of  these  experiments  were 
(1)  to  determine  the  influence  of  lime  on  germination  and  yield,  and  (2) 
to  compare  different  forms  of  calcareous  manures — lime,  carbonate  of 
lime,  plaster,  dolomite,  and  “ergeron”  (a  very  fine  quartz  sand  mixed 
with  a considerable  quantity  of  carbonate  of  lime  and  grains  of  glau- 
conite or  ferruginous  matter).* 

It  was  found  in  numerous  experiments  that  whenrlime  was  lacking 
in  the  fertilizers  applied  germination  was  much  retarded.  Potatoes 
under  these  conditions  were  found,  after  three  or  four  months,  in  almost 
the  same  state  as  at  the  time  of  planting.  Oats,  barley,  buckwheat, 
peas,  and  lupines  either  failed  to  germinate  or  germinated  with  great 
difficulty.  An  interesting  point  observed  was  that  where  no  fertilizer 
was  used  the  germination  was  always  more  regular  than  where  a com- 
plete fertilizer  without  lime  was  applied.  This  fact  is  not  explained. 

Experiments  during  three  years  on  a variety  of  crops,  including 
cereals  and  leguminous  plants,  clearly  demonstrated  the  deficiency  of 
these  soils  in  assimilable  lime.  A marked  increase  in  yield  followed 
the  application  of  lime  in  every  case. 

* A.  Rutot  and  E.  Van  den  Broeck:  Quelqnes  mots  sur  le  quaternaire. 
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Lime,  carbonate  of  lime,  and  plaster  were  each  applied  in  amounts 
varying  from  1 to  22  grams,  to  a series  of  vegetation  pots  containing  5 
kg.  of  black  heath  humus,  in  which  oats  and  buckwheat  were  grown. 
Lime  was  without  effect  except  in  case  of  the  highest  application. 
Carbonate  of  lime  was  more  effective  than  the  lime,  but  plaster  pro- 
duced the  best  results.  Even  with  small  applications  it  produced 
strong  and  vigorous  plants. 

The  feeble  action  of  the  lime  and  of  the  carbonate  of  lime  is  at- 
tributed to  the  free  humic  acids  contained  in  the  heath  soil.  These 
combined  readily  with  the  lime,  forming  humates  in  which  the  lime  is 
not  assimilable  by  plants.  At  a temperature  of  45°  to  50°  C.  or  over, 
carbonate  of  lime  is  decomposed  by  these  acids  and  humates  of  lime 
also  formed.  Plaster,  however,  resists  their  action,  and  it  is  to  this 
fact  that  is  to  be  attributed  its  great  value  as  a fertilizer  on  soils  of 
this  nature. 

Since  physiological  analysis  had  shown  that  Campine  soils  are  de- 
ficient in  magnesia,  and  the  observations  of  the  author  had  confirmed 
the  belief  that  this  substance  is  necessary  to  chlorophyll  formation, 
experiments  on  oats,  buckwheat,  and  peas  were  carried  out  during 
1890  and  1892  to  ascertain  the  efficiency  of  dolomite  (carbonate  of  lime 
and  magnesia)  as  a source  of  supply  of  magnesia  as  well  as  lime.  The 
experiments  were  made  in  pots  containing  4J  kg.  of  humus  soil.  The 
amount  of  dolomite  varied  from  1 to  50  grams  per  pot. 

From  the  smaller  applications  the  effect  was  slight,  but  with  10 
grams  of  dolomite  per  pot  the  result  was  marked.  In  the  case  of  peat 
very  deficient  in  lime  and  magnesia,  however,  very  small  applications 
gave  maximum  yields, 

Similar  experiments  were  made  with  u ergeron on  oats.  This  sub- 
stance has  the  following  composition: 


Composition  of  ergeron. 

Per  cent. 


Lime  soluble  in  hydrochloric  acid 6. 10 

Lime  insoluble  in  hydrochloric  acid 3. 13 

Potash  soluble  In  hydrochloric  acid 0.  05 

Potash  insoluble  in  hydrochloric  aeid 5. 22 

Magnesia  soluble  in  hydrochloric  acid 0.  91 

Magnesia  insoluble  in  hydrochloric  acid 1. 59 


Application  of  this  material  increased  the  yield  considerably.  This 
result  appears  to  have  been  brought  about  by  the  joint  action  of  the 
potash,  lime,  and  magnesia  which  it  contains.  A fertilizer  containing 
no  potash  except  that  furnished  by  a small  quantity  of  ergeron  gave  as 
good  results  as  a complete  fertilizer.  Apparently  the  lime  was  not 
effective,  except  where  the  material  was  applied  in  quantities  as  high 
as  40  grams  per  pot,  but  this  was  doubtless  due  to  the  formation  of 
humates,  as  already  explained.  A fertilizer,  complete,  with  the  excep- 
tion of  magnesia,  to  which  20  grams  of  ergeron  had  been  added,  gave 
as  high  a yield  as  a complete  fertilizer. — w.  H.  e. 
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Analysis  of  fodder  corn,  A.  E.  Shttttleworth  ( Ontario  College 
Sta.  Bui.  N~o.  89,  May,  1893,  pp.  4). — In  1892  tire  seed  of  0 promising 
varieties  of  corn  was  widely  distributed  to  farmers  in  Ontario  for  test- 
ing. Reports  were  made  from  twenty  counties  and  districts,  and  these 
reports,  together  with  analyses  of  the  6 varieties  of  corn  raised  at  the 
college,  and  a calculation  of  the  yield  of  nutrients  per  acre  comprise 
the  present  bulletin.  The  latter  calculation  is  as  follows: 


Yield  of  food  nutrients  per  acre  by  six  varieties  of  fodder  corn. 


Varieties.  • 

Protein. 

Fiber. 

Nitrogen- 

free 

extract. 

Fat. 

Mammoth  Southern  Sweet  (dent) 

Thoroughbred  White  Flint 

True  Learning  (dent) 

Pounds. 
334. 48 
273.  24 
353. 70 

Pounds. 
2, 318.  76 
1,  607.  76 
1,  748.  85 

Pounds. 
5,  482.  76 

4,  047. 12 

5,  022.  54 
4,  767.  36 

4,  311. 16 

5,  227.  54 

Pounds. 
230. 52 
91.0g 
168.  99 

Mommoth  Cuban  (dent) 

347.  62 

1,  707. 54 
1,  452.  48 
1,  380.  00 

141.  34 

Wisconsin  Earliest  White  Dent 

316.  84 

135.  28 

Compton’s  Early  (flint) 

322.  92 

80.04 

The  6 varieties  are  also  grouped  in  the  order  of  the  potential 
energy  of  their  crops.  The  stage  at  which  the  several  crops  were  har- 
vested is  not  stated.  A consideration  of  the  individual  reports  u indi- 
cates that  heavier  yields  of  fodder  corn  are  obtained  from  light,  warm 
soils  than  from  heavy  soils;  they  also  lead  to  the  conclusion  that  when 
the  land  is  not  specially  manured  for  corn  heavier  yields  are  obtained 
after  such  crops  as  potatoes,  roots,  or  even  fodder  corn,  than  after  cereal 
crops,  as  oats,  wheat,  etc.77 — e.  w.  a. 

Field  experiments  in  Belgium,  P.  I)e  Vuyst  ( Cultures  JSpeciales 
Experiences  de  Borsbelce-lez-Alost , 1893,  pp.  40). — The  first  part  of  this 
pamphlet  is  occupied  with  a discussion  of  exx>erimental  methods.  The 
author  considers  the  need  of  uniformity  in  experimental  plats;  the  inter- 
pretation and  correction  of  results  secured  on  soils  not  entirely  uni- 
form; methods  of  arranging  duplicate  and  check  plats;  analysis  of  the 
soil  by  means  of  plants;  and  methods  of  experimenting  Avith  varieties. 

The  second  part  is  occupied  with  experiments  made  by  farmers  under 
the  direction  of  the  author  in  1891  and  1892.  Each  of  the  plats  was 
30f  square  meters  in  area. 

The  action  of  a number  of  chemical  fertilizers  was  tested  on  potatoes. 
Mtrate  of  soda  in  the  dry  season  of  1892  gave  a considerably  larger 
yield  than  sulphate  of  ammonia.  Mtrogen  employed  in  large  quan- 
tities considerably  increased  the  yields,  but  decreased  the  per  cent  of 
starch  in  the  resulting  crops.  Potash  in  the  form  of  carbonate  or 
kainit  did  not  increase  the  yields. 

A mixture  of  two  varieties  of  potatoes  was  grown,  the  varieties  alter- 
nating in  the  drill,  and  the  same  varieties  were  grown  separately  for 
comparison.  One  of  the  varieties  grown  separately  yielded  the  maxi- 
mum crop,  recorded  as  100.  The  yield  of  the  other  variety  was  83  per 
cent  of  the  maximum  crop,  or  an  average  for  the  two  varieties  grown 
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singly  of  91.5  per  cent.  Tlie  two  varieties  grown  as  a mixture  yielded 
98.5  per  cent  of  the  maximum  crop,  or  a difference  of  6 per  cent  in  favor 
of  growing  them  together.  Attention  is  called,  however,  to  the  fact 
that  such  mixed  samples  would  not  satisfy  the  demands  of  the  market. 

In  the  distance  experiments  for  potatoes  all  the  rows  were  60  cm. 
apart.  On  separate  plats  tubers  of  two  varieties  were  planted  at  dis- 
tances of  25,  35,  45,  and  55  cm.  in  the  drill.  Tor  one  variety,  35  cm.  in 
the  drill  gave  the  maximum  yield;  for  the  other  variety,  25  cm.  The 
author  advises  a distance  of  30  cm.,  unless  the  object  is  to  improve  the 
variety  and  secure  robust  plants,  in  which  case  greater  distance  is 
recommended. 

From  two  varieties  of  potatoes  the  tubers  of  greatest  and  of  least 
specific  gravity  were  planted.  The  heaviest  tubers  gave  an  average 
increase  of  7.33  per  cent  in  yield  and  of  1 .03  per  cent  in  starch  content. 

Experiments  on  peas  indicated  that  nitric  nitrogen  was  more  favora- 
ble than  ammoniacal  nitrogen,  and  that  its  action  was  proportional  to  the 
amount  employed.  Potash  was  without  effect.  Sulphate  of  iron,  recom- 
mended by  Griffith,  exercised  no  favorable  effect.  Distance  experi- 
ments with  peas  showed  that  the  requirements  of  different  varieties 
varied  widely. 

With  wheat  the  action  of  nitric  nitrogen  was  equaled  by  that  of 
aminoniacal  nitrogen.  The  nitrate  of  soda  gave  best  results  when  the 
whole  ration  was  applied  in  the  spring.  Ammoniacal  nitrogen  was 
applied  most  advantageously  one  half  before  and  one  half  after  the 
winter.  Phosphoric  acid  in  all  forms  gave  favorable  results.  Potash 
as  kainit  and  as  chloride  gave  no  sensible  increase.  The  yields  of 
wheat  are  given  only  as  grain  and  straw  together,  but  it  is  said  that 
the  proportion  of  grain  to  straw  varied  by  not  more  than  4 per  cent  on 
any  two  plats. 

With  oats  the  variation  in  grain  and  straw  on  the  different  plats  was 
not  more  than  6 per  cent.  Only  the  combined  yields  of  grain  and  straw 
are  given.  For  oats  nitric  nitrogen  was  more  favorable  than  ammoni- 
acal nitrogen.  Phosphoric  acid  in  the  form  of  slag  in  large  amounts 
appears  to  have  had  a favorable  influence,  but  potash  was  without  effect. 

With  flax  nitric  nitrogen  was  more  favorable  than  ammoniacal  nitro- 
gen. Potash  was  unaccompanied  by  any  sensible  increase  in  yield. 

On  meadows  fertilized  with  mineral  manures  nitric  and  ammoniacal 
nitrogen  were  compared.  The  latter  gave  a crop  95  per  cent  of  that 
with  nitric  nitrogen,  while  the  yield  without  any  nitrogen  was  only 
78  per  cent  of  the  yield  with  nitric  nitrogen. — J.  f.  d. 

The  manurial  needs  of  the  sugar  beet,  Hellriegel  ( Wochenschr. 
Cent.  Ver.  Rubenz.  Ind .,  31  ( 1893 ),  No.  36,  pp.  407-109). — In  three  series 
of  pot  experiments  conducted  in  1892  single  beets  were  grown  in  each 
pot  in  exhausted  soil.  To  each  of  the  pots  in  series  1 were  applied 
2.84  grams  of  phosphoric  acid  and  6.591  grams  of  potash;  the  nitrogen 
in  different  pots  of  this  series  was  decreased  from  2.94  grams  to  zero. 
Each  pot  of  the  second  series  received  6.594  grams  of  potash  and  2.94 
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grams  of  nitrogen,  with  a supply  of  phosphoric  acid  decreasing  from 
2.84  grams  to  zero.  Similarly  the  third  series  received  2.84  grams  of 
phosphoric  acid  and  2.94  grams  of  nitrogen  with  a supply  of  potasli 
decreasing  from  6.594  grams  to  zero.  Thus  in  each  series  two  fertiliz- 
ing ingredients  remained  constant,  while  the  third  was  gradually  dimin- 
ished until  it  was  dropped  altogether.  As  a result  of  these  experiments 
it  was  found  that  a decrease  in  the  nitrogen  of  the  manure  slightly 
raised  the  sugar  content  of  the  root,  reduced  the  weight  of  the  root 
and  the  number  of  leaves,  but  did  not  affect  the  distribution  of  dry 
matter  as  between  the  root  and  leaves.  As  the  amount  of  potash  was 
decreased  there  was  a rapid  diminution  of  the  percentage  of  dry  matter 
and  sugar.  The  plants  wholly  deprived  of  nitrogen  had  an  average  of 
only  21  leaves,  while  those  deprived  of  potash  had  58  leaves.  The 
plants  without  nitrogen  contained  in  the  leaves  2.070  grams  and  in  the 
root  5.618  grams  of  dry  matter,  a total  of  7.688  grams  in  the  entire 
plant.  The  plants  without  potash  contained  in  the  leaves  36.344 
grams  and  in  the  root  only  4.159  grams  of  dry  matter,  a total  of  40.503 
grams  in  the  entire  plant.  The  latter  thus  produced  five  times  as  much 
dry  matter  as  the  former,  but  nine-tenths  of  this  dry  matter  of  the 
plants  grown  without  potash  was  absorbed  by  the  leaves. 

The  author  concludes  that  a root  weighing  about  800  grams  requires 
2.9  grams  of  nitrogen,  1.2  grams  of  phosphoric  acid,  and  1.7  grams  of 
potash,  or  about  as  much  nitrogen  as  phosphoric  acid  and  potash 
together,  and  one-third  more  of  potash  than  of  phosphoric  acid. 

If  each  of  the  40,000  plants  on  an  acre  were  supplied  with  these 
quantities  of  nitrogen,  phosphoric  acid,  and  potash,  the  crop  would 
require  260  pounds  of  nitrogen,  107  pounds  of  phosphoric  acid,  and  154 
pounds  of  potash  per  acre.  These  are  the  amounts  to  be  supplied  by 
the  soil  and  fertilizer  together,  the  latter  supplying  only  what  is  want- 
ing in  the  former.  The  author  holds  that  the  best  means  of  determin- 
ing the  manurial  needs  of  a soil  is  by  analysis  of  the  crops  grown  on  it. — 
J.  E.  D. 

Experiments  with  winter  wheat,  T.  Shaw  and  C.  A.  Zavitz 

( Ontario  College  Sta.  Bui.  Ao.  90,  Aug.,  1893,  pp.  13). — Notes  and  tabu- 
lated data  on  52  Canadian  and  American  varieties  of  winter  wheat.  Of 
the  15  varieties  grown  for  four  years  Surprise  gave  the  highest  average 
yield,  45.43  bushels  per  acre,  followed  by  Early  Eed  Clawson  and 
Golden  Drop.  Of  the  8 varieties  grown  for  three  years  American  Bronze 
headed  the  list  with  46.99  bushels  per  acre,  and  was  followed  by  Egyptian 
and  Jones  Winter  Fife.  Of  the  21  varieties  grown  for  two  years  the 
largest  yields  were  made  by  Dawson  Golden  Chaff,  45.66  bushels.  The 
next  largest  yields  were  made  by  Mediterranean  and  Reliable.  Of  the 
8 varieties  grown  for  only  one  year  the  largest  yield  (31  bushels)  was 
made  by  the  South  Sea,  followed  by  White  Leader  and  Eureka. 

In  1893  the  bearded  varieties  weighed  more  per  bushel  than  the 
smooth  varieties  3 the  red  varieties  more  than  the  white.  The  bearded 
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and  smooth,  varieties  in  1893  gave  practically  the  same  yield  per  acre, 
but  the  average  results  for  1892  and  1893  are  in  favor  of  the  bearded 
varieties.  The  lied  Chaff  varieties  in  1893,  as  well  as  in  the  average 
of  results  for  1892  and  1893,  yi elded  more  than  the  White  Chaff  varie- 
ties. The  red  varieties,  as  shown  by  the  average  for  the  two  years  and 
by  the  results  of  1893,  gave  larger  yields  than  the  white.  The  authors 
consider  that  these  two  years  were  not  really  first-class  wheat  years, 
and  that  this  probably  had  an  important  bearing  on  these  results. 

Tour  varieties  of  wheat  were  sown  at  different  dates  between  August 
26  and  September  17.  The  best  results  were  from  the  earlier  sow- 
ings.— J.  F.  D. 

Apoplexy  of  the  grape,  T.  Debray  ( L . Algerie  agricole , 24  (1892), 
No.  80,  pp.  121, 122 y abs.  in  Bot.  Centbl.,  55  (1893),  No.  1 and  2,  p.  56). — 
This  is  a disease  of  the  vine  in  which  the  leaves  suddenly  wilt,  the 
branches  shrivel,  and  the  stem  is  more  or  less  affected.  In  Algiers  it 
appears  usually  duriug  the  wet  winter,  and  is  at  its  height  from  the 
middle  of  June  to  the  first  of  August.  Its  cause  is  not  well  known  and 
the  author  has  not  fully  investigated  it.  He  has,  however,  established 
the  anatomical  changes  taking  place  in  the  diseased  stock.  These  are 
essentially  as  follows : (1)  The  starch  is  nearly  absent ; (2)  crystals  of  tar- 
trate of  potassium  are  present ; (3)  the  fibrovascular  bundles  are  closed 
by  means  of  “ thyllen.”  There  seems  to  be  a close  relationship  between 
the  first  two,  and  the  third  affects  the  plant  by  interfering  with  its 
nutrition. — w.  h.  e. 

Club  root,  W.  Carruthers  (Jour.  Roy.  Agr.  Soc.  England,  4,  ser. 
3 (1893),  pp.  334-339,  -figs.  3 ; and  Rep.  Proc.,  May  31,  pp.  68,  69). — A 
popular  description  of  the  disease  of  cruciferous  plants  caused  by  Plas- 
niodiophora  brassiece,  and  variously  called  anbury,  club  root,  and  finger - 
and-toe  disease.  The  life  history  of  the  fungus  is  given.  All  diseased 
plants  should  be  burned  or  composted  with  quick  lime.  The  use  of  lime 
in  the  soil  has  been  found  very  advantageous  in  preventing  the  dis- 
ease.— w.  H.  E. 

White  rot  of  grapes,  E.  Rathy  (Zeitsch.  Weinbau  u.  Kellerwirt- 
shaft,  1892 , No.  4,  p.  9 ; abs.  in  Bot.  Centbl.,  55  (1893),  No.  3 and  4,  p. 
118). — The  white  rot  is  caused  by  the  fungus  Coniothyrium  diplodiella, 
and  its  attack  is  confined  to  the  fruit.  It  is  often  confounded  with  the 
black  rot,  from  which  it  may  be  distinguished  (1)  by  its  occurring  only 
on  the  fruit,  never  on  the  leaves ; (2)  the  pycnidia  are  clear  or  brownish, 
not  black,  and  the  spores  brown,  not  colorless ; (3)  the  pycnidia  are 
differently  constructed;  and  (4)  the  spermagonia  are  wanting.  The 
disease  first  appeared  in  Austria  in  1891,  about  the  same  time  was 
established  in  southern  Austria,  and  has  since  been  noticed  in  Hungary. 
The  fungus  is  indigenous  to  Europe  and  was  not  imported  from  America, 
where  it  was  first  described,  as  it  was  already  well  known  in  Italy. 
With  regard  to  its  control,  the  usual  copper  preparations  were  used 
without  avail. — w.  H.  E. 
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Insect  and  fungus  enemies  of  the  hop  vine,  0.  Whitehead  {Jour. 

Boy.  Ayr.  Soc.,  England , 4,  ser.  3 (1893),  pp.  240-247,  figs.  2). — The  hop 
fly  or  aphis  ( Phorodon  humuli),  whose  attacks  are  frequently  so  severe 
upon  the  hop,  is  described  and  treatment  suggested.  Quassia  and  soft 
soap  solutions  are  generally  employed  for  washing  the  vines.  The  pro- 
portions are  soap  4 to  8 pounds,  extract  from  8 to  10  pounds  quassia 
chips,  water  100  gallons.  The  solution  is  to  be  applied  with  spraying 
apparatus,  several  forms  of  which  are  described.  It  has  been  demon- 
strated that  the  female  aphides  migrate  to  the  damson  and  other  plum 
trees  in  autumn  and  deposit  their  eggs  there  for  the  next  season’s  sup- 

piy- 

Wire  worms  often  cause  serious  damage  to  the  vines.  They  may  be 
trapped  by  placing  baits  of  potato,  turnips,  or  rape  cake  around  the  • 
hills.  These  must  be  examined  and  the  wire  worms  picked  from  them 
twice  a week. 

Jumpers  (. Euacanthus  interruptus ) may  be  repressed  to  some  extent 
by  the  use  of  the  quassia  and  soap  mixture  or  may  be  trapped  with 
tarred  boards. 

The  red  spider  ( Tetranychus  telarius)  is  very  destructive  during  hot 
summers.  The  previously  mentioned  wash  for  the  vines  tends  to  keep 
them  in  check.  When  vines  are  badly  infested  they  should  be  washed 
with  carbolic  acid  and  water. 

The  hop  flea  (Halticus  concinna)  often  seriously  attacks  young  vines. 
All  old  vines  should  be  burned,  and  soot  and  lime  put  around  the  plants 
liable  to  be  attacked. 

Beneficial  insects  are  described  as  follows:  Ladybirds,  ichneumon 
flies,  lace  wings,  and  syrphus  flies. 

Hop  mildew  or  mold  (Splicer otheca  castagnei ) occurs  on  the  leaves  and 
fruit.  When  upon  the  latter,  much  harm  is  done.  A popular  descrip- 
tion of  the  fungus  is  given,  and  the  destruction  of  old  vines  and  dust- 
ing of  affected  ones  with  flowers  of  sulphur  is  advised. — w.  h.  e. 

Feeding  experiments  in  fattening  sheep  and  oxen  to  study 
the  effect  of  various  rations  and  factors  on  the  result  at  slaugh- 
tering, M.  Maercker  and  A.  Morgen  (Eeut.  landw.  Presse,  20  (1893), 
No.  50,  p.  541 ; No.  52,  pp.  558,  559 ; No.  53,  p.  569,  No.  54,  pp.  578,  579; 
No.  56,  pp.  595,  596;  No.  58,  p.  617 ; and  No.  59,  p.  625). — These  experi- 
ments were  carried  out  under  the  direction  of  the  Halle  Experiment 
Station  in  cooperation  with  farmers  of  the  region.  In  previous  experi- 
ments of  this  nature,  made  under  the  direction  of  the  station,  the  ani- 
mals have  not  been  slaughtered.  In  the  present  case,  however,  it  was 
designed  to  study  the  effect  of  various  rations  and  conditions  on  the 
quality  of  the  meat  and  the  financial  result  based  on  the  quality,  as  well  as 
on  the  total  gain  in  li  ve  weight  during  the  feeding.  The  leading  thought 
was  that  in  fattening  animals  for  market  the  effort  should  be,  not  alone 
to  produce  the  largest  apparent  gain  in  live  weight,  but  also  to  produce 
beef  and  mutton  of  the  finest  quality  5 and  the  object  was  to  determine, 
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if  possible,  a method  of  feeding  which  would  result  iu  the  production 
of  meat  of  the  finest  quality,  and  at  the  same  time  in  good  gains  in 
weight. 

The  experiments  were  made  under  the  auspices  of  the  Halberstadt 
Agricultural  Society,  and  extended  from  1890  to  1892.  A disinterested 
person  was  appointed  to  select  the  animals  and  have  immediate  super- 
vision. In  selecting  the  animals  the  herds  of  the  several  experiments 
were  first  divided  into  groups  of  5 or  10  each.  The  final  selection 
was  then  made,  taking  2 steers  from  each  lot  of  5 and  3 sheep  from 
each  lot  of  10.  The  selection  was  made  to  include  representatives  of 
the  best,  medium,  and  poorest  animals  in  the  herd  in  each  case. 

The  slaughtering  was  done  at  a slaughter  house  in  the  vicinity,  under 
the  immediate  supervision  of  I3r.  Morgen  and  the  secretary  of  the 
society.  The  weight  of  the  organs  was  not  taken.  The  data  secured 
were  the  weight  of  the  animal  just  previous  to  slaughtering  and  the 
weight  immediately  after  dressing.  The  quality  of  the  carcass  was 
judged  and  the  result  of  the  feeding  stated  iu  terms  of  dollars  and 
cents,  with  the  use  of  a scale  of  fixed  prices.  The  hide,  blood,  and 
other  residue  were  valued  alike  for  each  kind  of  animal. 

Incidentally,  it  is  mentioned  that  in  the  above  experiments  the  shear- 
ing of  the  sheep  just  previous  to  slaughtering  rendered  it  difficult  to 
judge  correctly  of  the  carcass,  as  the  appearance  of  the  skin  was  almost 
invariably  more  or  less  injured  by  shearing.  It  is  recommended  that  in 
such  experiments  the  sheep  be  sheared  at  least  a week  before  slaughter- 
ing, or  not  all. 

In  the  several  series  of  experiments  reported,  the  rations  were  in 
some  cases  lower  than  Wolff’s  standards,  and  in  other  cases  higher  in 
all  nutrients  or  in  respect  to  a single  nutrient.  The  details  as  to  the 
kinds  of  feeding  stuffs  used  and  the  duration  of  the  trials  are  usually 
not  given. 

Effect  of  increasing  or  diminishing  the  nitrogen-free  nutrients  on  the 
increase  in  live  weight  and  on  the  quality  of  the  product. — ( 1 ) Trial  with 
a deficient  amount  of  nitrogen-free  nutrients. — This  trial  was  made  on  a 
single  farm  with  two  lots  of  oxen,  one  lot  receiving  the  amounts  of  nitro- 
gen-free nutrients  (nitrogen-free  extract  and  fat  x 2.5)  called  for  by 
Wolff’s  standard,  and  the  other  a smaller  amount.  The  results  follow: 
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Comparison  of  full  and  deficient  rations  of  nitrogen-free  nutrients. 


Nutrients 
fed  per  1,000 
kg.  of 
initial  live 
weight. 

Live  weight  per  animal  at 
beginning. 

Average  daily  increase  per 
1,000  kg. 

Per  cent  of  live  weight  re- 
tained in  dressing. 

Valueper  kg.  of  dressedweight 
(best  at  32  cents). 

Value  per  100  kg.  live  weight, 
including  hide,  etc. 

Relative,  value  of  animals  on 
basis  of  100. 

Value 

per  1,000  kg. 

Difference  in  value  of  animals 
per  1 , 000  kg.initial  live  weigh  t 
before  and  after  fattening. 

'CD 

ft 

to 

R 

S) 

R 

o 

ft. 

After  fattening. 

1 

~c3 

! g- 

.O 

<© 

Lot  1,  ration  be- 

Kg. 

Kg. 

Kg. 

Kg. 

Gents. : 

low  normal 

2.  73 

12.  75 

551.  75 

2. 003 

58.9 

29|  i 

$18.  84 

89.4 

$226.13 

$144. 00 

$82.13 

Lot  2,  normal  ra- 

tion (Wolff) 

2.  73 

16.40 

533.70 

2.  294 

60.9 

! 30| 

i 20.23 

96.0 

248.  74 

144.00 

104.  74 

Loss  from  the 

poorer  ration. . . . 

L< 

0.  291 

2.0 

' li 

1.  39 

6.6 

22.  61 

Difference  in  cost 

of  two  rations. . . 

8.  76 

Net  loss  as  com- 



pared  with  nor- 

1 

13.85 

I 



* Including  fat  X 2.5. 


The  effect  of  the  ration  deficient  in  nitrogen-free  nutrients  was  notice- 
able in  the  diminished  gain  in  live  weight,  the  greater  shrinkage  in 
dressing,  lower  value  per  kilogram  of  dressed  weight  and  per  100  kg. 
of  live  weight,  and  in  the  lower  net  profit.  The  authors  remark  that 
although  it  is  true  that  the  greater  part  of  the  increased  value  from  the 
more  liberal  feeding  goes  into  the  butcher’s  pocket,  since  the  loss  from 
shrinkage  in  dressing  is  less,  the  better  meat  sells  more  readily  at  a 
good  price,  and  the  producer  has  a share  in  the  gain. 

(2)  Trials  with  rations  richer  in  nitrogen-free  nutrients  than  Wolffs. — 
Four  separate  experiments  are  reported  with  sheep,  made  at  Winnin- 
gen,  Emersleben,  Queiss,  and  Hessen.  In  the  latter  experiment  wet 
sugar-beet  diffusion  residue  was  fed  in  amounts  ranging  from  80  to  100 
kg.  per  1,000  kg.  live  weight.  The  results  follow : 
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Effect  of  increasing  nitrogen-free  nutrients  over  Wolff’s  normal  rations. 


Nutrients 
fed  per  1,000 
kg.  of 

© 

* ci) 

-£*§b 

TjoJ~> 

’© 

© 

Fh 

CD 

O 

to 

c3 

o 

a fet) 
'"M 

*3  © 

o' 

bJO 

p 

< 

Per  cent  of  live  weight  re-  i 
tained  in  dressing. 

GO  . 
O ^ 

»J 

©3 

PnbC 

Value  per  100  kg.,  live  weight, 
including  hide,  etc. 

Eelative  value  of  animals  on 
basis  of  100. 

Value  per 
1,000  kg. 

£ tl)  . 

.S  p zP 

§ of 
©;q  is 

§^| 
S o p 

weight. 

tc 

o 

2 i © 

O | i)D 

S 1 1 

bti  i ‘2 

O j 7 

£ 

£ £ 

© 

fcX) 

o 

J 

p j 

Winning  en,  1892. 

1 • 

Lot  1,  ration  in  excess 

Kg. 

Kg. 

Kg. 

Kg. 

Cents. 

of  normal 

3.  54 

18.9 

42.  03 

3.  736 

58.2 

26| 

$17. 51 

97.2 

$240.  00 

$115.20' 

o 

CO 

•ee 

Lot  2,  normal  ration 

(Wolff)  

3.54 

16.  5 

42.45 

3.  557 

54.  6 

26§ 

16.42 

91.0 

222. 55 

115.  20 

107.  35 

Gain  from  the  larger 

0. 179 

3.  6 

1.09 

6.2 

17.  45 

Increased  cost  of larger 

5.  76 

Net  gain  from  larger 

ration 

11.  69 

Emersleben , 1892. 

Lot  1,  ration  in  excess 

of  normal 

3.40 

1 20.3 

44. 96 

1 3.194 

; 54.2 

25.  2 

15. 19 

90.4 

200.  50 

115.  20 

85.  30 

Lot  2,  smaller  ration . . 

3.40 

18.2 

43.92 

2.906 

j 52.4 

25.  9] 

15. 10 

89.7 

i 194. 86 

115.  20 

79.  66 

Gain  from  the  larger 

| | 

ration 

0.  288 

1.8 

0.7 

0.09 

0.  7 

5.  64 

Increased  cost  of  larger 

ration 

" 

5. 04 

Net  gain  from  larger 

ration 

0.  60 

Queiss,  1892. 

Lot  1,  ration  in  excess 

1 • 

of  normal 

5. 18 

20.  70 

38.  73 

3.  873 

54.3 

26.2 

15. 84 

93.9 

219.  77 

115.  20 

104.  57 

Lot  2,  smaller  ration . . 

5. 18 

18. 10 

38.  45. 

4.  062 

1 51.8 

24.7 

14. 48 

85.2 

203.86 

115.  20 

88.  66 

Gain  from  the  larger 

ration 

— 0. 189 

: +2.  5 

-f  1.  5 

1.  36 

! 7 7 

15.  91 

Increased  cost  of  larger 

| 

ration 

6.24 

Net  gain  from  larger 

1 

ration 

9.  67 

Hessen,  1890. 

Lot  1,  80  kg.  diffusion 

residue  t 

3.70 

15.9 

47.2 

3.  454 

53.2 

1 26. 6 

! 16. 75 

95.1 

220. 90 

115.  20 

105.  70 

Lot  2,  100  kg.  diffu- 

sion residue 

3.  70 

15.6 

48.2 

2.697 

! 53.0 

i 26.6 

| 16. 22 

92.1 

204.  55 

115.  20 

89.  35 

Lot  8,  100  kg.  diffu- 

sion residue 

3.70 

18.5 

48.  8 

3.  025 

1 56.3 

27.4 

I 19. 08 

98.9 

227.  95 

115.  20 

112.  75 

Gain  of  lot  3 over  lot  2 

23.  40 

Increased  cost 

. 6. 96 

Net  gain  of  lot  3 over 

lot  2 

16.  44 

Net  gain  of  lot  1 over 

| 

lot  2 

1 

15.35 

j 

1 

1 

i 

* Including  fat  X 2.  5.  f Per  1,000  kg.  live  weight. 


The  gain  in  live  weight  was  noticeably  higher  in  the  first  two  experi- 
ments where  the  nitrogen-free  materials  were  in  excess  of  Wolff’s 
standards.  In  the  third  experiment,  however,  the  gain  was  about  5 
per  cent  less  on  the  fuller  ration. 

The  shrinkage  in  dressing  was  smaller  in  all  three  experiments  on  the 
ration  containing  the  largest  amount  of  nitrogen-free  nutrients. 

The  value  per  kilogram  of  dressed  mutton  was  no  higher  in  the  first 
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two  experiments  on  the  rations  richest  in  nitrogen-free  nutrients;  but 
in  the  third  experiment  it  was  1^  cents  higher.  It  is” not  believed  that 
this  was  an  accidental  occurrence.  Experiments  further  on  show  a 
similar  result  when  the  nitrogen  free  nutrients  were  increased  still  more. 
The  animals  become  too  fat,  and  as  a consequence  the  value  of  the  mut- 
ton decreases  proportionally.  In  the  third  experiment  this  excessive 
fat  formation  may  have  been  prevented  by  the  large  amount  of  pro- 
tein fed. 

Tiie  financial  result , as  shown  in  the  last  column,  was  best  on  the 
rations  richest  in  nitrogen-free  nutrients,  although  in  the  second  exper- 
iment the  balance  was  very  small.  In  the  first  experiment  this  increased 
value  of  the  total  product  was  due  to  the  greater  gain  in  weight,  and 
in  the  third  to  the  greater  value  of  the  increase  per  kilogram. 

While  these  experiments  do  not  warrant  any  broad  conclusions,  they 
serve  as  the  basis  for  further  studies. 

In  the  experiment  at  Hessen,  increasing  the  amount  of  sugar-beet 
diffusion  residue  from  80  to  100  kg.  per  day  and  per  1,000  kg;  live  weight 
proved  disadvantageous  to  the  gain  and  the  value  of  the  product.  In 
the  case  of  lot  3,  however,  the  ill  effects  of  100  kg.  of  wet  diffusion  resi- 
due were  overcome  by  feeding  a larger  quantity  of  nitrogen-free  nutri- 
ents in  addition.  This  fact  has  no  practical  value,  since  the  net  result 
with  lot  1,  with  less  diffusion  residue  and  less  nitrogen-free  material, 
was  equally  as  good  as  in  the  case. of  lot  3.  The  results  corroborate 
what  the  authors  have  found  on  previous  occasions,  that  the  consump- 
tion of  an  excessive  amount  of  water  is  disadvantageous  to  the  produc- 
tion of  live  weight  and  should  therefore  be  avoided.  If,  however,  large 
quantities  of  wTet  feeding  stuffs  are  to  be  fed,  the  above  experiment 
indicates  that  the  nitrogen-free  nutrients  in  the  ration  should  also  be 
increased. 

In  cases  where  the  nitrogen-free  nutrients  were  increased  21.3  and  23.3 
kg.,  respectively,  per  1,00  ) kg.  live  weight,  without  changing  the  nitro- 
genous nutrients,  the  average  daily  gain  was  invariably  smaller,  the  loss 
in  dressing  was  greater,  the  product  was  rated  lower,  and  a financial  loss 
resulted.  These  results  indicate  that  in  the  interest  of  both  quantity 
and  quality  of  product  the  nitrogen-free  material  should  not  be  increased 
beyond  a certain  limit,  which  the  above  experiments  indicate  to  be  20 
kg.  daily  per  1,000  kg.  live  weight.  This  amount  the  authors  regard 
as  the  extreme  limit.  On  the  other  hand  the  indications  are  that  an 
amount  in  excess  of  that  called  for  by  Wolff’s  standards  (16.2  kg.)  may 
be  fed  with  advantage  as  to  quantity  and  quality  of  product  and  finan- 
cial result. 

That  the  unfavorable  result  with  unusually  large  amounts  of  nitrogen- 
free  materials  was  not  due  to  a too  small  ration  of  protein  is  indicated 
by  the  trial  at  Queiss,  where  a ration  of  5.18  kg.  of  protein  per  1,000 
kg.  live  weight  did  not  prevent  a lower  gain  in  weight  and  an  inferior 
quality  of  the  product. 
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Effect  of  increasing  the  protein  ration  on  the  gain  in  weight  and  the 
quality  of  the  dressed  product. — These  experiments  were  with  oxen  and 
sheep. 

The  increase  in  protein  was  made  by  increasing  the  amount  of  cotton- 
seed meal  or  peanut  meal.  In  calculating  the  net  gain,  allowance  is 
made  for  the  increased  value  of  the  manure. 

The  results  were  as  follows : 

Results  of  increasing  protein  in  rations. 


Nutrients  fed 
per  1,000  kg. 

of  initial 
live  weight. 

Live  weight  per  animal  at  be- 
ginning. 

Average  daily  increase  per 
1,000  kg. 

I Per  cent  of  live  weight  re- 
tained in  dressing. 

Valpe  per  kg.  of  dressed 
weight  (bestt.) 

Value  per  100  kg.  live  weight, 
including  hide,  etc. 

Relative  valde  of  animals  on 
basis  of  100. 

Value  per 
• 1,000  kg. 

Difference  in  value  of  animals 
per  1,000  kg.  initial  live 
weight  before  and  after 
fattening. 

After  fattening. 

Before  fattening. 

Nitrogenous. 

Non-nitrogenous.  * 

Kg. 

Kg. 

Kg. 

Kg. 

Cents. 

OXEN. 

Schlanstedt. 

Lot  2,  ration  richer 

in  protein 

3.64 

16.40 

542.0 

2.  503 

61.8 

31. 7 

$21. 10 

96.9 

$263. 93 

$144. 00 

$119. 93 

Lot  3.  normal  ration 

1 

(Wolff) 

3.73 

16.  40 

553. 7 

2.  294 

60.9 

31.7 

21.07 

96.0 

257.  78 

144.  00 

113. 78 

Gain  from  richer 

Felt  ion 

0. 209 

0.9 

0.3 

0.  9 

« in 

Net  gain  from  richer 

u.  io 

ration ........ 

3.  52 

SHEEP. 

Hornburg. 

Lot  1,  ration  richer 

in  protein 

4.00 

19.9 

32.  72 

4.  424 

54.1 

25.2 

15.  29 

90.7 

234.  29 

115.  20 

119.  09 

Lot  2,  ration  poorer 

in  protein 

3. 73 

19.9 

33.  82 

3.990 

54.2 

24.7 

15. 14 

89.1 

224.  06' 

115.  20 

108.  86 

Gain  from  richer 

ration  

0. 434 

—0.1 

0.2 

0. 15 

1.  6 

10. 23 

Net  gainfromricher 

ration 

7. 64 

Siegersleben. 

Lot  1,  ration  richer 

in  protein 

4. 19 

18.  95 

41.  45 

4. 123 

57.0 

26.9 

15.96 

98.0 

239.  57 

115.  20 

124.  37 

Lot  2,  ration  poorer 

in  protein 

3. 56 

18. 95 

43.40 

3.  679 

.55. 4 

26.9 

15.  29 

95. 4 

225. 84 

115.  20 

110.  64 

Gain  from  richer 

rati  on  

0.  544 

1.6 

0.  67 

2.6 

13. 73 

Net  gainfromricher 

ratio  n. ... 

12. 18 

Quei-ss,  1890. 

Lot  1,  ration  richer 

in  protein 

4. 00 

20.  00 

36.8 

4.  647 

55.0 

24.5 

15.  89 

89.7 

232.  80 

115. 20 

117.  60 

Lot  2,  ration  poorer 

in  protein 

3.  30 

20.00 

37.9 

4.  354 

55.7 

25.2 

16.  46 

92.3 

236,04 

115.  20 

120.  84 

Gain  or  loss  from 

richer  ration  

1 0.  293 

— 0.  7 

—0.7 

— 0.  57 

2.  6 

—3. 24 

Net  loss  from  richer 

ration  .... ... 

— 5.  26 

Oschersleben. 

Lot  1,  ration  richer 

in  protein 

3.  51 

16. 15 

50.  25 

3. 062 

57.5 

26.6 

16.  63 

99.0 

217. 15 

115.  20 

101.  95 

Lot  2,  ration  poorer 

in  protein 

3.03 

16. 15 

48. 85 

3.266 

55.6 

26.2 

16. 18 

96.2 

214.  51 

115.  20 

99. 31 

Gain  from  richer 

ration  ... 

—0. 204 

1.9 

0.4 

0. 45 

2.8 

2.  64 

Net  gain  from  richer 

ration 



1. 25 

Including  fat  X 2.5. 


t At  32.4  cents  for  beef  and  27.4 for  mutton. 
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Results  of  increasing  protein  in  rations — Continued. 


sheep — Continued . 

Anderbeck. 

Lot  1,  ration  richer 

in  protein 

Lot  2,  ration  poorer 

in  protein 

Gain  or  loss  from 

richer  ration 

Net  loss  from  richer 
ration 


Nutrients  fed 
per  1,000  kg. 

of  initial 
live  weight. 


Kg. 


4.  65 
3.99 


Hessen. 


Lot  1,  ration  richer 

in  protein 4.  57 

Lot  2,  ration  poorer 

in  protein 

Gain  from  richer 

ration 

Net  gain  from  richer 
ration 


3. 43 


Kg. 

21.20 
19.  95 


18.  25 
16.  00 


^3 

CS 

'eS 

B 

9 bio 
& a 

©'3 

an 

'3 


Kg. 

37.  41 
37.51 


43.50 
43.  57 


Kg. 

3.170 
3.237 
-0.  067 


3.  367 
2.  479 
0.888 


-C)  • 

bJObfi 

■s  o 


c a 

-e  a 


60.8 
59.6 
+ 1.2 


54. 1 
55.  0 
—0.9 


o ® 
© 

•rO 


Cents. 

28.6 
26.6 
+ 0.2 


26.6 

26.4 

0.2 


ri 

<^3 


17.  21 
17.11 


15.96 
16.  08 
-0. 12 


© ° 
pj  m 

© 

n 

73 


95.6 


95.4 

96.1 

-0.7 


Value  per 
1.000  kg. 


226.  68 
226.  54 


211.  75 
200.  78 


115.  20 
115.  20 


115.20 
115. 20 


O ° 43.S 


111.48 
111.34 
+.14 
-4.  79 

96.  55 
85.  58 
10.  97 
2.  26 


'Including  fat  X 2.5. 


T At  32.4  cents  for  beef  and  27.4  for  mutton. 


In  the  experiment  with  oxen,  the  feeding  of  a ration  richer  in  protein 
than  Wolff  ?s  standard  resulted  in  a larger  gain  in  weight,  less  shrink- 
age in  dressing,  and  a somewhat  better  financial  result,  although  the 
dressed  beef  was  all  valued  at  the  same  price  per  kilogram. 

In  the  experiments  with  sheep,  omitting  the  last  two  in  which  the 
nitrogen-free  material  was  also  increased,  the  increase  of  protein  was 
as  a rule  favorable  to  the  gain  in  weight.  In  several  instances  the  loss 
in  dressing  was  less,  but  it  will  be  seen  that  in  this  respect  increasing 
the  nitrogen  free  nutrients,  within  certain  limits,  had  a more  marked 
effect.  In  two  cases  the  value  of  the  mutton  produced  on  the  richer 
ration  was  rated  higher,  in  one  lower,  and  in  another  just  the  same. 
The  results  in  this  connection  were  no  more  marked  or  uniform  than  in 
the  trials  with  nitrogen-free  nutrients. 

In  the  experiment  at  Anderbeck,  in  which  both  the  protein  and 
nitrogen-free  nutrients  were  increased,  the  latter  beyond  the  limit 
(20  kg.)  mentioned  above,  there  was  no  increased  gain  in  weight  on  the 
richer  feeding,  but  rather  a less  gain,  as  was  expected.  The  quality  of 
the  mutton  was  somewhat  better  and  the  shrinkage  in  dressing  less, 
but  these  did  not  prevent  a lower  financial  result  than  where  the  poorer 
ration  was  fed. 

The  experiment  at  Hessen,  however,  shows  that  an  increase  of  both 
nitrogenous  and  non-nitrogenous  nutrients,  within  limits  regarded  as 
safe,  may  result  favorably. 
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Experiments  icitli  variable  amounts  of  nutrients  in  different  periods. — 
These  Avere  with  sheep,  and  covered  two  years.  In  one  series  one  lot 
receiving  4.18  kg.  of  protein  in  the  first  period,  3.16  kg.  in  the  second, 
and  4.29  kg.  in  the  third,  was  compared  with  a lot  receiving  4.32  kg. 
during  the  whole  trial;  and  in  a second  series  one  lot  receiving  3.73  kg. 
in  the  first  period,  4.6  kg.  in  the  second,  and  3.73  kg.  in  the  third,  Avas 
compared  with  a lot  receiving  4.6  kg.  the  Avliole  time.  In  the  one  case 
the  feeding  in  the  middle  period  Avas  the  poorest,  and  in  the  other  the 
richest.  In  both  cases  the  gain  in  weight  Avas  largest  in  the  case  of  the 
lots  receiving  the  richer  ration  the  entire  time,  the  increased  gain 
ranging  from  0.36  kg.  to  0.56  kg.  daily  per  1,000  kg.  live  weight.  The 
value  of  the  dressed  product,  on  the  other  hand,  was  noticeably  higher 
in  case  of  the  lots  receiving  the  variable  rations;  and  the  loss  in  dress- 
ing Avas  also  slightly  less.  It  would  seem  from  this  that  the  quality 
was  improved  by  varying  the  composition  of  the  ration  from  period  to 
period. 

Comparison  of  fattening  superior  and  inferior  oxen. — There  were  six 
oxen  of  each  class.  The  inferior  animals  were  the  lighter  in  weight  by 
about  65  kg.  They  were  divided  into  three  lots,  receiving  rations  con- 
taining different  proportions  of  nutrients.  The  poorest  ration  given 
these  inferior  animals  was  about  the  same  as  that  given  the  better  ani- 
mals. The  result  of  the  feeding  was  that  the  inferior  and  lighter  animals 
made  the  larger  gain  in  live  weight,  those  on  the  richest  ration  making 
the  largest  gain;  but  the  financial  result  was  on  the  side  of  the  superior 
animals,  for  the  product  was  rated  much  higher  and  their  food  Avas  less 
expensive.  The  increased  value  due  to  the  fattening  was  $21.76  more 
per  1,000  kg.,  live  weight,  in  the  case  of  the  better  animals  than  in  the 
case  of  the  lot  of  inferior  animals  making  the  best  showing. 

The  authors  conclude  from  these  results  that  it  is  useless  to  attempt 
to  secure  a good  result  with  inferior  animals  by  intensive  feeding.  The 
first  point  in  fattening  animals  is  to  use  only  animals  of  the  best  qual- 
ity. With  an  equal  expenditure  for  food,  the  result  is  so  far  superior 
with  better  animals  that  it  can  not  be  too  strongly  urged  that  only  the 
better  animals  be  selected  for  fattening. 

Value  of  ensiled  beet  leaves  for  fattening. — The  prevailing  opii lion  in 
Germany  is  that  the  fresh  leaves  of  the  sugar  beet  possess  a high  feeding 
value,  but  there  is  a difference  of  opinion  as  to  their  value  for  fattening 
when  ensiled,  although  the  ensiled  leaves  are  generally  prized  as  a food 
for  milk  production.  Trials  were  made  with  oxen  and  with  sheep.  In 
the  single  trial  with  oxen,  40  kg.  of  sugar-beet  diffusion  residue  was 
compared  with  30  kg.  and  37.5  kg.  of  ensiled  beet  leaves,  respectively. 
The  diffusion-residue  ration  and  the  smaller  ration  with  ensiled  leaves 
contained  approximately  equal  amounts  of  nutrients.  The  larger  ration 
contained  about  1 kg.  more  of  nitrogenous  and  of  non-nitrogenous 
material.  The  gain  in  weight,  value  of  the  slaughtered  product,  and 
increased  value  due  to  the  feeding  Avere  all  very  considerably  less  on  the 
9053 -No.  2 8 
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beet  leaves,  even  where  the  heavier  ration  was  fed.  The  inference  is 
that  the  feeding  value  of  ensiled  beet  leaves  is  not  as  high  as  the  an- 
alysis would  indicate,  which  is  probably  accounted  for  by  the  fact  that 
the  nitrogenous  material  in  them  consists  for  the  greater  part  of  amide 
compounds  and  that  the  percentage  of  digestible  albuminoids  is  very 
low,  as  has  been  found  by  Stutzer  and  at  the  Halle  Station.  There  is 
also  some  doubt  as  to  the  actual  value  of  the  nitrogen-free  material, 
which  is  said  to  consist  largely  of  butyric  acid,  lactic  acid,  and  similar 
fermentation  products.  Another  controlling  factor  is  believed  to  be 
the  excessive  quantities  of  water  which  were  consumed  on  beet  leaves. 
The  high  salt  content  and  the  fermentation  products  of  the  ensiled 
leaves  caused  the  animals  to  drink  large  quantities  of  water,  which  is 
believed  to  exert  an  influence  on  both  the  quantity  and  quality  of  the 
product. 

Two  series  of  experiments  were  made  with  sheep — one  at  Pesecker- 
dorf  and  the  other  at  Siegersleben.  In  the  first  40  kg.  of  diffusion  res- 
idue per  1,000  kg.  live  weight  was  compared  with  50  and  60  kg.  of  ensiled 
beet  leaves,  respectively ; and  in  the  second,  30  kg.  of  diffusion  residue 
was  compared  with  50  and  54  kg.  of  ensiled  beet  leaves,  respectively. 

In  the  first  trial  the  result  was  analogous  to  that  with  oxen.  The 
gain  in  live  weight  was  less,  the  shrinkage  in  dressing  was  greater,  the 
dressed  product  was  rated  lower,  and,  as  a result,  the  financial  result 
was  less  favorable  on  ensiled  beet  leaves  than  on  diffusion  residue. 

In  the  second  trial  with  sheep  the  concentrated  food  was  increased, 
giving  a richer  ration.  In  this  case  the  result  was  more  favorable. 
When  the  rations  of  the  two  materials  contained  like  amounts  of  nutri- 
ments the  result  agreed  with  the  two  previous  trials — i.  e.,  the  gain  in 
weight  was  less,  the  loss  in  dressing  was  greater,  and  the  quality  was 
inferior  on  ensiled  beet  leaves.  When  54  kg.  of  leaves  was  fed  in  place 
of  30  kg.  of  diffusion  residue,  and  a larger  quantity  of  protein  fed  in  the 
concentrated  foods,  the  gain  in  weight  was  better,  the  shrinkage  less, 
and  the  quality  of  the  product  better  than  on  diffusion  residue. 

The  results  of  the  two  trials  with  sheep  lead  the  authors  to  the  state- 
ment that  the  feeding  value  of  ensiled  sugar-beet  leaves  is  not  equiva- 
lent to  more  than  one  half  the  digestible  protein,  which  consists  largely 
of  amides,  and  two  thirds  of  the  nitrogen-free  materials. 

Effect  of  hay  on  the  quality  of  the  fattened  animal. — The  statement  has 
been  made  that  meat  of  the  finest  quality  can  not  be  produced  with- 
out hay.  A test  of  this  question  with  sheep,  in  which  the  hay  of  a 
ration  was  replaced  by  pea  vines,  was  made.  The  ration  without  hay 
was  somewhat  richer  in  all  nutrients  than  the  hay  ration.  The  gain  in 
weight  was  very  slightly  larger,  the  shrinkage  smaller,  and  the  value 
of  the  mutton  per  kg.  one  half  cent  less  on  the  ration  without  hay. 
But  the  quality  of  the  mutton  produced  without  hay  was  regarded  as 
unusually  good. 
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Effect  of  various  icet  foods  on  the  quality  of  beef — Three  wet  foods 
were  compared,  namely,  wet  diffusion  residue,  distillery  slop,  and  an 
artificial  distillery  slop  made  of  steamed  potatoes  and  hot  water.  These 
were  each  fed  in  connection  with  hay,  straw,  and  grain.  The  rations 
all  contained  like  amounts  of  nutrients.  The  largest  gains  were  made 
on  the  diffusion  residue  and  the  distillery  slop,  respectively;  but  the 
mutton  from  artificial  distillery  slop  was  valued  2J  cents  higher  than 
that  from  distillery  slop  and  1J  cents  higher  than  that  from  diffusion 
residue. 

The  authors  believe  that  the  result  of  this  single  experiment  agrees 
with  the  observations  in  practice,  as  far  as  the  value  of  distillery  slop 
for  fattening  is  concerned.  The  excessive  amount  of  water  in  this  slop 
appears  to  be  unfavorable  to  meat  production  as  regards  both  quantity 
and  quality.— E.  w.  A. 

Contagious  foot  rot  in  sheep,  G.  T.  Brown  (Jour.  Roy.  Ayr.  Soc. 
England , 3 (1892),  No.  10,  pp.  276-291 ; and  4 (1893),  No.  14,  pp.  429-431). — 
An  orchard  at  Harrow  which  had  not  been  grazed  by  sheep  for 
many  years  was  divided  into  three  pens.  In  one  pen  were  placed  2 
sheep  affected  with  foot  rot  and  4 sound  sheep;  in  each  of  the  other 
pens  2 sound  sheep »were  placed.  All  of  the  sound  sheep  in  pen  1 and 
2 of  the  lambs  born  in  that  pen  contracted  the  disease.  The  sheep  in 
pens  2 and  3,  under  the  same  condition  as  those  in  pen  1,  except  that 
they  had  not  been  in  contact  with  diseased  animals,  remained  healthy. 

August  31  the  diseased  sheep  were  taken  from  their  pasture  and  two 
days  later  3 sound  sheep  were  put  in  this  enclosure.  On  September  13 
one  of  these  was  lame,  and  on  September  19  another.  The  third 
remained  healthy  up  to  September  23,  when  she  was  turned  into  another 
pasture  with  a number  of  diseased  sheep ; foot  rot  developed  October 
2.  Two  other  sound  sheep  placed  in  a pasture  with  diseased  sheep 
September  19,  contracted  foot  rot  October  9 and  11.  A sound  ewe 
had  been  kept  in  an  uncontaminated  pen,  which  was  very  low  and  which 
became  a quagmire.  She  showed  lameness,  but  was  free  from  foot  rot 
when,  November  14,  she  was  turned  into  pasture  with  diseased  sheep; 
she  failed  to  contract  foot  rot  up  to  the  date  of  slaughter,  in  the  follow- 
ing February. 

At  Denham  10  sheep  from  a farm  where  foot  rot  had  never  been 
known  were  placed,  July  23,  in  pens  or  pastures.  Two  sound  sheep 
were  kept  on  concrete  floors  with  diseased  sheep;  2 sound  sheep  and 
2 diseased  sheep  were  placed  in  a well-drained  orchard,  and  6 sound 
sheep  were  pastured  on  a low,  damp  meadow.  October  6 the  sound 
sheep  on  the  concrete  floor  and  in  the  orchard  had  contracted  the  dis- 
ease. All  the  sheep  on  the  damp  meadow  remained  sound.  Two  of  the 
latter  were  sent  to  Harrow  and  put  on  pasture  with  diseased  sheep. 
There  both  became  lame.  A lamb  which  for  months  ran  with  several 
sheep  affected  with  chronic  foot  rot  showed  no  signs  of  the  disease. 
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Tlie  author  draws  the  following  conclusions : 

So  far  as  the  evidence  goes  it  justifies  the  statement  that  foot  rot  is  a contagious 
disease;  the  infective  matter  being  active  when  brought  in  contact  with  the  skin 
between  the  claws,  or  when  introduced  into  the  system  by  inoculation,  and  prob- 
ably when  taken  in  by  the  mouth  from  contaminated  pastures. 

It  can  not  be  produced  by  long-continued  exposure  to  undrained  moist  soils  with 
an  abundant  coarse  and  wet  herbage. 

Animals  exposed  to  these  conditions  for  many  months,  and  resisting  entirely  the 
influences  named  above,  contract  foot  rot  in  from  fourteen  to  twenty-one  days  on 
being  placed  among  sheep  suffering  from  the  disease. 

Sheep  affected  with  foot  rot  may  improve,  and  from  time  to  time  become  worse; 
and  finally  may  recover  and  present  a perfectly  healthy  condition  of  foot,  notwith- 
standing that  they  have  been  kept  the  whole  period  under  the  conditions  which 
induced  the  disease. 

The  contagium  of  foot  rot  remains  for  some  time  in  the  system  (ten  to  twenty 
days  and  longer)  without  any  indication  of  disease  appearing  in  the  skin  between 
the  claws.  An  infected  sheep  may  therefore  escape  detection  even  by  an  expert,  and 
may  introduce  foot  rot  into  a sound  flock. 

The  author  recommends  the  use  of  a mixture  of  one  part  pure  car- 
bolic acid  and  ten  parts  of  glycerin,  to  be  applied  to  the  skin  and 
allowed  to  run  between  the  claws.  A large  flock  m ay  be  driven  twice 
a week  over  a dry  floor  covered  with  powdered  lime,  or  through  a 
trough  containing  a solution  of  one  part  of  carbolic  acid  with  fifty  parts 
water  in  which  a little  soft  soap  is  dissolved. 

In  an  experimen  t the  following  year  sound  sheep  were  placed  on  a 
short  dry  pasture  which  had  been  occupied  by  diseased  sheep  the  pre- 
ceding year.  They  showed  no  evidence  of  foot  rot,  but  some  of  the 
sheep  showed  a rise  of  temperature  at  an  early  period  of  the  experiment, 
from  which  it  was  concluded  that  some  infective  matter  had  been  taken 
into  the  system — J.  F.  d. 

The  nuclein  content  of  human  milk  and  cows’  milk,  Szontagh 
( Ungar . Arch.  Med.,  1892,  p.  192 ; abs.  in  Chem.  Centbl.,  1893,  I,  Mo. 
22,  p.  985). — By  digesting  casein  from  cows’  milk  with  artificial  pepsin 
solution  the  author  obtained  a nuclein  with  a phosphoric  acid  content 
ranging  from  2.97  to  3.5  per  cent.  By  continued  digestion  of  the 
nuclein  with  pepsin  solution  the  nuclein  diminished  in  quantity,  and 
phosphoric  acid  could  be  recognized  in  the  solution.  This  led  the  author 
to  suspect  that  the  nuclein  was  disassociated.  Nuclein  was  also 
obtained  by  digesting  milk  directly  with  hydrochloric  acid  of  the 
stren  gth  occurrin  g in  digestive  fluids.  Both  methods  of  treatm  ent,  how- 
ever, failed  to  yield  nuclein  from  human  milk,  and  the  author  was 
unable  to  separate  nuclein  from  human  milk  by  any  method  familiar  to 
him.  He  concludes,  therefore,  that  the  casein  of  human  milk  is  not 
like  that  of  cows’  milk,  a nucleo  albumen. — e.  w.  a. 

The  separation  of  fat  in  sterilized  milk,  Renk  (Arch.  Syg.,  17,  pp. 
312-323). — The  author  mentions  the  familiar  fact  that  sterilized  milk 
often  undergoes  a change  after  being  kept  awhile,  the  fat  globules 
uniting  Avith  each  other  to  form  large  drops  of  fat,  so  that  when  the 
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milk  is  warmed  these  drops  collect  at  the  surface,  often  forming  a layer 
of  fat.  After  it  has  passed  from  a state  of  emulsion,  this  fat  can  not 
be  made  to  mix  with  the  milk  as  before,  either  by  heating,  shaking,  or 
both.  This  change  in  the  character  of  the  milk  is  believed  to  affect  its 
digestibility,  especially  for  infants.  It  has  been  stated  that  the  digesti- 
bility of  milk  by  infants  depends  largely  on  the  size  of  the  fat  globules, 
that  with  smaller  globules  being  most  easily  digested.  When  the  fat 
has  passed  from  a state  of  emulsion  its  resorption  becomes  a more  diffi- 
cult matter,  and  may  cause  serious  disturbance. 

The  author  describes  a number  of  experiments  made  to  study  this 
separation  of  the  fat  in  sterilized  milk.  These  trials,  without  exception, 
showed  that  with  keeping  a part  of  the  fat  of  the  milk  changed  from  a 
state  of  emulsion  and  collected  at  the  surface,  gradually  forming  drops 
of  fat.  During  the  first  week  after  sterilizing,  the  change  was  slight, 
but  it  increased  as  time  went  on,  which  is  believed  to  indicate  that  the 
separation  was  not  caused  by  the  heat  in  sterilizing.  At  the  end  of  a 
month  about  one  fourth  of  the  total  fat  in  the  milk  had  separated.  In 
some  trials  the  change  was  even  greater. 

The  indications  were  that  the  change  was  not  due  to  the  action  of 
bacteria. 

The  inference  from  these  trials  is  that  sterilized  milk  for  children 
should  be  used  while  fresh,  and  the  author  believes  the  Soxhlet  method 
of  treating  milk  to  be  the  best  for  this  purpose. — e.  w.  a. 

The  relation  of  phosphates  and  casein  to  the  souring  of  milk, 
H.  Timpe  (Chem.  Ztg.  17 , (1893),  No.  43,  pp.  757,  758). — The  presence  of 
free  lactic  acid  in  milk  is  injurious  to  the  growth  and  action  of  Bacillus 
I acidi  lactici,  one  of  the  most  common  forms  of  bacteria  occurring  in 
sour  milk.  In  order  that  the  fermentation  may  continue,  the  lactic 
acid  formed  must  be  neutralized  in  some  way.  This  the  author  believes 
is  done  by  the  phosphates  and  the  casein  of  the  milk.  The  phosphates 
give  up  a part  of  their  bases  to  the  lactic  acid  formed,  leaving  mono- 
basic phosphates  which  do  not  hinder  the  fermentation.  The  casein 
which  is  said  to  be  combined  with  lime  gives  up  its  lime  to  the  lactic 
acid,  and  further  than  this,  as  the  author  has  found  by  experiment,  is 
itself  capable  of  combining  with  a certain  quantity  of  lactic  acid.  In 
this  way  the  author  is  able  to  account  for  the  disposal  of  all  the  lactic 
acid  formed  during  souring,  so  that  the  percentage  of  free  lactic  acid 
in  the  milk  remains  exceedingly  small. — E.  w.  A. 

Formation  of  fat  during  the  ripening  of  cheese,  H.  Jacobsthal 
( PfUiger's  Arch.  Physiol.,  54,  No.  7,  8,  and  9 , pp.  484-500). — The  ques- 
tion of  the  formation  of  fat  from  albuminoids  has  been  a prominent  one 
with  physiologists  for  many  years.  An  argument  frequently  cited  to 
prove  that  such  a formation  may  take  place  is  the  observation  of  Blon- 
deau  * that  the  fat  increases  in  the  ripening  of  Roquefort  cheese. 


*Ann.  Ckini.  et  Pliysik,  1864,  p.  208. 
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Blondeau  found  1.85  per  cent  of  fat  in  fresh  clieese,  1G.12  per  cent  in 
cheese  one  month  old,  and  32.31  per  cent  in  cheese  two  months  old,  and 
concluded  that  there  had  been  a formation  of  fat  from  the  albuminoids. 
Since  his  experiments,  studies  on  this  subject  have  been  reported  from 
various  sources,  some  favoring  Blondeau’ s view  and  some  opposing  it. 
Those  by  Brassier  and  Duclaux,  for  instance,  indicated  that  there ^ 
was  either  absolute  decrease  of  fat  during  ripening,  or  no  considerable 
change  in  the  fat  $ while  those  by  Kemmerich  showed  a marked  increase 
in  fat.  Sieber,  although  he  noticed  a relative  increase  in  the  fat  as  the 
cheese  aged,  explained  it  by  a loss  of  water. 

In  the  present  experiments  the  author  used  fresh  white  cheese 
(:“  QuarlcJcdse  ”),  unusually  poor  in  fat.  Duplicate  samples  were  weighed 
out  and  the  total  amount  of  fat  determined  with  ether,  in  the  one 
immediately  and  in  the  other  after  ripening.  The  average  of  four  tests 
showed  100  grams  of  green  cheese  to  contain  in  green  state  2.24  grams 
and  in  ripe  state  2.51  grams  of  fat,  an  absolute  increase  during  ripening 
of  12  per  cent.  A second  series  of  experiments,  made  in  a similar  man- 
ner with  cheese  broken  into  fine  pieces,  showed  an  average  absolute 
increase  of  17  per  cent  of  fat.  A third  series,  in  which  the  ether  ex- 
traction was  carried  on  for  a longer  time,  as  it  was  suggested  the  ether 
might  extract  the  fat  from  the  ripe  cheese  more  rapidly  and  completely, 
showed  an  absolute  increase  of  fat  of  31  per  cent  in  seven  days  and 
nearly  100  per  cent  in  fourteen  days. 

All  of  the  experiments  indicated  that  under  favorable  conditions  the 
ether  extract  may  increase  absolutely  during  the  ripening  of  cheese. 
The  question  arose  as  to  the  cause  of  this  increase  and  the  source 
of  the  fat  (ether  extract).  A thorough  study  was  then  made  of  the  ether 
extract,  and  the  extracted  cheese  was  examined  for  soaps  and  lactates. 
These  studies  showed  that  the  increase  in  ether  extract  was  not  due  to 
decomposition  products  of  albuminoids  for,  although  there  was  more 
nitrogen  in  the  extract  from  ripe  cheese  than  green  cheese,  there  was 
not  nearly  enough  to  account  for  the  increased  ether  extract.  It  was 
found  that  the  increase  was  mainly  in  the  fatty  acids,  as  shown  by  the 
following: 

Fats  and  fatly  acids  in  100  grams  of  cheese. 


When 

green. 

After 

ripening. 

Xeutral  fat 

Grams. 
0. 8509 
0. 2280 

Grams. 
0. 9295 
1. 22J1 

.Fatty  acids 

These  fatty  acids  are  formed,  the  author  believes,  through  the  agency 
of  fungi  or  bacteria  which  cause  the  ripening  processes.  It  is  well  known 
that  fungi  are  able  to  form  fat  from  a wide  range  of  substances — organic 
salts,  asparagin,  leucin,  pepton,  sugar,  etc.  The  author  suggests,  there- 
fore, that  in  the  case  of  ripening  cheese  they  form  fat  synthetically 
from  the  constituents  of  the  cheese,  especially  the  casein. 
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The  conclusions  of  the  author  from  his  experiments  are  as  follows: 

(1)  In  the  ripening  of  cheese  an  increase  takes  place  in  the  ether 
extract  which  is  largely  accounted  for  by  the  increase  in  the  fatty  acids. 

(2)  The  fat  formation  is  not  a characteristic  of  the  ripening,  but  merely 
an  accompanying  process  taking  place  to  a greater  or  less  extent,  accord- 
ing to  circumstances.  It  is  due  to  the  activity  of  the  fungi  cells. 

(3)  The  fungi  produce  neutral  fat  synthetically  from  the  constituents 
of  the  cheese  in  which  they  grow.  Later  this  neutral  fat  is  saponified, 
yielding  fatty  acids. 

It  is  explained  that  since  this  formation  of  fat  is  attributable  to  fungi 
it  furnishes  no  ground  for  evidence  that  a formation  of  fat  from  albumi- 
noids can  take  place  in  the  animal  body. — e.  w.  a. 

Studies  on  the  ripening  of  cheese,  and  especially  on  the  pro- 
duction of  pores  in  cheese,  F.  Baumann  (. Landw . Vers.  Sta.,  42,  JVo. 
3',  4 , and  5,  pp.  181-214). — The  author  made  a thorough  study  of  this 
subject,  using  sterilized  rennet  aud  milk.  The  milk  at  his  disposal  was 
ordinary  market  milk,  containing  bacteria  in  large  numbers.  He  found 
that  heating  it  for  two  hours  at  70°  C.  killed  about  99.5  per  cent  of  the 
microorganisms,  which  rendered  the  milk  sufficiently  sterile  for  his  pur- 
pose. Freshly  prepared  rennet  solution  was  found  to  contain  nearly 
one  and  one  half  million  germs  to  the  cubic  centimeter.  It  was  steril- 
ized by  heating  at  58.5°  0.  for  four  and  one  half  hours  on  six  consecutive 
days.  By  this  process  the  rennet  lost  about  43.5  per  cent  of  its  strength . 

The  formation  of  holes  in  ripening  cheese  received  especial  attention. 
This  was  found  to  be  due  to  the  production  of  gases,  chiefly  carbonic 
acid  and  hydrogen.  The  organism  causing  it  was  isolated  and  studied 
and  named  Bacillus  diatrypeticus  casei.  In  milk  cultures  this  bacillus 
produced  alcohol,  volatile  fatty  acids,  lactic  acid  (probably  at  the 
expeuse  of  the  milk  sugar),  and  peptones  from  the  proteids.  As  no 
volatile  fatty  acids  were  produced  in  fat-free  cultures  the  inference  is 
that  these  come  from  the  breaking  up  of  the  milk  fat.  Products  were 
found  which,  from  their  chemical  composition,  appeared  to  be  inter- 
mediate products  between  proteids  and  peptones. 

Cheese  made  from  milk  which  had  been  inoculated  with  Bacillus 
diatrypeticus  casei  showed  after  forty-eight  hours  a fhucli  larger  pro- 
duction of  holes  than  similar  cheese  from  uninoculated  milk.  Experi- 
ments on  white  mice  and  guinea  pigs  showed  the  bacillus  to  be 
non-pathogenic. 

As  to  the  manner  in  which  this  particular  bacillus  gets  into  the  milk, 
it  was  decided  that  the  most  probable  medium  was  through  the  food 
and  the  excrement.  The  bacillus  was  not  found  in  the  duct  at  the 
end  of  the  teats  but  was  found  in  garden  soil,  yeast  cake,  spoiled  rape 
cake,  drainage  water,  stagnant  water,  old  meat,  and  cow  dung. 

Trials  in  making  cheese  from  milk  inoculated  with  this  bacillus  alone 
and  in  company  with  bacilli  which  did  not  produce  gas  showed  that 
Bacillus  diatrypeticus  casei  might  be  entirely  suppressed  by  other  bac- 


•250 


EXPERIMENT  STATION  RECORD. 


teria,  in  which  case  a solid  cheese  without  holes  resulted.  In  other 
cases,  where  pasteurized  milk  was  inoculated  with  the  bacillus  in  ques- 
tion, the  cheese  had  to  be  cut  open  in  three  days,  as  it  had  already 
cracked  open  in  several  places,  so  powerful  was  the  generation  of 
gases. 

This  suggests  a possible  cause  of  certain  forms  of  abnormal  ripening 
of  cheese  observed  in  practice.  As  the  bacillus  described  was  found  in 
milk  cultures  to  develop  free  fatty  acids,  it  is  quite  possible  that  the 
bitter,  unpleasant  taste  often  noticed  is  due  to  an  unusual  activity  of 
this  bacillus. 

The  author’s  summary  from  his  studies  is  as  follows : 

(1)  The  importance  of  the  bacteria  in  rennet  in  the  fermentation  and 
ripening  of  cheese  is  less  than  is  usually  attributed  to  them. 

(2)  Neutral  or  slightly  acid  rennet  solutions  may  be  sterilized  by 
fractional  heating,  but  lose  thereby  about  one  half  in  strength. 

(3)  It  is  impossible  to  sterilize  market  milk  without  taking  away  its 
power  to  u cheese.” 

(4)  The  formation  of  holes  or  pores  in  hard  cheese  is  due  principally 
to  the  action  of  a single  bacillus,  which  received  the  name  Bacillus 
diatrypeticus  casei.  This  bacillus  may  render  cheese  normally  or  abnor- 
mally porous,  according  to  the  circumstances. 

(5)  The  gas  generated,  and  to  which  the  production  of  the  pores  is 
due,  consists  principally  of  carbonic  acid  gas  (63  per  cent)  and  hydrogen, 
together  with  admixtures  of  small  quantities  of  other  gases,  but  no 
hydrocarbons. 

(6)  As  a result  of  the  fermentation  induced  by  the  above  bacillus 
alcohol  is  formed. 

(7)  The  superior  character  of  the  Swiss  Emmenthaler  cheese  is  due 
not  so  much  to  the  aromatic  food  of  the  Alpine  pastures  or  the  use  of 
milk  richer  in  fat,  as  to  the  fact  that  the  relative  number  of  the  differ- 
ent kinds  of  bacteria  in  the  milk  is  less  variable  and  the  methods  of 
cheese-making  better  adapted  to  a mixture  of  the  bacteria  in  the 
milk. — E.  W.  A. 
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( Ueber  die  Anwendung  einer  kolorimetrischen  Metliode  zur  Analyse  dev  Phosphorite),  A. 
Nastjukow. — Jour.  Puss.  phys.  chem.  Ges.,  25,  pp.  31-42;  abs.  in  Chem.  Cehtbl.,  1893, 
IT,  No.  5,p.  289. 

An  iodine  indicator  for  determining  the  acidity  of  colored  vegetable  extracts, 
wort,  beer,  etc.  ( Die  Jodindikator  zur  Bestimmung  des  Sduregrades  in  gefarbten 
Pflanzenextrakten,  Wiirze,  Bier  und  dergleichen).  H.  Petersen. — Ztschr.  ges.  Brauw., 
16,  pp.  343-346;  abs.  in  Chem.  Centbl.,  1893,  II,  No.  7,  p.  391. 

The  standardizing  of  solutions  in  acidimetry  and  alkalimetry  {Zur  Titerstell- 
ung  in  der  Acidimetrie  und  Alkolimetrie). — A resume,  Ztschr.  anal.  Chem.,  32,  No.  4, pp. 
449-452. 

On  rapid  saponification  for  analytical  purposes,  A.  Smetham. — Analyst,  18 
{1893),  Aug.,pp.  193-197. 

A new  method  for  the  quantitative  determination  of  phosphorus  {Eine  neue 
Metliode  zur  quantitativen  Bestimmung  des  gelben  Phosphors),  J.  Toth. — Chem.  Ztg.,  17 
{1893),  No.  69,  p.  1244. 

On  Hiibl’s  iodine-addition  method  {Zur  HiibVschen  Jodadditionsmeihode),  W. 
Fahrion .—Chem.  Ztg.,  17  {1893),  No.  61,  p.  1100. 

On  Hiibl's  iodine-addition  method  {Zur  HiibVschen  Jodadditionsmethode).—Hel- 
fenberger  Annalen  fiir  1892 ; abs.  in  Chem.  Ztg.,  17  {1893),  Repert.,p.  203. 

A method  for  simultaneously  determining  carbon  and  nitrogen  in  organic 
compounds  {Eine  Metliode  zur  gleichzeitigen  Bestimmung  von  Kohlenstoff  und  Stickstoff 
in  organischen  Verbind  ungen),  F.  Klingemann. — Liebig’s  Ann.  Chem.,  275  {1893), p.  92; 
abs.  in  Chem.  Ztg.,  17  {1893),  Bepert.,p.  197. 

The  estimation  of  resin  in  soaps,  J.  Lewkowitsch. — Jour.  Soc.  Chem.  lnd.,  12, 
No.  6,  pp.  503-508. 

New  aspects  of  phenolphthalein  as  an  indicator,  R.  T.  Thomson. — Jour.  Soc. 
Chem.  Ind.,  12,  No.  5,pp.  432-433. 

Silk,  its  chemical  constitution  and  estimation  in  fabrics,  F.  W.  Richardson. — 
Jour.  Soc.  Chem.  Ind.,  12,  No.  5,  pp.  426-431. 

Twelfth  annual  convention  of  the  Association  of  Bavarian  Representatives 
of  Applied  Chemistry  {12  Jahresversammlung  der  freien  Vereinigung  bayerscher 
Vertreter  der  angcwandten  Cliemie  in  Lindau  am  Bodensee  am  3 und  4 Aug.  1893). — Chem. 
Ztg.,  17  {1893),  No.  65,  pp.  1174-1176. 

BOTANY. 

Economic  plants  indigenous  to  King  "William’s  Land  ( Ueber  die  Nutzpflanzen 
der  Eingeborenen  in  Kaiser  Wilhelmsland)  L Karnback. — Bot.  Jahrb.  Systematik,  Pflan- 
zengeschichte  und  PJlanzengeographie,  16  {1893),  No.  37,  pp.  10-19;  abs.  in  Bot.  Centbl., 
55  {1893  ),  No.  3 and  4,  pp.  118, 119. 

Concerning  quantitative  botanical  analysis  of  meadows  ( Ueber  quantitative  bot- 
anische  Wiesenanalyse),  A.  Voigt. — Deut.  landw.  Presse,  20  {1893),  No.  61,  pp.  644-647. 

The  flowering  of  plants  {Das  Bluten  der  PJlanzen),  A.  Weieer. — Beitrag  Biol,  der 
PJlanz.,  6 {1892),  No.  1;  abs.  in  Bot.  Centbl.,  55  {1893),  No.  5 and  6,  p.  178. 

Regularity  in  the  structure  of  rye  straw  {Der  gesetzmassige  Aufbau  des  Bog  gen- 
halms,  Nowacki. — Deut.  landw.  Presse,  20  {1893),  No.  55, pp.  588,  589. 

A contribution  to  the  knowledge  of  the  andrcecium  and  gynoecium  of  grasses 
{Ein  Beitrag  zur  Entwicklungsgeschichte  des  Androoeceums  und  des  Gynoeceums  der  Graser), 
St.  J.  Golinski. — Bot.  -Centbl.,  55  {1893),  No.  1 and2,pp.  1-17;  No.  3 and  4,  pp.  65-72; 
and  No.  5 and  6,  pp.  129-135. 

The  condition  of  infolded  membrane  in  relation  to  turgescent  swelling  ( Ueber 
das  Zustandekommen  der  Membranfalten  in  seinen  Bezieliungen  zum  Turgordruck), 
L.  Kny. — Ber.  deut.  bot.  Ges.,  11  (1893),  No.  7,  p.  377. 

The  limit  of  the  accumulation  of  potassic  hydrate  in  leaves  {Beitrag  zur 
Kenntniss  der  Grenzen  der  Anhaufung  von  Kohlenhydraten  in  den  Bldttern),  W.  Saposch- 
nickoff. — Ber.  deut.  bot.  Ges.,  11  {1893),  No.  7,  p.391. 
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Coloring  material  of  tubercles  and  other  subterranean  organs  ( Sur  la  matiere 
colorante  des  tubercles  et  des  organes  souterrains),  E.  Gain. — But.  Soc.  Bot.  France , 40 
{1893),  No.  3, 1).  95. 

The  mucilage  layer  of  flaxseed  ( Observations  sur  V assise  a mucilage  de  la  grain e de 
Tin),  L.  Mangin. — Bui.  Soc.  Bot.  France,  40  {1893),  No.  2,p.  119. 

Influence  of  Hertz  electric  waves  on  plants  {Ueilmr  die  physiologische  WirTcung 
der  Hertzschen  Electricitatswellen  auf  Pflanzen),  R.  Hegler. — Verhandl.  Ges.  dent. 
Naturf.  and  Aerzte  zu  Halle , 1891,  pp.  2;  abs.  in  Bot.  Centbl .,  55  {1893),  No.  1 and  2, 
p.  40. 

The  mechanical  growth  of  the  cell  membrane  {Zur  Wachsthummechanic  der  Zell- 
menibran),  A.  Zimmerman. — Beitrdge  Morph,  und  Physiol.  Pdanzenzelle,  No.  3,  pp. 
189-240;  abs.  in  Bot.  Centbl.,  55  {1893),  No.  3 and  4,  pp.  105-107. 

The  morphology  of  the  cell  nucleus  in  sprouting  seed  {Zur  Morphologic  des 
Zellkerns  der  keimenden  Samen) , M.  Raciborski. — Anzeig.  Wissensch.  in  Krakau,  1893; 
abs.  in  Bot.  Centbl.,  55  {1893),  No.  5 and  6,  p.  159. 

The  chemical  nature  of  cytoplasma  and  cell  nucleus  ( Ueber  die  chemische  Be- 
schaffenheit  von  Cytoplasma  und  Zellkern),  E.  Zacharias. — Ber.  deut.  bot.  Ges.,  11  {1893), 
No.  5,pp.  293-307;  abs.  in  Bot.  Centbl.,  55  {1893),  No.  5 and  6,  p.  155. 

The  influence  of  lignification  on  the  life  history  of  cell  contents  ( Ueber  den 
Einjluss  der  Verliolzung  auf  die  Lei  ensv  or  gauge  des  Zellinkaltes),  0.  W arb  u EG  .—Ber. 
deut.  bot.  Ges.,  11  {1893),  No.  7,  p.  425. 

Continued  experiments  on  the  influence  of  the  chlorides  on  the  growth  of 
plants  {Weitere  Versuche  iiber  den  Einjluss  der  Chloride  auf  das  Wachstum  der  Pfanze), 
M.  Wyplel. — Jahresber.  Landes  •Pealgym.  Waidhofen,  Thaya,  1892,  pp.  22;  abs.  in  Bot. 
Centbl.,  55  {1893),  No.  5 and  6,  p.  182. 

Investigations  on  the  nitrogen  food  of  peas  ( Untersucliungen  iiber  die  Stick- 
stoffnalrung  der  Erbsen),  Prove. — Ztschr.  landw.  Ver.  Bayern,  82  {1892),  p.  82;  abs.  in 
Bot.  Centbl.,  55  {1893),  No.  5 and  6,  p.  185. 

FERMENTATION — BACTERIOLOGY. 

Physiological  studies  on  acetic  fermentation  and  the  rapid  process  of  mak- 
ing vinegar  {Physiologische  Studien  iiber  Essiggalirung  und  Schnellessigfalrikation), 
F.  Lafar .—Centbl.  Bakt.  und  Par.,  13,  pp.  684-697;  abs.  in  Chern.  Centbl.,  1893,  LI, 
No.  5,  p.  282. 

Recent  investigations  concerning  the  cell  nuclei  and  spores  of  yeast  {Neue 
Untersucliungen  iiber  den  Zellkern  und  die  Sporen  der  Hefen),  H.  Moeller. — Ber.  deut. 
bot.  Ges.,  11  {1893),  No.  7,  p.  402. 

Further  contribution  on  the  nature  of  bran  fermentation,  J.  T.  Wood  and 

W.  H.  Wilcox. — Jour.  Soc.  Clem.  Ind.,  12,  No.  5,  pp.  422-426. 

The  chemical  composition  of  some  bacilli  {Untersuchung  iiber  die  chemische 
Zusammensetzung  eines  Wa'sserbacillus),  T.  Nishimura. — Arch.  Hyg.,  18,  p.  318. 

The  poisonous  nature  of  culture  products  of  hen  tuberculosis  ( Ueber  die 
toxische  Wirkung  der  Kulturprodukte  der  Hiihnertuberkulose),  E.  von  Feeudenreich. — 
Landw.  Jahrb.  Schweiz,  6 {1892),  pp.  67-69. 

Bacteriological  examinations  of  human  milk  ( Bakteriologische  Untersuchungen 
iiber  Frauenmilch),  F.  Honigmann. — Ztschr.  Hyg.,  14,  pp.  207-248;  abs.  in  Clem. 
Centbl.,  1893,  II,  No.  4,  p.  217. 

Concerning  the  diastatic  action  of  bacteria  {Zur  Kenntniss  der  diastatischen  TTir- 
kung  der  Bakiericn),  E.  Cavazzani. — Centbl.  Bakt.  und  Par.,  13,  pp.  587-589;  abs.  in 
Chern.  Centbl.,  1893,  II,  No.  4,  p.  217. 

A new  means  of  closing  vessels  used  in  sterilizing  and  preserving  materials 
germ  free  {Ein  neuer  bakteriendichter,  selbstthdtiger  und  selbstkontrollierender  Getfiiss- 
versehluss  jiir  Sterilisierungszwecke),  PaNnwitz. — Centbl.  Bakt.  und  Par.,  13,  pp.  754, 
755;  abs.  in  Chern.  Centbl.,  1893,  II,  No.  5,  p.  284. 
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AIIl  AND  WATER. 

Researches  on  the  composition  of  the  atmosphere  ( Recherches  sur  la  composi- 
tion de  V atmosphere) , A.  Peterman  and  J.  Graftiax. — Bui.  Agr.,  ( Belgium ) 9 (1893), 
A To.  2,  pp.  137-158. 

Delicate  reaction  for  urine  in  drinking  water. — Nederl.  Tijdschr . Pharm.,5,pp. 
195-198:  ahs.  in  Chem.  Centhl.,  1893,  II,  No.- 10,  p.  548. 

Note  on  the  estimation  of  chlorine  in  water,  T.  Fairley. — Analyst,  18  (1893), 
Sept.,  p.  222. 

On  vegetable  growths  as  evidence  of  the  purity  or  impurity  of  water,  A.  W. 

Bennett. — St.  Thomas  Hospital  Report,  20  (1892),  pp.  8;  ahs.  in  Bot.  Centhl.,  55  (1893), 
No.  5 and  6,  p.  175. 

An  instance  of  extensive  lead  poisoning  from  drinking  water  brought  in  lead 
pipes  (Beitrag  znr  Frage  der  Bleiaufnahmc  durcli  Quelhvasser),  B.  Proskauer. — Ztschr. 
Hyg.,  14,  pp.  292-298;  ahs.  in  Chem.  Cental.,  1893,  II,  No.  4,  p.  227. 

SOILS. 

Cultivation  of  the  soil  and  nitrification  (Le  travail  du-  sol  et  la  nitrification),  P.  P. 
Deherain. — Ann.  Agron.,  19(1893),  No.  9,  pp.  401-417. 

Contribution  to  the  knowledge  of  the  Swiss  meadows  and  pastures,  X — A 
survey  of  the  typical  meadows  of  Switzerland  (Beitrag  zur  Kcnntniss  der  Matten 
und  Weiden  der  Schweiz,  X.  Versuch  einer  Vehersicht  iiher  die  Wiesentypen  der  Schweiz), 
F.  G.  Stebler  and  C.  Schroter. — Landw.  Jahrh.  Schweiz,  6 (1892),  pp.  95-212. 

FERTILIZERS. 

The  manuring  of  agricultural  plants  according  to  the  present  status  of  science 
and  practice  (Die  Diingung  der  landwirtschaftlichen  Kulturpflanzen  nach  dem  gegen- 
wartigen  Standpunkte  der  Wissenschaft  und  den  praktischen  Erfahrungen),  A.  Arx- 
STADT. — Leipsic:  W.  Diehener,  1893,  pp.  37. 

The  present  status  of  the  nitrogen  question  and  its  importance  in  farm  man- 
agement (Die  gegenwdrtige  Lage  der  Stickstojf- Frage  and  Hire  Bedeutung  fur  den  land- 
wirtschaftlichen Betrieh),  A.  Arnstadt. — Leipsic  : TV.  Diehener,  1893,  p.  74. 

Materials  utilizable  as  litter  (Matericvux  utilisables  comme  litiere),  F.deGendre. — 
Did.  Lait.,  18  (1893),  No.  29,  pp.  228,  229. 

The  importance  and  best  means  of  properly  caring  for  barnyard  manure 

(Die  Wichtigkeit  der  Stallmistpflege  und  dercn  zweckmassigste  Ausfiihrung),  J.  H. 
Vogel. — Dent,  landw.  Rundschau,  3;  ahs.  in  Chem.  Centhl.,  1893,  II.  No.  7,  p.  383. 

Potassium  phosphate  as  a fertilizer  (Phosphorsaures  Kali  als  Danger),  T.  Meyer. 
Chem.  Ztg.,  17  (1893),  No.  70,  pp.  1267, 1268. 

The  action  of  the  gaseous  products  of  decaying  organic  matter  on  phosphoric 
acid  and  calcium  phosphate  (Die  Wirkung  der  gasformigen  Zersetzungsproducte  fan- 
lender  organischer  Suhstanzen  auf  die  Phosphorsdure  and  Hire  Kcdksalze) , J.  H.  Vogel. — 
Berlin,  pp.  66. 

The  manufacture  of  alkali  phosphates  ( Verfahren  zur  Herstellung  von  Alkali- 
phosphaten  phosphorsaures  Kali  and  phosphorsaures  Ammonialc). — Dent,  landw.  Presse, 
20  (1893),  No.  56,  p.  603. 

A fertilizer  experiment  lasting  from  1885  to  1891  to  determine  the  needs  of 
the  soil  (Fin  Diingung sver such  vom  Jahre  1885  his  1891,  zur  Ermittelung  der  dem  Bodcn 
noiigen  Ndhrstoffe),  A.  Grete. — Landw.  Jahrh.  Schweiz,  6 (1892),  pp.  81-91. 

FIELD  CROPS. 

Tobacco  in  the  light  of  recent  investigations  (Der  Tahak  in  Liclite  der  neuesten 
naturwissenschaftlichen  Forschungen),  R.  Kissling. — A handbook  for  tobacco  growers, 
dealers,  and  manufacturers;  and  for  chemists  and  physicians.  Berlin:  Paul  Parey, 
1893. 
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Note  on  the  composition  of  Egyptian  barley  and  wheat,  W.  C.  Mackenzie. — 

Jour,  Soc.  Cliem.  Ind.,  12,  No.  6,  pp.  501 , 502. 

The  composition  of  Russian  barley  used  for  brewing  ( TJeber  die  Zusammensetz - 
ung  der  russischen  Braugerste),  W.  Tischtschenks. — Jour.  Russ.  phys.  cliem.  Ges.,25 
pp.  163-169 ; abs.  in  Cliem.  Centbl.,  1893,  II,  No.  9,p.  501. 

Progress  in  the  chemistry  of  tobacco  ( FoJschritte  auf  clem  Gebiete  der  Tabak- 
chemie),  R.  Kissling. — Cliem.  Ztg.,  17  (1893),  No.  ,62,  pp.  1121, 1122.  - 

Culture  of  the  peanut  in  Egypt  ( Culture  de  Varachicle  en  Egypt),  A.  Andouard. — • 
Ann.  Agron.,  19  (1893),  No.  9,pp.  418-44.3. 

The  cultivation  of  sand  vetch  with  winter  wheat  as  a green  fodder  ( Ueber  den 
Anbau  von  Sandwicke  mit  Winterrogen  als  Griinf  utter gemenge),  A.  Konyoski. — Oesterr. 
landw.  WoChenbl.,  19  (1893),  No.  29,  pp.  227,228. 

The  best  time  for  sowing  the  mixture  of  rye  and  sand  vetch  recommended 
for  green  fodder  (Die  zweckmdssigste  Sacitzeit  des  Griinf  utter- Sand  wickengemenges),  J. 
Kuhn. — Dent,  landw.  Presse,  20  (1893),  No.  61,  pp.  643,  644 , Fiihling-s  landw.  Ztg.,  42 
(1893),  No.  16,  pp.  531-535;  Ztschr.  landw.  Cent.  Ver.  Sachsen,  1893,  No.  8,  pp.  283-287; 
and  Oesterr.  landw.  Wochepbl.,  19  (1893),  No.  32,  pp.  249-251. 

Experiments  with  fertilizers  on  oats  and  potatoes  and  variety  tests  of  pota- 
toes (Resultats  des  champs  d’ experiences  de  I’ecole  d’ agriculture  de  Carlsbourg),  Math- 
ias.— Bui.  Agr.  (Belgium)  9 (1893),  No.  2,  pp.  207-211. 

Experiments  in  manuring  tobacco  with  potash  (Die  Ergebniss  der  1892er  Kali- 
dung  ungsversuche  an  einheimischen  Tad  ale  en),  Earth.—  Mitt.  dent,  landw.  Ges.,1893-94, 
No.  6,  pp.  109,  110. 

Ensiling  as  a means  of  alleviating  the  scarcity  of  feeding  stuffs  ( Die  Herstel- 
lung  von  Press/ utter  als  Hilfsmittel  zur  Bekampfung  der  Futternoth),  F.  Albert. — Milch 
Ztg.  22  (1893),  No.  33,  pp.  537-539;  and  No.  34,  pp.  553-555. 

horticulture. 

The  fruit  orchard  in  connection  with  the  agricultural  department  of  the 
polytechnic  school  at  Zurich  (Der  Obstgarten  an  der  lanclwirthschaftliche  Abtei- 
lung  des eidgenossischen Polytechnikums) , E.  Mertens .—Landw.  Jahrb.  Schweiz,  6 (1892), 
pp.  324-327. 

Some  notes  on  the  study  of  Rubus  in  France  (Quelques  notes  sur  V etude  des 
Rubus  en  France),  M.  Boulay. — Bui.  Soc.  Bot.  France,  40  (1893),  No.  1,  pp.  26,  79;  and 
No.  2,  p.  81. 

The  experimental  vineyard  of  the  polytechnic  school  at  Zurich  (Der  Versuclis- 
weinberg  des  eidgenossischen  Polytechnikums) , H.  Ivrauer. — Landw.  Jahrb.  Schweiz,  6 
(1892),  pp.  311-323. 

FORESTRY. 

The  Haut-Perclie  and  its  domain  forests  (Le  Haut-Perche  et  ses  forets  domain- 
ales),  A.  de  Tregomain. — Ann.  Sci.  Agron.,  1892  II,  No.  1,  pp.  150-160;  No.  2,pp. 
161-293. 

Presumptive  reasons  for  the  spread  of  pines  and  their  congeners  in  northern 
Germany  (Muthmassliche  Grande  f ur  die,  Verbreitung  der  Kiefer  und  Hirer  Begleiter  im 
Norddeutscliland),  F.  Hock. — Ber.  deut.  bot.  Ges.,  11  (1891),  No.  7,  p.  396. 

Ash  analyses  of  the  wood  and  bark  of  the  larch,  Weymouth  pine,  aspen,  and 
hornbeam  (Aschenanalysen  von  Hoi z und  Rinden  der  Ldrclie,  Weymouthkiefer,  Espe 
und  Hainbuche),  R.  Weber. — Forstl.  naturw.  Ztschr.,  2,  pp.  209-219;  abs.  in  Cliem. 
Centbl.,  1893,  II,  No.  7,p.  375. 

The  effect  of  the  production  of  seeds  on  the  amount  of  ash  constituents  and 
nitrogen  in  the  wood  and  bark  of  the  beach  (Der  Einfluss  der  Samenproduktion  der 
Buclie  auf  die  Miner alstojfmengen  und  den  Stickstoff  des  Holzkorpers  und  der  Rinde),  R. 
Weber. — Forstl.  naturw.  Ztschr.,  1,  pp.  13-22;  abs.  in  Cliem.  Centbl.,  1893,  II,  No.  7, 

375. 
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SEEDS. 

Action  of  carbonic  acid  on  the  germination  of  seeds,  A.Marcacci. — Arch.  ital. 
Biol.,  19,  p.  140 ; abs.  in  Chem.  Ztg.,  1893,  Bepert.,  p.  169,  ancl  in  Chem.  Centbl.,  1893,  II, 
A ro.  7,  p.  376. 

Transformation  of  reserve  material  during  germination  of  seeds  (Sur  Jes 
transformations  ipue  sub  is  sent  les  substances  de  reserve  pendant  la  germination  des  graines), 
E.  Me  SNA  ed. — Bui.  Soc.  Bot  France,  40  {1893),  No.  1,  p.  35. 

The  origin  and  structure  of  certain  seed  coats  ( Note  sur  Vorigine  et  la  structure 
du  tegument  seminal  chez  les  Capparidees,  Besedacees,  Hypericacecs,  Balsaminees  et  Lina- 
ce'es ),  L.  Guignard. — Bui.  Soc.  Bot.  France,  40  (1893),  No.  1,  p.  56. 

The  absorbent  power  of  seeds  as  influenced  by  their  weight  (Sur  les  varia-- 
tions  du  pouvoir  absorbant  des  graines  in  rapport  avec  leur  poids),  H.  Coupin. — Bnl. 
Soc.  Bot.  France,  40  (1893),  No.  2,  p.  102. 

DISEASES  OP  PLANTS. 

JEcidium  elatinum  on  fir  trees  (Le  balai  de  sorciere  du  sapin),  E.  Mer. — Bui. 
Soc.  Bot.  France,  40  (1893),  No.  2,p.  89. 

The  reddening  of  fir  leaves  (Le  roussi  des  feuilles  de  sapin),  E.  Mer. — Bui.  Soc. 
Bot.  France,  40  (1893),  No.  1,  p.  8. 

The  browning  of  the  tips  of  fir  leaves  (Le  brunissement  de  la  partie  terminate 
des  feuilles  de  sapin),  E.  Mer. — Bui.  Soc.  Bot.  France,  40  (1893),  No.  2,  p.  136. 

The  appearance  of  Puccinese  with  teleutospores  of  the  type  P.  hieracii 
upon  Compositae,  together  with  hints  concerning  the  relationship  between 
their  special  development  and  their  vertical  distribution  ( Leber  die  auf  Com- 
positen  auftretenden  Puccinien  mit  Teleutosporen  vom  Ty pus  der  P.  liieracii  nebst  einigen 
Andeutungen  iiber  den  Zusammenhang  Hirer  specifisclien  Entwickelung  mit  Hirer  verticalen 
Verbreitung),  P.  Magnus. — Ber.  deut.  bot.  Ges.,  11  (1893),  No.  7,  p.  453. 

Copper  solution  for  the  disinfection  of  grape  cuttings  against  black  rot 
(Kupferbeize  zur  Desinfection  der  Schnitireben  bei  Blackrot). — Die  Weinlaube,  Ztschr. 
Weinbau  und  Kellerwirthschaft,  1892,  No.  14,  p.  157;  abs.  in  Bot.  Centbl.,  55  (1893),  No. 
5 and  6,  p.  184. 

The  question  of  the  use  of  copper  compounds  for  the  destruction  of  Pero- 
nospora  viticola  (Zur  Frage  nacli  der  WirTcung  der  Kupferkalksalze  bei  Bekdmpfung  der 
Peronospora  viticola),  C.  Rumm. — Ber.  deut.  bot.  Ges.,  11  (1893),  No.  7,  p.  445. 

entomology. 

Experiments  on  the  suppression  of  the  canker  worm  by  means  of  Botrytis 
tenella  ( Leber  Vertilgungsversuche  der  Engerlinge  mittels  Botrytis  tenella),  E.  yon 
Freudp:nreich. — Landw.  Jahrb.  Schweiz,  6 (1892),  pp.  366-368. 

Protection  for  insectivorous  birds  (Protection  des  oiseaux  insectivores) , Poskin. — 
Bui.  Agr.  (Belgium),  9 (1893),  No.  2,  pp.  212-224. 

Proceedings  of  the  convention  of  the  Phylloxera  commission  at  Auvernier, 
October  12.  1892  (Protokoll  der  Sitzung  der  eulgenossischen  Phylloxera-Kommission 
abgehalten  in  Auvernier  am  12  Okt.,  1892). — Landw.  Jahrb.  Schweiz,  6 (1892),  pp.  369-372. 

FOODS — ANIMAL  PRODUCTION. 

The  use  of  peptones  as  food  (Die  Verwendung  der  Peptone  als  Nahrungsmittel), 
A.  Cahn. — Berl.  Klin.  Wochenschr.,  30,  pp.  565-568,  and  pp.  602-606;  abs.  in  Chem. 
Centbl.,  1893,  II,  No.  8,pp.  461,  462. 

The  nutritive  value  of  albumoses  (Der  Nahrwert  der  Albumosen),  H.  Hilder- 
brandt. — Ztschr.  physiol.  Chem.,  18,  pp.  180-192;  abs.  in  Chem.  Centbl.  1893,  II,  No. 
10,  pp.  541-542. 

The  gluten  content  and  baking  properties  of  flour  (Der  Klcbergehalt  und  die 
Bestimmung  der  Backfahigkeii  des  Mehles),  Kunis. — Deut.  landw.  Presse,  20  (1893),  No. 
67,  p.  698. 
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The  classification  and  the  price  of  meat  of  different  quality  in  the  light  of 
recent  observation  ( Die  Klassifikation  und  die  Qualitdtspreise  des  Fleisches  im  Lichte 
netierer  Erfahrungen),  A.  Kramer. — Lcindw.  Jahrb.  Schweiz , 6 (1872),  pp.  213-245. 

On  the  preparation  of  milk  for  infants,  and  milk  sterilization  ( TJeber  Produk- 
tion  von  Kinder  milch  and  MilchsteriUsierung),  N.  Auerbach. — Milch  Ztg.,  22  (1893), 
No.  30,  pp.  490,  491;  and  No.  31,  pp.  506-508. 

By  what  means  can  the  utilization  of  skim  milk  be  improved  and  its  use  as 
human  food  extended?  (Welclie  Mittel  sind  an zuwenden  uni  der  Magermilcli  bessere 
verwertung  und  als  Volksnahvungsmittel  weiteren  Absaiz  zu  verschaffenf) , M.  Freiherr 
von  Maltzahn. — Berlin;  Trowitzsch  and  Sohn. 

Examination  of  honey  (Ueber  die  Untcrsuchung  des  Ho  nigs). — Abs.  in  Vierteljahr. 
Cliem.  Nahr.  und  Genussmtl.,  8 (1893),  No.  1,  pp.  24-26. 

Composition  of  Russian  honey  ( Zusammensetzung  des  russischen  Honigs),  W.  L. 
Villa  ret. — Pliarni.  Ztschr.  Russia,  32  (1893),  pp.  55-71;  abs.  in  Vierteljahr.  Cliem. 
Nahr.  und  Genussmtl.,  8 (1893),  No.  1,  p.  26. 

Sawdust  as  a feeding  stuff  (Die  Sagespdne  als  Futter mittel),  Lehmann. — Dent, 
landw.  Presse  20  (1893),  No.  62,  pp.  652-653. 

Results  of  the  examination  of  concentrated  feeding  stuffs  with  reference  to 
purity,  character  of  adulterations,  admixtures,  freshness,  etc.  (Ergebnisse  der 
Qualitdtsuntersuchungen  von  Kraftf utter  mitteln),  A.  Grete. — Landw.  Jalirb.  Schweiz,  6 
(1892),  pp.  91-95. 

Ginger,  with  special  reference  to  discrimination  between  genuine  and 
“exhausted  ” specimens,  B.  Dyer  and  J.  F.  PI.  Gilbaiid. — Analyst,  18  (1893),  Aug., 
pp.  197-201. 

The  carbohydrates  of  the  coffee  bean  ( Ueber  die  Kohlenhydrate  der  Kaffeebolin en) , 
E.  Schulze. — Chem.  Zig.,  17  (1893),  pp.  1263,  1264. 

On  the  detection  of  heated  cotton-seed  oil  in  lard,  W.  G.  Crook. — Analyst,  18 

(1893),  Sept.,  p.  221. 

Is  colored  acetic  acid  vinegar? — Analyst,  18  (1893),  Aug.,  pp.  208-212. 

On  the  results  of  the  working  of  the  adulteration  acts  in  Dublin,  C.  A 
Camero. — Analyst,  18  (1893),  Sept.,  pp.  213-218. 

Simple  appliances  for  testing  the  consistency  of  semi-solids,  with  note  on  a. 
method  of  examining  butter,  C.  E.  Sohn. — Analyst,  18  (1893),  Sept.,  pp.  218-221.  . 

The  assimilation  of  the  albuminoids  of  the  food  in  its  dependence  on  the 
composition  of  feeding  stuffs  (Die  Ausnutzung  der  Eiweissstoffe  in  der  Nahrung  in 
Hirer  Abhdngigkeit  von  der  Zusammensetzung  der  Nahrung smiiiel),  E.  Krauss. — Ztschr 
physiol.  Chem.,  18,  pp.  167-169;  abs.  in  Chem.  Centbl.,  1893,  II,  No.  10,  pp.  540,  541. 

Governmental  measures  for  the  promotion  of  the  breeding  of  cattle  (Die 
staatlichen  Massregeln  zur  Forderung  der  Rindviehzucht),  V.  Muller. — Landw.  Jahrb., 
Schwiez,  6 (1892),  pp.  258-299. 

Rations  for  cattle  in  a time  of  scarcity  (Futt  err  ationen  f hr  der Flitter  noth),  M. 
Maercker  and  A.  Morgen. — Fiililiiufs  landw.  Ztg.,  42  (1893),  No.  16,  pp.  521-530; 
and  Ztschr.  landw.  Cent.  Ver.  Sachsen,  July,  1893,  pp.  239-256. 

How  many  times  a day  should  cows  be  milked  ? (Zahl  der  Melkungen),  V. 
Uhrmann. — Molk.  Ztg.  7 (1893),  No.  33,  p.  450. 

On  the  feeding  of  cotton-seed  meal  (Ueber  die  Verfutterung  von  Baumwoll-Saat- 
melil),  O.  Bottcher. — Sachs,  landw.  Ztschr.;  and  Konigsberger  land-  und  forstw.  Ztg., 
29  (1893),  No.  34,  p.  229;  and  No.  35,  pp.  477 , 478. 

A graphic  method  of  calculating  feeding  rations  (Eine  grapliische  Methods  der 
Futtennischungsberechnung),  H.  Zuppinger. — Landw.  Jahrb.  Schweiz,  6 (1892),  pp. 
246-257. 

ANIMAL  physiology. 

The  fatty  substances  of  feeding  stuffs,  and  their  importance  for  animal  nutri- 
tion (Ueber  die  in  den  Futtermitteln  enfhaltenen  Fettsubstanzen  und  iiber  die  Bedeutung- 
derselben  fur  die  tierische  Er  nahrung),  E.  Schulze. — Lanclw.  Jahrb.  Schiveiz , 6 (1892), 
pp . 72-81. 
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The  action  of  salt  on  the  digestibility  and  metabolism  of  albuminoids  ( TJeber 
die  Wirkung  des  Kochsalzes  auf  die  Verdaulichkeit  und  den  TJmsatz  des  Eiiveisses), 
S.  Gabriel. — Ztschr.  Biol.,  29,  No.  4,  pp.  554-569. 

Effect  of  decoctions  of  coffee  and  tea  on  artificial  digestion  ( Der  Einfluss  von 
Ka  fee- und  Theeabkochungen  auf  die  Kunstliche  Verdauung),  C.  Schultz-Schultz- 
ENSTEIN. — Ztschr.  physiol.  Chem.,  18,  pp.  131 , 132;  abs.  in  Chem.  Centbl.,  1893,  II,  No. 
10,  p.  544. 

The  decomposition  of  albuminoids  in  the  human  body  during  the  first  few 
days  of  hunger  (Die  Eiweisszersetzung  beim  Menschen  ivdhrend  der  ersten  Hungertage ), 
W.  Prausnitz. — Ztschr.  Biol.,  29,  No.  2,  pp.  151-167 ; abs.  in  Cliem.  Centbl.,  1893,  IT, 
No.  4,  p.  221. 

The  resorption  of  calcium  salts  in  the  digestive  tract  (Die  Resorption  alka- 
lischer  Erden  in  Verdauung  strakt)j  R.  W.  Raudnitz. — Arch.  exp.  Pathol,  und  Pharm., 
31,  pp.  342-355 ; abs.  in  Chem.  Centbl.,  1893,  II,  No.  7,  p.  381. 

The  extent  of  the  respiratory  gas  exchange  under  the  influence  of  eating 
( TJeber  die  Crosse  des  respiratorischen  Caswechsels  unter  dem  Einfluss  der  Nahrungs- 
aufnahme),  A.  Magnus-Levy. — PfliigePs  Arch.  Physiol.,  55,  No.l  and  2,  pp.  1-126. 

The  behavior  of  certain  sugars  in  the  animal  body  ( TJeber  das  Verlialten  einiger 
Zuckerarten  im  thierischen  Organismus),  M.  Cremer,  Ztschr.  Biol.,  29,  No.  4,  pp.  484-553. 

The  effects  of  feeding  the  ration  in  one  or  several  portions  on  the  assimila- 
tion of  the  same  (Der  Einfluss  einmaliger  Oder  fraktionierter  Aufnahme  der  Nahrung 
auf  die  Ausnutzung  derselben),  H.  Weiske. — Ztschr.  physiol.  Cliem.,  18,  pp.  109-111; 
abs.  in  Chem.  Centbl.,  1893,  II,  No.  10,  p.  543. 

A contribution  to  the  knowledge  of  the  formation  of  glucose  in  the  body 
from  decomposing  albuminoids  ( Phlorhizin-Versuche  am  Carenz- Kanin chen;  Ein 
Beitrag  zur  Lehre  von  der  EntsteTiung  von  Trauben-Zucker  in  Organismus  aus  zerfallendem 
Eiicciss),  M.  Cremer  and  A.  Ritter.—  Ztschr.  Biol.,  19,  No.  2,  pp.  256-276. 

The  occurrence  of  ammonia  in  the  contents  of  the  stomach,  and  its  effect  on 
the  determination  of  the  hydrochloric-acid  content  of  the  stomach  by  recent 
methods  ( TJeber  das  Vorkommen  von  Ammoniak  im  Mageninhalt  und  die  Beeinflussung 
der  neueren  Salzsdurebestimmungsmethoden  durch  dasselbe),  H.  Strauss. — Berl.  Klin, 
Woclienschr.,  30,  pp.  398-402;  abs.  in  Chem.  Centbl.,  1893,  II,  No.  7,  p.  379. 

veterinary'  science  and  practice. 

The  hoof  disease  in  cattle  ( Die  Klauenkranklieiten  des  Rindes),  C.  Hess. — Landw. 
Jahrb.  Schweiz,  6 (1892),  pp.  333-365. 

Means  of  preventing  the  spread  of  diseases  of  swine  ( Welclie  Massregeln  sind 
gegen  den  Hausirhandel  mit  Schiveinen  behufs  Verhutung  der  Maul-  und  Klauenseuche  auf 
gesetzlichem  Wege  anzuwenden) , Grafeunder. — Landbote,  14  (1893),  No.  6,pp.  610,  611. 

A study  of  the  pathological  anatomy  of  pulmonary  glanders  (Etude  sur  Vanato- 
mie  pathologique  de  la  morve  pulmonaire),  E.  Leclainche  and  L.  Montane. — Ann. 
Inst.  Pasteur,  7 (1893),  No.  6,  pp.  481-495. 

A recommendation  for  disinfecting  the  navels  of  new-born  calves  (Erfahrun- 
gen  iiber  die  iveisse  Ruhr  der  Kdlber  und  die  Kalberlahme) , Knoll. — Deut.  landw.  Presse, 
20  (1893),  No.  51,  pp.  550, 551. 

Opinion  rendered  to  the  Swiss  Agricultural  Department  by  the  faculty  of 
the  Bern  Veterinary  School  with  reference  to  the  suppression  of  tuberculosis 
in  cattle  (Cutachten  des  Lehrerkollegiums  der  Tierarzeneischule  in  Bern  an  das  schwei- 
zerische  Landwirtschafts-Department,  betreffend  die  Bekdmpfung ■ der  Tuberkulose  bei 
Binder ti). — Landw.  Jahrb.  Schweiz  6 (1892),  pp.  328-332. 

dairying. 

Analysis  of  milk  and  milk  products,  H.  Leffman  and  W.  Beam. — Philadelphia: 
Blakiston,  Son  $ Co.,  1893,  pp.  92. 
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The  determination  of  lactose  in  milk  ( Dosage  de  la  lactose  dans  les  laits),  G. 
Denig^s. — Rev.  Internat.  Falsif.,  6 (1893),  JSro.  11,  pp.  190,  191 ; No.  12,  pp.  210-212. 

Butter  investigations  ( Uber  Butteruntersuchungen),  E.  Spartii. — Ztschr.  angew. 
Chem,,  1893,  No.  17,  pp.  513-515. 

On  the  value  of  boiled  milk  (Sur  la  valeur  da  lait  bouilli),  Fayel. — Rev.  Internat. 
Falsif.,  6 (1893),  No.  12,  pp.  213,  214.  ’ 

The  discovery  of  sulphur  in  cows’  milk  (Schwefel  in  Kulimilcli),  A.  Sartori. — 
Chem.  Ztg.,  17  (1893),  No.  59,  p.  1070,  and  No.  63,  p.  1138. 

The  source  of  the  bacteria  in  milk,  and  their  ability  to  increase  (Die  Herkunft 
der  BaJcterien  in  der  Milch  und  Hire  Vermehrungsfdhiglceit).—. Schweiz.  Milch  Ztg.,  19 
(1893),  No.  16. 

Experiments  in  ripening  cream  with  a prepared  “ starter”  ( Rahmsauerungs- 
versuche  mit  deni  11  Normal- Sciurewecker  ” der  Danish  Batter  Colour  Co.  ),  Klein  and 
Kuhn. — Landbote,  14  (1893),  No.  61,  p.  611. 

Action  of  certain  mineral  salts  on  milk  fermentation  ( Ueber  die  Wirkung  eini- 
ger  Metallsalze  auf  die  Milchgdhrung),  Richert. — Abs.  in  Molk.  Ztg.,  7 (1893),  No. 
35,  p.  479. 

The  relation  of  the  phosphates  and  casein  to  lactic  fermentation  ( Ueber  die 
Beziehungen  der  Phosphate  und  des  ’Caseins  zur  Milchsaure-Gahrung),  H.  Timpe.— 
Arch.  Hyg.,  18,  No.  1,  pp.  1-34. 

Results  of  some  casein  and  milk  fermentation  tests  (Einige  Resultate  von  Milcli- 
gar-  und  Kaseinproben),  F.  J.  Herz. — Abs.  in  Milch  Ztg.,  22  (1893),  No.  32,  pp.  523,  524. 

On  goats’  milk  and  its  recognition  in  cows’  milk  ( Ueber  Ziegenmilch  und  den 
Naclnveis  desselben  in  der  Kulimilcli),  Schaffer. — Landw.  Jalirb.  Schweiz,  6 (1892),  pp. 
69-72. 

Experiments  in  preserving  milk  samples  for  testing  ( Versuche  Tiber  die  Kon- 
servierung  der  Milchproben  welclie  zur  Fettbestimmung  dienen,  ausgefuhrt  an  der  Mollcerei 
Lauterbach),  J.  Neumann. — Milch  Ztg.,  22  (1893),  No.  32,  pp.  526,  527. 

Report  of  a convention  of  officers  of  agricultural  and  dairy  societies  to  com- 
bat the  increasing  prevalence  of  butter  adulteration  (Zusammenlcunft  von  Abgeord- 
neten  land-  und  milchwirtschaftliclier  Vereine  zur  Bekdmpfung  der  uberliandnelimenden 
Butterverfdlscliungen). — Molk.  Ztg.,  7 (1893),  No.  29,  pp.  390,  391. 

Note  on  centrifugal  milk  testers,  P.  Yieth. — Analyst,  18  (1893),  Aug.,  pp.  201- 
203. 

Adulteration  of  butter  with  foreign  fats  ( Ueber  Butterverftilscimng  durch  Zusatz 
frcmden  Fettes),  A.  Koyoki. — Ztschr.  Nalir.  Hyg.,  7 (1893), p.  53;  abs.  in  Vierteljahr. 
Chem.  Nalir.  and  Genussmtl.,  8,  No.  1,  p.  15. 

Gerber’s  milk  test  (Dr.  N.  Gerber’s  Acid  Butyrometrie). — Schweiz,  landw.  Ztschr., 
21  (1893),  No.  33,  pp.  529-531. 

A general  method  for  the  analysis  of  butter  (Methode  generate  pour  V analyse 
des  beurres),  R.  Brulle. — Rev.  Iternat.  Falsif.,  6 (1893),  No.  12,  pp.  212,  213. 

Discrimination  between  natural  butter  and  margarin  ( Unterscheidung  der 
Naturbutter  von  Margarin),  F.  Gantter. — Ztschr.  anal.  Chem',  32,  No.  4,  pp.  411-413. 

Centrifugal  creameries  and  sweet  milk  (Ecrimeuses  centrifuges  et  lait  doux),  E. 
Rigaux. — Ind.  Lait.,  18  (1893),  No.  30,  pp.  235,  236. 

Test  of  dairy  apparatus  (Concours  special  d’appareils  de  laiterie,  organise  par  la 
commission  d’ administration  et  de  surveillance  d Vecole  professionelle  d’ agriculture  pour 
jeunes  files  a.  Bouphout  lez  Anvers),  Theunis. — Bui.  Agr.  (Belgium),  9 (1893),  No.  2, 
pp.  97-131. 

A note  on  the  Johannson  butter  extractor  (Note  sur  Vextracteur  Johannson)} 
A.  Theunis — Bui.  Agr.  (Belgium),  1893;  Rev.  Agron.,  1893,  No.  1,  pp.  57-61. 

Cooperative  creameries  in  western  France  (Laiteries  cooperatives  a crier  dans  la 
region  de  I’Oust),  Cathelinean  and  Surcoof. — Ind.  Lait.,  18  (1893),  No.  31,  pp.  244- 
246;  No.  32,  pp.  252-254. 

The  importance  of  paying  for  milk  at  cooperative  creameries  according  to 
the  fat  content  (Die  Bedeutung  der  Bezahlung  der  Milch  nach  dem  Fettgehalt  fur  Genos- 
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sensch aftsm other eieri),  Vieth. — Landw.  Vereinsschr.  bait.  Cent.  Ver..  1S93,  No.  31,  pp. 
121-123. 

The  utilization  of  the  skim  milk  produced  in  cooperative  creameries  for 
cheese-making  and  for  feeding  (Die  Verwertung  der  Mag er milch  in  unseren  Genos- 
senschafts  Betrieben),  R.  Krueger, — Mollc.  Ztg.,  7 (1893),  No.  34 > pp.  461,  462. 

Effect  of  exclusion  of  the  air  on  the  ripening  of  Emmenthaler  cheese  ( TJeber 
den  Einfluss  des  Luftabschhisses  anf  die  Beifung  des  Emmenlhalerkases ),  E.  Yon  Freu- 
denreich  and  F.  Schaffer. — Landiv.  Jahrb.  Schweiz,  6 (1892),  pp.  62-67. 

Anuual  report  of  the  dairy  institute  at  Proskau  for  the  year  ending  April  1, 
1893  (Jahresbericht  des  Milchwirtschaftlichen  Institutes  zu  Proslcanfiir  das  Jahr  vom  1. 
April  1892  bis  1.  April  1893). — Milch  Ztg.,  22  (1893),  No . 32,  pp.  524 , 525,  No.  33,  pp. 
541,  542 ; and  Mollc.  Ztg.,  7 (1893),  No.  32,  p.  436. 

technology. 

New  cellulose  derivatives  and  their  industrial  applications,  C.  F.  Cross,  E.  J. 
Bevan  and  C.  Beadle. — Jour.  Soc.  Chem.  Ind.,  12,  No.  6,  pp.  498-501. 

Dulcin,  a new  saccharine  compound  (Dulcin,  ein  neuer  Siissstoff),  A.  Stiff. — 
Wochenschr.  Cent.  Ver.  Biibenz.-Ind.,  31  (1893),  No.  30,  p.  471. 

The  development  of  the  beet  sugar  industry  in  Sweden  (Einige  Mittheilungen 
iiber  die  Entwicklung  der  Bub enzuclcer Industrie  in  Scluveden),  I.  Fogelberg. — Wochen- 
schr. Cent.  Ver.  Biibenz.-Ind.,  31  (1893),  No.  29,  pp.  453,454. 

The  manufacture  of  beet  sugar : A manual  for  practice  and  self-instruction 
(Die  Fabrikation  des  Biibenzuckers : Ein  Hilfs-  und  Handbucli  fur  die  Praxis  und  der 
Selbstunterricht,)  E.  Stedyn. — Beviewed  in  Wochenschr.  Cent.  Ver.  Biibenz.-Ind.,  31 
(1893),  No.  30,  p.  470. 

Purification  of  beet  juices  with  chloride  of  iron  (Beinigung  der  Bubensdfte  mit 
Eisenclilorid) . — Abs.  in  Wochenschr.  Cent.  Ver.  Biibenz.-Ind.,  31  (1893),  No.  30,  p.  470. 

A new  method  in  refining  sugar  (Neuerung  in  der  Baffination  des  Zuckers). — Abs. 
in  Wochenschr.  Cent.  Ver.  Biibenz.-Ind.,  31  (1893),  No.  30,  pp.  469,  470. 

The  examination  of  sugar  and  saccharine  substances  (Die  Untersuchung  der 
Zuckers,  soivie  der  Rilfsmaterial  der  Zuckerindustrie) , E.  Steydn. — Beviewed  in  Woclit 
enschr.  Cent.  Ver.  Biibenz.-Ind.,  31  (1893),  No.  30,  p.  472. 

Methods  used  in  the  analysis  of  beer  (La  Mere ,)  M.  G.  Misson. — Bui.  Agr.  (Bel- 
gium), 9 (1893),  No.  2,  pp.  164-171. 

The  analysis  of  lubricating  oils  containing  “ blown”  rape-seed  and  “blown” 
cotton-seed  oils,  T.  B.  Stillman. — Jour.  Am.  Chem.  Soc.,  15,  No.  5,  pp.  265-270. 

Notes  on  rice  oil  and  maize  oil,  A.  Smetham. — Analyst,  18  (1893),  Aug.,  pp.  191 - 
193. 

The  manufacture  of  wood  pulp  for  paper  (La  fabrication  de  la  pate  de  bois), 
Dubois. — Bui.  Agr.  (Belgium)  9 (1893),  No.  2,  pp.  132-136. 

AGRICULTURAL  ENGINEERING. 

The  mechanics  of  plowing  (TJeber  die  Mechanik  des  Pflugens),  A.  Fofpl. — Landw. 
Jahrb.,  22  (1893),  No.  5,  pp.  719-740. 

Plans  for  a large  cow  barn,  stalls,  and  troughs  (Tierstall  des  Rerrn  Gutsbesitzers 
Stephan  Melchers  in  Verne  bei  Salzkotten). — Deut.  landw.  Presse,  20  (1893),  No.  55,  pp. 
589-591. 

The  question  of  ventilation  (Zur  Lehre  vom  Luftwechsel),  G.  Wolffhugel. — Arch. 
Hyg.,  18,  No.  3,  p.  251. 

AGRICULTURAL  STATISTICS. 

An  account  of  work  done  at  the  agricultural  experiment  station  at  Darm- 
stadt, Germany  (Etude  sur  quelques  stations  agronomiques  allemandes ),  Saillard. — 
Ann.  Sci.  Agron.,  1892,  II,  No.  2,  pp.  294-320. 
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The  agriculture  of  the  Netherlands  in  1890  ( Die  niederlandische  Landioirtschaft 
im  Jahre  1890),  H.  Gro hmann.  —Lan dw . Jahrb.,  22  (1893),  No.  5,  pp.  741-799. 

The  agriculture  of  the  United  States  of  America  (Die  Landwirtschaft  in  den 
Vereinigten  Staaten  von  NordameriTca),  F.  Oetken. — Berlin:  Paul  Parey.  Price  10 
marks. 

Agricultural^statistics  for  Prussia  for  the  year  1892,  part  I (Beitrdge  zur  land- 
wirtsehaftlichen  Statistih  von  Preussen  fur  das  Jahr  1892,  erster  Theil). — Landw.  Jahrl)., 
22  (1893),  Supplement  1,  pp.  366. 

Statistics  of  agricultural  and  similar  schools  in  Prussia  for  the  year  1892 

(Statistilc  der  landwirihschaftliclien  und  zuverwandten  Unterriclits-Anstalten  Preussens 
nach  dem  Stande  am  Schlusse  des  Jahres  1892). — Landw.  Jahrl).,  22  (1893),  Supplement 
1,  PP-  271. 

A suggestion  in  regard  to  the  collection  of  statistics  of  animals  in  Switzer- 
land ( Vorschlag  betreffend  den  Ausbau  der  schweizerischen  Viehstatistilc) , E.  Laur. — 
Landw.  Jahrb.  Schweiz,  6 (1892),  pp.  300-310. 

The  exportation  of  food  stuffs  and  agricultural  products  from  Belgium  (LA ex- 
portation des  denrees  et  produits  agricoles  de  Belgique),  H.  Rolin. — Bui.  Agr.  (Belgium), 
9 (1893),  No.  2,  pp.  197-206. 
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Michigan  Station. — L.  G.  Gorton  has  been  appointed  director  of  the  station.  C. 
D.  Smith  has  been  appointed  agriculturist,  and  F.  B.  Mumford  assistant  agricul- 
turist. A.  G.  Gulley,  for  the  past  four  years  connected  with  the  horticultural  depart- 
ment of  the  agricultural  college,  has  been  appointed  horticulturist  to  the  Vermont 
Station. 

New  York  Cornell  Station. — E.  G.  Lodeman  has  been  appointed  assistant  in 
horticulture  vice  F.  W.  Card,  who  resigned  to  become  professor  of  horticulture  in 
the  University  of  Nebraska.  A building  for  purposes  of  instruction  and  experi- 
mentation in  dairying  is  being  erected  at  a cost  of  $50,000,  and  will  be  ready  for 
occupation  about  June  1,  1894.  A special  course  in  dairying  has  been  instituted,  to 
take  place  during  the  coming  winter  term,  1893-’94. 

Japan. — Dr.  O.  L6ew,  formerly  connected  with  the  University  of  Munich,  has  been 
appointed  professor  of  agricultural  chemistry  at  the  University  of  Tokio,  Japan,  in 
place  of  Dr.  O.  Kellner,  who  resigned  some  time  since  to  become  director  of  the 
experiment  station  at  Mockern,  Germany. 

New  Zealand. — As  a preparation  for  arbor  day,  .the  department  of  agriculture, 
Wellington,  New  Zealand,  printed  and  distributed  circulars  giving  lists  of  trees 
suitable  for  planting.  August  4 was  the  day  set  apart  for  arbor  day.  The  New 
Zealand  department  of  agriculture  has  begun  to  issue  illustrated  leaflets  giving 
information  on  agricultural  subjects.  Leaflet  No.  1 treats  of  the  Hessian  fly,  No.  2 
of  the  Bathurst  bur  ( XantJiium  spinosum ),  No.  3 of  the  horse  hot  fly,  and  No.  4 of  the 
Canada  thistle. 

A new  potato  disease. — Prof.  Kirchner,  of  Hohenheim,  Germany,  describes  in 
Wiirttemb.  Wochenbl.  fur  Landiv.,  a new  disease  recently  noticed  in  that  section  which 
affects  the  tops  of  potatoes.  He  calls  it  a stem  rot  and  attributes  it  to  a fungus, 
Botpjiis  cinerea.  A soft,  discolored  -spot  first  appears  on  the  stem  near  the  surface 
of  the  ground  Or  just  under  it,  which  later  causes  the  whole  plant  to  wilt  and  dry 
up.  The  tubers  show  no  signs  of  disease,  but  of  course  fail  to  develop.  When  the 
plants  are  near  together,  a skinny  coating  of  fungus  growth  of  brownish  gray  color 
is  often.found  on  the  diseased  stems.  The  fungus  can  grow  on  dead  vegetable  mat- 
ter, manure,  etc.,  and  under  certain  conditions  on  the  stems  of  a variety  of  growing 
plants.  Consequently  the  use  of  barnyard  manure  for  potatoes  is  to  be  avoided 
where  the  disease  prevails.  As  a further  precaution  it  is  recommended  to  gather 
and  burn  the  tops  as  soon  as  the  potatoes  can  be  dug.  At  present  the  disease  appears 
to  be  confined  to  a limited  area. 

Mouth  and  hoof  disease. — At  the  suggestion  of  the  German  minister  of  agri- 
culture, domains,  and  forestry,  the  royal  technical  deputation  for  veterinary  science 
has  published  the  following  statement:  The  substance  through  which  the  infection 
of  the  mouth  and  hoof  disease  is  carried  is  as  yet  unknown.  A prize  of  $750  is 
hereby  offered  for  the  discovery  and  isolation  of  the  same.  The  identity  of  the  sub- 
stance must  be  established  beyond  doubt  by  inoculating  animals  and  producing  the 
disease.  Reports  are  to  be  made  in  writing  by  June  30,  1894,  and  demonstrations 
will  be  called  for  before  awarding,  the  prize.  The  reward  will  be  made  public  Jan- 
uary 1,  1895. 

Tobacco  injurious  to  cows. — The  Deutsche  Meierei  Zeitung  warns  farmers  against 
throwing  the  refuse  from  tobacco  cutting  where  cows  can  get  at  it.  It  is  said  to  be 
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a common  practice  among  tobacco  growers  to  use  the  waste  for  bedding  cows  or  to 
throw  it  in  the  barnyard  where  the  cows  can  readily  get  at  it.  The  case  is  reported 
of  a farmer  who  recently  lost  a cow  which  had  eaten  tobacco  leaves.  An  examina- 
tion showed  nicotine  poisoning. 

Destruction  of  sheep  ticks. — A correspondent  in  Deut.  landw.  Presse  gives 
his  experience  in  ridding  sheep  of  ticks.  A mercuric  ointment  affected  the  health 
of  the  lambs.  Insect  powder  was  too  dear  and  its  effect  was  not  permanent.  A 
wash  of  tobacco  water  has  to  be  repeated.  The  writer’s  experience  with  a carbolic- 
acid  wash  was  very  favorable.  It  proved  effective  and  durable.  He  used  a prep- 
aration of  carbolic  acid  especially  prepared,  to  be  dissolved  in  water. 

Feeding  oak  leaves  to  cattle.— In  Milch  Zeitung  {1893,  No.  34)  there  is  a note 
on  feeding  oak  leaves  to  cattle.  The  leaves  used  were  covered  with  thick  honey 
dew  and  many  plant  lice  were  present.  A small  percentage  of  the  animals  so  fed 
became  sick,  but  recovered  in  from  eight  to  thirty  days.  One  of  them  died. 

Sunflower  culture. — A correspondent  in  Wien,  landw.  Ztg.  recommends  the  cul- 
ture of  sunflowers  between  rows  of  potatoes.  To  avoid  shading  the  potatoes  too 
much,  sunflowers  are  planted  only  in  every  second,  third,  or  fourth  row,  according 
to  the  width  of  the  rows.  The  distance  in  the  drill  is  50  to  60  cm.,  about  20  to  24 
inches.  In  order  to  produce  large  flower  heads  only  one  or  two  heads  should  be  left 
on  each  plant. 

The  ripe  flower  disks,  together  with  the  tender  portions  of  the  plant,  after  being 
chopped,  are  mixed  with  clover  or  corn  forage,  and  the  mixture  is  said  to  be  accepta- 
ble to  cattle.  The  lighter  kernels  are  used  as  food  for  poultry.  From  the  heavier 
seeds  a salad  oil  is  expressed.  The  cake  secured  after  the  oil  is  expressed  is  an  excel- 
lent food  for  milch  cows.  The  hulls  of  the  kernels  are  cooked  with  other  food  for 
swine.  Seventeen  bushels  of  clear  seed  yielded  about  36  quarts  of  salad  oil. 

Composition  of  black  lupine. — According  to  an  article  in  Deut.  landw.  Presse 
{1893,  No.  42,  jgjg.  459,  460),  the  black- seeded  lupine  is  supposed  to  have  originated  in 
Siberia.  An  analysis  of  the  black  lupine  by  Dr.  S.  Gabriel  gave  the  following  results 
in  per  cent  of  dry  matter:  Crude  protein,  43.50  per  cent;  fat,  5.58;  fiber,  15.91; 
nitrogen,  free  extract,  30.56;  ash,  4.45.  The  water  content  was  16.41  per  cent. 
These  figures  show  the  black  lupine  to  be  an  extremely  rich  food  stuff  whose  con- 
tent of  protein  is  equaled  by  but  few  plants. 

An  artificial  digestion  experiment  by  Dr.  Gabriel  gave  95.4  per  cent  as  the  diges- 
tion coefficient  for  the  nitrogenous  matters. 

The  use  of  lupines  for  feeding  purposes  is  dependent  on  the  amount  of  alkaloids 
present,  which  are  injurious  to  animals.  In  the  black  lupine  in  100  grams  of  dry 
substance  there  was  only  0.15  gram  of  alkaloids.  This  small  quantity,  however,  was 
sufficient  to  give  the  seed  a distinctly  bitter  taste.  This  variety  is  poorer  in  alka- 
loids than  most  of  the  other  varieties  of  lupines. 

Growing  legumes  and  cereals  together. — S.  La  Flize  presents  in  AnnSei.  Agron. 
{1892,  1,  No.  2,  pp.  174-178)  an  interesting  theory  concerning  the  nitrogen  supply  of 
grains  when  grown  in  a mixture  with  legumes.  As  the  result  of  his  experiments, 
conducted  on  a very  poor  field  of  the  Rambouillet  farm,  he  found  that  when  crimson 
clover  or  a mixture  of  vetches  and  peas  was  sown  with  rye  or  barley  the  cereals 
made  a fair  growth  without  the  application  of  any  nitrogenous  fertilizer. 

He  concludes  that  cereals  grown  with  legumes  profit  by  the  nitrogen  fixed  by  the 
legumes,  and  enough  of  nitrogen  is  secured  in  this  way  to  give  a fair  harvest  of 
grain  without  an  additional  application  of  nitrogen  to  the  soil  in  the  form  of 
manures. 

Adulteration  of  bran. — A German  miller  was  recently  sentenced  to  two  weeks 
in  jail  and  to  pay  a fine  of  $75  for  selling  bran  which,  according  to  analyses  of  the 
Pommritz  experiment  station  contained  28,  33,  and  48  per  cent  of  ground  vegetable 
ivory.  The  adulterant  was  obtained  by  grinding  the  scraps  from  the  manufacture 
of  buttons,  etc.  As  it  consists  almost  entirely  of  cellulose,  it  is  of  little  if  any  real 
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value  for  food.  Frequent  mention  has  been  made  by  the  European  stations  of  its 
use  in  adulterating  feeding  stuffs,  more  especially  brans.  It  lends  itself  readily  to 
this  purpose,  being  cheap  and  not  easily  detected  by  the  naked  eye. 

Experiments  with  varieties  of  sugar  beets. — Variety  tests  covering  a num- 
ber of  years  are  reported  by  the  Halle  Experiment  Station  in  Scheibler’s  neue  Zeitsch.f. 
Rubenzuclcerind  (30,  p.  25).  In  these  two  principal  types  of  beets  were  used,  the 
Klein  Wanzleben  and  the  Vilmorin.  Fifteen  of  the  varieties  tested  belonged  to 
the  former  type  and  eight  to  the  latter.  Every  year  from  1882  to  1892,  inclusive,  the 
amount  of  sugar  produced  on  similar  areas  was  greater  for  the  Klein  Wanzleben 
and  similar  varieties  than  for  the  Vilmorin  and  related  varieties. 

The  effect  of  electrical  currents  on  beet  juice. — Experiments  reported  by 
W.  Bersch  in  Zeitsch.  Zuckerind.  und  Landw . (1893,  No.  1,  pp.  43-69 ) lead  to  the  fol- 
lowing conclusions: 

The  electrical  current  increases  the  purity  coefficient  of  beet  juice,  and  removes  a 
considerable  quantity  of  nitrogenous  matter;  the  use  of  zinc  eloctrodes  gives  zinc 
in  solution,  and  the  resulting  juice  is  strongly  alkaline;  the  capacity  of  the  juice  to 
reduce  copper  solutions  is  not  increased  by  the  use  of  zinc  electrodes;  the  purifying 
effect  of  the  electrical  current  is  perceptibly  increased  when  it  acts  on  juice  from 
which  a part  of  the  non-sugars  have  been  removed  by  heating  to  75°  C.,  and  then 
filtering;  zinc  combinations  cause  a very  slight  purification  of  juice;  juice  which 
has  been  treated  with  an  electric  current  requires  less  lime  in  the  subsequent  opera- 
tions than  untreated  juice;  the  electrical  treatment  also  gives  a higher  color. 

Temperature  of  the  interior  of  a beet  root. — H.  Briem  reports  an  experiment 
in  Oesterr.-ungar.  Zeitsch.  Zuckerind.  u.  Landw.  (1893,  No.  1,  pp.  15,  16),  in  which  one 
thermometer  was  placed  in  the  air  just  above  the  surface  of  a field  of  sugar  beets, 
another  sunk  about  4 inches  in  the  soil  near  a beet,  and  a third  inserted  into  the 
beet  root  to  a depth  of  about  4 inches.  The  readings  were  taken  three  times  daily. 
For  the  month  of  September  the  average  readings  of  the  three  thermometers  were : 
Air,  16.39°  C. ; soil,  16.12°  C. ; and  interior  of  beet,  16.10°  C. 

Legay’s  milk  “sterilisator.” — An  illustrated  description  of  this  apparatus  is 
given  in  Milch  Ztg.  (1893,  No.  22,  p.  360).  The  apparatus  consists  of  a vessel  of  from 
a pint  to  a quart  capacity,  into  the  neck  of  which  a glass  tube  closed  at  one  end 
is  fastened  air-tight  by  means  of  rubber  rings.  On  the  glass  tube  are  two  marks 
designated  75°  and  80°  C.,  respectively.  The  vessel  is  filled  to  a certain  point  with 
milk,  and  heated  in  a water  or  sand  bath.  The  milk  rises  in  the  tube  to  75°,  and 
soon  to  80°.  when  the  heat  is  discontinued.  The  milk  will  retain  its  temperature  of 
75°  to  80°  for  ten  to  twenty  minutes.  It  is  then  rapidly  cooled  to  10°  or  12°  C.  Milk 
pasteurized  in  this  manner  is  said  to  remain  fresh  for  three  or  four  days. 

An  advantage  of  this  apparatus  is  said  to  be  that  it  allows  no  change  in  water 
content  during  treatment,  as  may  take  place  where  milk  is  heated  in  an  open  vessel. 
Legay  found  that  when  200  grams  of  milk  was  boiled  for  forty  seconds  in  a cylinder 
with  an  opening  about  0.3  inch  square,  the  weight  was  reduced  by  the  evaporation 
of  water  to  144  grams,  and  that  the  specific  gravity  was  raised  from  1.037  at  the 
beginning  to  1.053.  There  is  no  change  of  specific  gravity  in  using  the  Legay  appa- 
ratus. 

National  Agricultural  Society  of  France. — A pamphlet  of  87  pages,  published 
by  this  society,  gives  a brief  mention  of  the  most  important  papers  on  agriculture 
and  related  sciences  contributed  by  the  members,  between  July,  1892,  and  July,  1893. 
An  interesting  parallel  is  drawn  between  the  agricultural  conditions  of  the  present 
dry  year  and  those  which  confronted  the  French  farmers  in  the  drought  of  1785. 

Prizes  for  preserved  dairy  products. — At  the  next  annual  fair  of  the  German 
Agricultural  Society,  which  will  be  held  in  Berlin  in  1894,  prizes  are  to  be  offered 
for  preserved  dairy  products  of  the  following  classes:  (1)  Noncondensed  milk  and 
cream;  (2;  condensed  milk  and  cream;  (3)  milk  powder;  (4)  butter;  (5)  cheese. 
Besides  these,  the  Bremen  Chamber  of  Commerce  will  also  offer  a silver  medal  for 
butter. 
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AUGUST  AND  SEPTEMBER,  1893. 


Report  of  tlie  Secretary  of  Agriculture  for  1892. 

Indian  Corn  in  the  Manufacture  of  Beer. 

Division  of  Chemistry: 

Bulletin  No.  13,  part  vm. — Foods  and  Food  Adulterants— Canned  Vegetables. 
Division  of  Entomology: 

Insect  Life,  vol.  v,  No.  5,  July,  1893. 

Bulletin  No.  31. — Catalogue  of  the  Exhibit  of  Economic  Entomology  at  the 
World’s  Columbian  Exposition. 

Division  of  Statistics: 

Report  No.  107  (new  series),  August,  1893. — Report  of  the  Statistician. 

Report  No.  108  (new  series),  September,  1893. — Report  of  the  Statistician. 

Office  of  Irrigation  Inquiry: 

Bulletin  No.  1. — Abstract  of  the  Laws  of  the  Several  States  and  Territories  on 
Irrigation  and  Water  Rights. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iv,  No.  9,  April,  1893. 

Experiment  Station  Record,  vol.  iv,  No.  10,  May,  1893. 

Experiment  Station  Record,  vol.  iv,  No.  11,  June,  1893. 

Bulletin  No.  16. — Proceedings  of  the  Sixth  Annual  Convention  of  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations,  held  at  New 
Orleans,  Louisiana,  November  15-19,  1892. 

Weather  Bureau: 

Monthly  Weather  Review,  June,  1893. 

Monthly  Weather  Review,  July,  1893. 

Bulletin  No.  10.— The  Climate  of  Chicago. 

Bulletin  A. — Summary  of  International  Meteorological  Observations, 
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AUGUST  AND  SEPTEMBER.  189S 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  48,  July,  1893. — Tlie  Effect  of  Organic  Matter  on  Natural  Phos- 
phates; Commercial  Fertilizers. 

Canebrake  Agricultural  Experiment  Station: 

Bulletin  No.  16,  July,  1893. — Potatoes — Amounts  of  Seed. 

Bulletin  No.  17,  July,  1893. — Grapes  and  some  new  Fruits. 

Colorado  Agricultural  Experiment  Station: 

Bulletin  No.  23,  April,  1893. — Colorado  Weeds. 

Bulletin  No.  24,  July,  1893. — A Few  Common  Insect  Pests. 

Bulletin  No.  25,  October,  1893. — Loco  and  Larkspur. 

Georgia  Experiment  Station: 

Bulletin  No.  21,  August,  1893. — Practical  Dairying;  Dehorning  Cattle;  Feed 
Formulas;  Experiments  with  Oats. 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  45,  August,  1893. — Field  Experiments  with  Wheat;  Forms  of  Nitro- 
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No. 8,  Lectures  on  Investigations  at  Rothamsted  Experimental  Station;  No.  9,  The 
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Washington , D.  C. 
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The  convention  of  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations  at  Chicago,  a brief  account  of  which  is  given 
on  page  272,  while  not  so  numerously  attended  as  some  other  meetings 
of  this  body,  was  characterized  by  great  earnestness  and  harmony  of 
purpose,  if  not  always  of  ideas.  In  spite  of  many  outside  attractions, 
the  business  sessions  were  well  attended  and  a number  of  matters  of 
importance  were  carefully  considered.  There  was  a commendable  dis- 
position to  give  serious  heed  to  reasonable  criticisms  on  the  work  of  the 
stations,  and  the  conduct  of  station  officers.  A notable  indication  of 
the  temper  of  the  convention  may  be  found  in  the  strong  support  afforded 
Director  Thorne  in  his  effort  to  impress  upon  station  workers  their 
obligation  to  give  the  stations  due  credit  for  all  scientific  work  done 
under  their  auspices.  Undoubtedly  there  have  been  cases  in  which 
investigators  at  our  stations  have  forgotten  that  they  are  officers  deriv- 
ing at  least  a share  of  their  support  from  public  funds,  and  that  while 
they  should  be  given  large  liberty  in  their  work,  they  must  after  all 
evince  their  loyalty  to  the  cause  of  agricultural  science  by  a prompt  and 
frank  acknowledgment  of  the  institutions  and  the  system  which  make 
their  work  possible.  There  must  always  be  a certain  difference  between 
the  conduct  of  institutions  endowed  by  private  persons  and  that  of 
those  maintained  by  the  public.  In  the  latter,  the  individual  must 
yield  something  in  order  that  the  organization  may  be  strengthened  in 
public  confidence.  Somewhat  more  of  regularity  and  formality  must 
necessarily  pertain  to  the  intercourse  of  stations  and  station  officers. 
In  a word,  in  carrying  on  this  work  and  in  communicating  the  results 
the  station  worker  should  never  forget  that  he  is  a public  servant. 

The  agricultural  congresses  held  at  Chicago  October  16-21  were  well 
attended.  While  they  had  some  popular  features  of  transient  value, 
many  important  papers  were  presented  by  eminent  American  and  for- 
eign workers  in  agricultural  science.  It  is  hoped  that  means  will  be 
provided  for  the  publication  of  the  proceedings  of  these  congresses. 
Besides  general  sessions,  meetings  were  held  in  the  sections  on  fish 
and  fisheries,  forestry,  veterinary  surgery,  good  roads,  household  econo- 
omies,  agricultural  education  and  experimentation,  farm  life  and  mental 
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culture,  and  ornithology.  These  congresses  were  under  the  general 
management  of  0.  0.  Bonney,  president  of  the  World’s  Congress  Aux- 
iliary, and  S.  W.  Allerton,  general  chairman  of  the  agricultural  con- 
gresses. The  Secretary  of  Agriculture  was  honorary  president,  and 
delivered  an  address  at  one  of  the  general  sessions. 

A very  high  compliment  was  paid  the  experiment  stations  in  assign- 
ing to  station  workers  duties  of  vital  importance  in  the  conduct  of  the 
great  test  of  dairy  cows  at  the  World’s  Columbian  Exposition.  The 
number  of  animals,  the  length  of  the  test,  the  careful  attention  to 
every  detail  in  the  management  of  the  animals,  and  the  accurate 
recording  of  results,  make  this  by  far  the  most  thorough  experiment  of 
its  kind  ever  undertaken.  The  cost  of  the  test,  amounting  to  over 
$120,000,  gives  some  indication  of  the  greatness  of  the  enterprise.  An 
examination  of  the  hundreds  of  pages  of  daily  records  of  data  col- 
lected during  the  trial  reveals  at  once  the  complexity  of  the  problems 
which  the  committee  had  to  solve,  and  their  patience  and  perseverance 
in  carrying  out  their  plan  throughout  a long  season.  That  all  this 
should  have  been  done  without  a suspicion  of  unfairness  or  of  neglect 
is  indeed  a wonderful  testimony  to  the  faithfulness  of  the  men  in  charge. 
When  the  hnal  reports  are  compiled  we  shall  expect  an  array  of  facts 
which  will  not  only  teach  many  important  practical  lessons,  but  which 
will  also  suggest  numerous  questions  deserving  further  examination 
and  experiment. 

The  importance  of  the  study  of  the  physiology  of  plants  is  generally 
acknowledged  by  botanists,  but  various  reasons  have  combined  to  pre- 
vent such  systematic  and  exhaustive  researches  as  are  necessary  to  give 
us  an  adequate  knowledge  of  the  laws  of  vegetable  life.  It  is  surpris- 
ing on  how  slender  a basis  of  experimental  inquiry  many  important 
deductions  regarding  the  methods  of  plant  development  really  rest. 
The  detached  and  fragmentary  character  of  many  investigations  leaves 
us  in  doubt  whether  we  are  justified  in  putting  this  and  that  together 
and  saying  that  it  will  be  thus  and  so  in  general  for  any  class  of  plants. 
One  fact  has  been  brought  out,  it  may  be,  with  a plant  of  a high  order 
and  another  with  a plant  of  a low  order.  But  the  relation  these  facts 
bear  to  each  other,  and  especially  the  modifying  influences  of  the  pecu- 
liarities of  structure  and  development  in  individual  species,  may  never 
have  been  worked  out.  Yet  we  are  apt  to  go  on  making  generalizations 
about  plant  life,  and  accepting  as  authoritative  the  somewhat  dogmatic 
statements  of  manuals  on  vegetable  physiology. 

When  we  inquire,  for  example,  how  the  wheat  plant  lives,  we  are 
perhaps  told  what  is  true  of  the  development  of  the  sunflower.  In 
many  particulars  this  may  be  all  right,  but  after  all  it  is  the  peculiar 
features  of  the  life  of  the  wheat  plant  which  it  may  be  most  important 
for  us  to  know.  Tbe  systematic  investigation  of  the  physiology  of 
particular  species  of  plants  throughout  their  life  history  is  greatly 
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needed.  The  practical,  as  well  as  the  scientific,  importance  of  such 
researches  in  the  case  of  cultivated  plants  is  very  great.  Much  atten- 
tion is  given  to  studies  of  the  chemistry  and  physics  of  the  soil  and  of 
fertilizers:  ‘meteorological  conditions  as  affecting  plant  growth  are 
observed ; various  methods  of  culture  are  tried  ; the  diseases  affecting 
the  plant  are  investigated;  but  as  regards  the  normal  plant  itself  little 
has  been  done  except  to  find  out  its  chemical  composition  at  different 
stages  of  growth  and  to  make  a few  notes  on  the  external  appearance 
of  its  parts. 

It  is  true  that  physiological  inquiries,  whether  on  plants  or  animals, 
are  difficult  to  carry  on.  They  often  require  complicated  and  expensive 
apparatus.  The  investigator  must  not  only  be  thoroughly  acquainted 
with  what  has  been  done  in  this  line,  but  he  must  also  be  fertile  in 
expedients  for  getting  at  the  information  he  is  seeking.  However, 
these  things  which  are  hard  to  find  out  are  the  very  ones  our  institu- 
tions for  experimental  research  should  seek  after.  There  are  some  lines 
in  which  the  stations  are  now  working  which  it  is  useless  to  pursue 
further,  unless  we  can  get  new  facts  with  which  to  reconstruct  methods 
of  inquiry.  The  repetition  of  experiments  after  a certain  time  may 
only  increase  the  mass  of  data  for  which  we  have  no  explanation.  A 
better  way  would  be  to  abandon  the  old  beaten  paths  and  try  a new 
way  which  may  lead  to  important  and  satisfactory  results.  In  the 
department  of  botany  in  the  stations,  physiological  questions  should 
receive  far  more  attention  than  at  present.  This  is  the  line  of  botanical 
work  which  is  most  appropriate  to  our  stations,  because  of  its  intimate 
relations  to  other  experimental  inquiries.  Wherever  opportunity  offers 
laboratories  should  be  equipped  and  trained  workers  employed  for 
investigations  on  the  physiology  of  cultivated  plants.  Eoutine  work 
in  botany  in  the  old  lines  will  amount  to  very  little.  Physiological 
studies  may  produce  very  important  and  far-reaching  results. 


SEVENTH  ANNUAL  CONVENTION  OF  THE  ASSOCIATION  OE 
AMERICAN  AGRICULTURAL  COLLEGES  AND  EXPERIMENT 
STATIONS. 


The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  held  its  seventh  annual  convention  October  17-19,  1893,  at 
Chicago,  Illinois,  in  the  Art  Institute.  Arrangements  had  been  made  to 
hold  this  convention  in  connection  with  the  agricultural  congresses  under 
the  auspices  of  the  Congress  Auxiliary  of  the  World’s  Columbian  Expo- 
sition. In  view  of  the  fact  that  papers  on  many  topics  by  eminent 
American  and  foreign  workers  in  the  cause  of  agricultural  science  and 
education  had  been  prepared  for  the  congresses,  it  was  thought  advisable 
for  the  association  to  hold  several  joint  sessions  with  the  Congress  on 
Agricultural  Education  and  Experiment,  and  to  confine  the  separate 
sessions  very  largely  to  matters  of  business. 

The  meetings  of  the  Association  were  presided  over  by  President 
Henry,  while  at  the  joint  meetings  of  the  Association  and  Congress  Prof. 
Morrow,  chairman  of  the  Congress,  presided. 

One  of  the  most  interesting  features  of  the  convention  was  an  address 
by  Sir  Henry  Gilbert  of  the  Rothamsted  Experimental  Station,  being 
an  introduction  to  six  lectures  on  the  agricultural  investigations  con- 
ducted for  a period  of  fifty  years  at  Rothamsted,  to  be  delivered  by  Sir 
Henry  in  this  country  under  the  provisions  of  the  Lawes  Agricultural 
Trust.  He  described  the  methods  of  experimentation  pursued  at 
Rothamsted,  the  following  excerpt  showing  the  general  plan : 

The  general  scope  and  plan  of  the  field  experiments  has  been  to  grow  some  of  the 
most  important  crops  of  rotation,  each  separately,  year  after  year,  for  many  years 
in  succession  on  the  same  land  without  manure,  with  farm-yard  manure,  and  with 
a great  variety  of  chemical  manures,  the  same  description  of  manure  being  as  a rule 
applied  year  after  year  on  the  same  plat.  Besides  the  experiments  on  the  growth  of 
individual  crops  year  after  year  on  the  same  land,  without  and  with  different  man- 
ures, so  to  speak,  complementary  experiments  on  the  growth  of  crops  in  an  actual 
course  of  rotation,  without  and  with  different  manures,  have  been  made,  as  also 
have  others  on  the  mixed  herbage  of  permanent  grass  land,  both  without  and  with 
various  manures.  And  here  it  is  to  he  observed  that  the  arrangement  of  the 
manures  is  made  entirely  regardless  of  the  comparative  cost  as  between  plat  and 
plat,  the  question  at  issue  being  entirely  one  of  constituents  against  constituents, 
and  not  of  shillings  against  shillings  or  dollars  against  dollars. 

It  is  obvious  that  the  results  of  field  experiments  with  the  individual  crops  of 
rotation,  conducted  as  above  described,  must  of  themselves  throw  much  light  on  the 
characteristics  of  the  particular  crop  under  investigation,  whilst  those  on  the 
growth  of  crops  in  an  actual  course  of  rotation  will  serve  to  confirm  and  control 
those  obtained  with  the  individual  crops,  and  will  in  their  turn  receive  elucidation 
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from  the  results  with  the  individual  crops.  Then  again,  the  results  of  the  experiments 
on  the  application  of  different  manures  to  the  mixed  herbage  of  permanent  grass 
land,  which  includes  members  of  the  botanical  families  that  contribute  some  of  the 
most  important  of  our  rotation  crops,  may,  independently  of  their  special  value  in 
reference  to  the  main  objects  for  which  they  were  undertaken,  be  expected  to  afford 
interesting  collateral  evidence  in  regard  to  the  requirements  of  individual  plants 
thus  grown  in  association,  instead  of  alone  year  after  year,  or  in  rotation,  as  in  the 
other  series  of  experiments.  Obviously,  too,  the  chemical  and,  in  some  cases,  the 
botanical  statistics  of  the  various  crops  so  variously  grown,  and  the  chemical 
statistics  of  the  soils  upon  which  they  have  been  grown,  must  afford  very  important 
data  for  further  study  and  elucidation. 

He  emphasized  the  desirability  of  keeping  entirely  separate  the  work 
of  investigation  and  the  work  of  teaching,  citing  the  fact  that  it  had 
always  been  the  policy  of  Sir  John  Lawes  to  refuse  to  take  pupils  at 
Bothamsted,  and  that  he  had  made  a provision  in  the  endowment  of 
the  station  that  the  funds  should  be  used  for  purposes  of  investigation 
only. 

The  annual  address  of  the  president  of  the  Association  was  delivered 
by  Director  W.  A.  Henry,  of  the  Wisconsin  Experiment  Station.  He 
gave  a brief  account  of  the  organization  of  the  experiment  stations  in  this 
country  and  pointed  out  some  of  the  merits  and  defects  of  their  work. 
As  illustrations  of  the  benefit  of  the  stations  to  agriculture,  he  cited 
their  work  on  fertilizers,  corn,  sugar  cane,  forage  plants,  feeding  stuffs, 
and  dairying.  He  also  urged  the  importance  of  the  educational  work 
which  the  stations  have  been  doing  among  the  farmers. 

One  reason  that  every  earnest,  faithful  working  experiment  station  has  a strong 
bold  on  the  agricultural  people  is  because  its  workers  Lave  met  the  farmers  at  the 
institutes  and  farmers’  club  meetings  for  frequent  conference,  and  have  given 
instruction  through  the  agricultural  papers,  acting  in  no  small  degree  as  teachers 
and  counsellors.  It  is  true,  that  when  a station  worker  is  on  the  institute  platform 
or  addressing  a farmers’  club,  he  is  not  investigating,  and  when  he  is  writing  for 
the  agricultural  press  he  is  not  doing  laboratory  work,  but  the  call  for  help  from 
our  farmers  has  been  so  great,  and  so  marked  their  appreciation,  that  it  has  been 
impossible  to  escape  it.  With  earnestness  on  both  sides  and  a desire  to  give  and 
receive  help,  the  most  cordial  and  close  relations  now  exist  in  a number  of  our  States 
between  the  experiment  stations  and  the  intelligent  farming  people.  To  be  frank 
with  you,  I believe  that  our  station  workers  have  in  many  cases  accomplished  more 
good  for  the  cause  of  advanced  agricplture  through  their  efforts  at  instruction  than 
through  all  they  may  have  discovered. 

Careless  planning  and  lack  of  continuity  were  stated  to  be  among  the 
most  serious  defects  of  experiment  station  work.  “One  reason  for 
the  lack  of  continuity  is  the  numerous  changes  in  the  personnel  of  our 
stations,”  Another  reason  was  said  to  be  the  attempt  to  carry  on  too 
many  lines  of  work. 

In  endeavoring  to  strengthen  our  work  we  must  allow  a large  sum  for  mainte- 
nance and  equipment  after  providing  for  salaries.  In  looking  over  the  reports  of 
some  of  our  stations  I am  surprised  at  the  small  amount  of  funds  left  after  the  sal- 
aries are  paid.  I do  not  see  how  the  workers  m such  stations  can  be  content,  for 
surely  they  can  not  always  have  the  proper  apparatus  to  work  with.  Another  fault 
hs-s  been  fhe  lack  of  cooperation.  We  have  talked  about  ijb  in  our  annual  gather- 
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ings,  but  have  made  little  progress.  I still  feel  that,  though  we  have  accomplished 
little,  we  should  continue  to  look  forward  to  a more  general  and  hearty  cooperation 
among  those  stations  pursuing  kindred  linos  of  investigation. 

He  also  urged  that  there  should  be  a clearer  demarcation  between 
the  duties  of  teacher  and  investigator  in  our  colleges  and  stations.  The 
plan  of  leaving  the  conduct  of  investigations  very  largely  to  assistants 
Avas  condemned. 

If  we  are  to  secure  the  highest  results  from  our  station  work,  our  investigators 
must  be  put  just  as  close  to  their  subject-matter  as  is  possible,  and  they  must  stay 
there  from  first  to  last.  The  investigator  who  is  experimenting  with  steers  or  swine 
must  keep  close  to  his  animals  every  day  of  the  trial,  not  as  a mere  looker-on,  but  as  a 
most  careful  observer  and  recorder  of  every  action  and  every  development.  He  who 
has  growing  plants  under  his  charge  must  stay  close  with  them  from  the  time  the 
seed  is  put  into  the  ground  until  the  harvest  is  over  and  the  analyses  completed. 
The  teacher  who  spends  his  time  in  the  class  room  or  at  his  desk  and  turns  over  the 
care  of  his  animals  or  liis  growing  crops  to  subordinates  is  sure  to  lose  that  living 
connection  which  must  hold  between  the  worker  and  the  objects  investigated  if  there 
is  to  be  any  real  scientific  advancement.  You  might  equally  well  have  come  to 
this  great  Columbian  Exposition  by  proxy.  You  could  have  readily  secured  a young 
man  for  a dollar  or  two  a day  and  expenses  who  would  have  come  here  and  tramped 
through  these  buildings  faithfully  week  after  week  and  sent  to  you  a carefully 
Written  record  of  his  observations.  But  you  would  not  have  seen  the  Fair,  nor  can 
any  man  who  wishes  to  get  down  to  the  marrow  of  an  experiment  do  so  by  any  other 
means  than  by  giving  himself  up  to  that  experiment,  soul  and  body,  from  start  to 
finish.  But  it  will  be  said  in  extenuation  of  the  system  that  our  teachers  are  brainy 
men  and  have  lots  of  work  in  them.  So  they  have,  but  they  are  generally  worked 
down  pretty  well  in  the  class  room.  There  was  once  a blacksmith  in  this  country 
who,  while  pounding  iron,  by  great  industry  and  persistency,  became  master  of 
fifty  languages.  He  was  called  the  learned  blacksmith.  There  has  been  but  one 
learned  blacksmith  in  America,  while  each  day  at  evening  thousands  of  blacksmiths 
who  have  pounded  iron  all  day  go  home  to  their  families  with  tired  muscles,  in  no  fit 
condition  for  a tussle  with  roots  and  conjugations.  Here  and  there  may  be  a 
professor  who  can  pound  iron  in  the  class  room  all  day  and  write  learned  books  or 
conduct  deep  investigations  during  his  spare  hours,  but  they  are  about  as  rare  as 
learned  blacksmiths.  * * * But  I would  use  our  investigators  for  teachers, 

bringing  the  students  to  them  for  final  polish,  for  rounding  out  the  subjects  under 
, consideration,  after  each  has  had  thorough  drill  under  the  best  assistants  the  means 
would  provide.  'The  investigators  being  the  strongest  men  in  the  institution,  were 
we  to  bring  a class  to  them  one  hour  a day  for  one  term  in  the  year,  they  would 
impart  instruction  of  the  highest  possible  grade.  And  the  student  brought  in  con- 
tact with  such  men  in  the  closing  days  of  his  college  life  will  receive  an  impulse 
and  gain  a grasp  of  agriculture  in  its  scientific  phases  that  is  impossible  to  impart 
to  him  in  any  other  way.  Drilling  a student  day  after  day  in  the  elements  he  must 
master  in  order  to  attain  the  higher  lines  of  the  study  requires  one  kind  of  teacher; 
to  inspire  him  to  a broad  comprehension  and  a worthy  grasp  of  the  subject  calls  for 
another  kind  of  teacher,  and  that  teacher  above  all  others  is  he  who  comes  to  the 
class  room  fresh  from  his  field  of  investigation,  with  mind  loaded  down  with  the 
information  he  has  been  acquiring,  and  full  of  enthusiasm  for  his  chosen  subject. 
Under  this  system  we  can  secure  the  highest  sort  of  investigation  in  our  stations, 
while  the  young  men  as  they  leave  the  college  will  carry  an  inspiration  and  an  ideal 
with  them  that  can  be  gained  in  no  other  Way. 

Director  Thorne,  of  the  Ohio  Station,  read  a paper  in  which  lie  urged 
the  importance  of  the  attendance  of  station  workers  at  the  annual  con 
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ventions  of  the  Association.  In  liis  opinion,  the  methods  and  results 
of  current  scientific  work  at  the  Stations  should  be  set  forth  in  papers 
Avhich  should  form  a part  of  the  proceedings  of  the  Association.  He 
deemed  it  very  important  that  due  credit  should  be  given  the  stations 
for  all  the  scientific  work  done  under  their  auspices,  and  to  test  the 
sense  of  the  Association  he  offered  the  folio  wing  resolution,  which,  after 
full  discussion,  was  unanimously  adopted  : 

Resolved,  That  it  is  the  sense  of  this  convention  that  all  scientific  workers,  who 
are  supported  wholly  or  chiefly  from  funds  appropriated  hy  the  National  Congress 
for  the  encouragement  of  scientific  instruction  and  investigation  in  agriculture,  under 
the  acts  known  as  the  Morrill  and  Hatch  acts,  should  look  upon  it  as  a duty  to  so 
use  the  results  of  their  investigations  that  due  credit  may  unmistakably  accrue  to 
the  American  agricultural  experiment  stations,  separately  or  collectively. 

In  the  report  of  the  section  on  college  work  President  Dabney,  of  the 
University  of  Tennessee,  presented  a paper  on  military  instruction  in 
agricultural  colleges,  in  which  was  strongly  urged  the  necessity  of 
additional  appropriation  by  Congress  to  enable  the  War  Department 
to  provide  camp  equipage,  band  instruments,  flags,  uniforms  for  cadets, 
and  other  necessary  material  in  order  to  successfully  carry  out  the 
requirements  of  the  acts  of  Congress  which  make  military  instruction 
compulsory.  The  recent  report  of  the  Inspector-General  of  the  Army 
to  the  Secretary  of  War  contains  recommendations  to  be  submitted  to 
Congress  which  would  authorize  the  WTar  Department  to  sell  to  agri- 
cultural colleges  such  necessary  equipment. 

The  committee  on  numbering  publications,  through  its  chairman, 
President  Harris,  of  the  Maine  State  College,  submitted  a report  con- 
taining the  following  recommendations,  which  were  adopted: 

The  convention  of  the  Association  of  American  Agricultural  Colleges  and  Exper- 
iment Stations  held  at  New  Orleans,  November,  1892,  after  a discussion  of  the  incon- 
veniences arising  from  the  different  methods  of  naming  and  designating  bulletins  in 
use  by  the  experiment  stations,  appointed  the  undersigned  as  a committee  to  devise 
some  uniform  plan  to  be  recommended  to  the  stations.  After  due  deliberation  aud 
consultation,  we  have  the  honor  to  present  the  following  recommendations : 

The  publications  of  the  experiment  stations  should  consist  of  annual  reports,  bulle- 
tins, and  circulars. 

Annual  reports  should  be  numbered  in  regular  order  and  be  designated  by  the 
year  which  they  cover,  as  “First  Annual  Report,  1888/’  “Second  Annual  Report, 
1889.”  The  annual  reports  should  be  printed  as  separate  publications,  and  should 
not  be  called  bulletins  or  numbered  as  such. 

All  bulletins,  with  the  possible  exception  of  meteorological  bulletins,  should  be 
included  in  one  series  and  bear  the  natural  numbers  in  regular  order,  preferably 
without  volume  or  year  numbers,  but  in  connection  with  these  if  necessary.  They 
should  always  bear  the  date  of  publication  on  the  title-page.  This  recommendation 
involves  the  abandonment  of  the  use  of  letters  or  other  peculiar  means  to  designate 
“special”  bulletins  or  those  which  are  not  to  be  distributed  to  the  whole  mailing- 
list.  In  case  bulletins  are  issued  for  limited  circulation,  a note  should  be  included 
in  the  next  bulletin  for  general  distribution,  stating  the  character  of  the  omitted 
bulletin,  and  explaining  why  it  was  not  sent  to  the  whole  mailing  list.  The  words 
“ new  series,”  “second  series,”  etc.,  should  be  omitted  from  the  title-page  of  bulle- 
tins. They  are  not  necessary  since  the  number  of  a bulletin  with  the  date  of  issue  will 
always  be  sufficient  for  identification. 
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Reports  of  meteorological  data,  issued  very  frequently,  may  constitute  a separate 
series  of  bulletins  if  desired,  but  the  existence  of  this  series  should  be  explained  in 
other  bulletins  by  a note. 

It  will  add  to  tli 1 convenience  of  those  who  use  the  reports  and  bulletins  if  the 
stations  will  use  page  headings,  printing  on  the  left  pages  the  name  of  the  station 
(“  Illinois  Experiment  Station  ”),  or  the  designation  and  year  of  the  publication 
(“  Second  Annual  Report,  1890;  Bulletin  27,  1891”),  or  both  (“Connecticut  Experi- 
ment Station,  Second  Annual  Report,  1890”);  and  on  the  right  pages  the  subject 
treated  (“  Spraying  of  Fruit  Trees,”  “ Fermentation  of  Tobacco  ”). 

Circulars  should  be  used  for  inquiries  or  the  publication  of  matter  not  requiring 
permanent  record,  and  should  never  be  made  the  sole  repositories  of  matter  of 
scientific  or  permanent  value. 

Newspaper  bulletins  should  never  be  made  the  sole  repositories  of  any  information 
of  permanent  value. 

The  committee  would  call  especial  attention  to  remarks  by  Prof.  S.  W.  Johnson  on 
the  preparation  of  bulletins  and  reports,  which  will  appear  in  the  proceedings  of  the 
New  Orleans  convention,  and  to  the  following  resolution  adopted  at  the  Knoxville 
convention: 

“(a)  The  bulletins  to  be  uniform  in  size,  5f  by  9 inches,  and  not  to  deviate  from 
this  measurement  more  than  one  quarter  of  an  inch  when  trimmed.  (&)  The  title- 
page  to  bear  conspicuously  the  number  of  the  bulletin,  its  date,  the  name,  and  post- 
office  address  of  the  station,  the  subject  presented,  and  very  little  besides,  (c)  The 
reverse  of  the  title-page  (or  page  2)  to  carry  upon  it  all  other  information  desired  to 
be  conveyed  by  the  bulletin,  except  its  principal  subject-matter.  ( d ) The  annual 
report  to  be  of  the  same  size  as  the  bulletins  if  practicable.” 

Respectfully  submitted. 

A.  W.  Harris. 

W.  A.  Henry. 

A.  A.  Johnson. 

S.  W.  Johnson. 

R.  J.  Redding. 

Henry  E.  Alvord, 

Chairman  Executive  Committee. 

The  report  of  the  executive  committee  was  presented  by  its  chairman, 
H.  E,  Alvord,  in  which  the  attention  of  members  was  called  to  the  advan- 
tage of  sending  as  delegates  to  conventions  members  of  the  governing 
boards,  in  order  that  they  may  become  actively  interested  in  the  work. 

An  offer  was  submitted  from  Powers,  the  sculptor,  to  prepare  a mar- 
ble bust  of  Hon.  J.  S.  Morrill  from  a cast  taken  about  the  time  of  the 
passage  of  the  act  of  1862,  and  to  make  plaster  casts  for  the  agricul- 
tural colleges  at  a cost  of  $25  each,  the  marble  bust  to  be  placed  at 
some  place  in  Washington,  to  be  subsequently  designated. 

H.  P,  Armsby,  chairman  of  the  committee  on  the  cooperative  experi- 
ment station  exhibit,  offered  a short  report,  with  the  permission  of  the 
Association  to  submit  to  the  new  executive  committee  a full  and  com- 
plete report  for  publication  in  the  proceedings  of  the  convention.  A 
similar  report  on  the  college  exhibit  will  be  made  by  H,  E.  Alvord. 

Mr,  J.  W.  Holcombe,  of  the  Department  of  the  Interior,  called  atten- 
tion to  the  fact  that  the  provision  of  the  act  of  Congress  of  1890, 
that  a report  from  the  president  and  treasurer  of  a college  be  sub- 
mitted to  the  Commissioner  of  Education  by  September  1 was  rnand.a- 
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tory,  and.  that  while  heretofore  the  Commissioner  had  recommended  the 
payment  of  instalments  on  receipt  of  the  treasurer’s  report,  it  was  very 
desirable  that  the  report  of  the  president  should  be  received  by  the 
Department  not  later  than  September  1. 

Desolations  were  adopted  expressing  the  high  appreciation  in  which 
the  Association  held  the  exhibits  of  the  French  agricultural  colleges 
and  experiment  stations  and  of  the  Dothamsted  Experimental  Station. 

A vote  of  thanks  was  given  to  Hon.  W.  I.  Buchanan,  chief  of  the 
Department  of  Agriculture  of  the  World’s  Columbian  Exposition,  for 
his  generous  treatment  of  representatives  of  the  Association  in  the 
assignment  of  space  for  the  college  and  station  exhibit,  and  for  many 
other  courtesies  extended  by  him  during  the  Exposition. 

Papers  were  presented  in  the  section  on  mechanic  arts  by  Prof.  C. 
W.  Hall,  of  Minnesota,  on  Some  relations  of  mechanic  arts  to  agri- 
culture, and  by  Prof.  G.  W.  Bissell,  of  Iowa,  on  Shop  work  at  the  Iowa 
Agricultural  College. 

The  following  officers  were  elected  for  the  ensuing  year:  President, 
S.  D.  Lee,  of  Mississippi ; vice-presidents,  G.  E.  Morrow,  of  Illinois 5 
J.  S.  Newman,  of  South  Carolina;  H.  Hadley,  of  New  Mexico;  J.  H. 
Canfield,  of  Nebraska;  and  William  Frear,  of  Pennsylvania;,  secretary 
and  treasurer,  M.  A.  Scovell,  of  Kentucky;  exe  cutive  committee,  H.  E. 
Alvord,  of  the  U.  S.  Department  of  Agriculture;  PI.  H.  Goodell,  of 
Massachusetts;  H.  C.  White,  of  Georgia;  and  A.  W.  Harris,  of  Maine; 
bibliographer,  S.  W.  Johnson,  of  Connecticut. 

Section  on  college  worlc. — Chairman,  G.  T.  Fairchild,  of  Kansas; 
vice-chairman,  A.  W.  Harris,  of  Maine;  secretary,  H.  E.  Stockbridge, 
of  North  Dakota. 

Section  on  agriculture  and  chemistry. — Chairman,  W.  A.  Henry,  of 
Wisconsin;  vice-chairman,  W.  P.  Brooks,  of  Massachusetts;  secretary, 
E.  B.  Voorliees,  of  New  Jersey. 

Section  on  horticulture  and  hotany. — Chairman,  E.  S.  Goff,  of  Wis- 
consin; vice-chairman,  L.  E.  Taft,  of  Michigan;  secretary,  L.  H.  Pam- 
mel,  of  Iowa. 

Section  on  mechanic  arts. — Chairman,  J.  H.  Washburn,  of  Ehode 
Island;  secretary,  F.  P.  Anderson,  of  Kentucky. 

Section  on  entomology. — Chairman,  H.  Osborn,  of  Iowa;  secretary, 
C.  M.  Weed,  of  New  Hampshire. 
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CHEMISTRY. 

E.  W.  Allen,  Editor. 

The  effect  of  washing  the  magnesium-ammonium  phosphate  . 
precipitate  upon  the  per  cent  of  phosporic  acid,  B.  W.  Kilgore 

(Worth  Carolina  Sta.  Bui.  No.  9 Id,  July  6 , 1893 , pp.  8 , 9). — The  results 
obtained  in  experiments  in  which  the  xirecipitates  from  acid  x>hosphate 
and  mixed  fertilizers  containing  about  If  and  10  joer  cent,  respectively, 
of  phosphoric  acid  were  washed  different  numbers  of  times,  show  dis- 
creyJancies  of  0.29  to  0.98  jier  cent  between  the  phosphoric  acid 
obtained  with  the  highest  and  lowest  number  of  washings. 

These  results  “do  not  show  the  full  magnitude  of  the  differences  that 
may  and  do,  we  think,  occur  from  inconrjffete  washing  when  the  P205 
reaches  20  per  cent  or  more.  We  have,  in  fact,  had  differences  greater 
than  the  ones  here  presented  to  occur,  and  on  phosphates  no  higher  in 
phosphoric  acid  than  the  ones  on  which  these  results  were  obtained. 
Differences  of  0.20  per  cent  to  0.50  per  cent  may  easily  occur  in  some 
preciyutates  between  10  or  12  and  15  or  18  washings.” 

Hydrogen  generator,  hydrogen  bath,  and  insoluble  phosphoric 
acid  bath,  B.  W.  Kilgore  (North  Carolina  Sta.  Bui.  No.  9 Id,  July  6, 
1893,  pp.  10-13,  Jigs.  2). — The  apparatus  used  in  the  station  laboratory 
for  generating  and  purifying  hydrogen  gas,  for  drying  either  in  an 
atmosphere  or  current  of  hydrogen,  and  for  the  digestion  of  fertilizing 
materials  in  ammonium-citrate  solution  are  illustrated  and  described. 

The  hydrogen  generator  consists  of  a large  bottle  containing  hydro- 
chloric acid  of  1.11  specific  gravity,  raised  5J  feet  above  a Kipp  bottle 
filled  above  the  contraction  with  either  lump  or  granulated  zinc.  A 
f-incli  siphon  tube  connects  the  two  bottles,  reaching  to  the  bottom  of 
each.  The  flow  of  acid  is  started  by  blowing  into  the  mpper  bottle.  The- 
gas  is  purified  by  passing  through  bottles  containing  sodium  hydrate, 
sulphuric  acid,  and  anhydrous  copyier  sulphate.  When  the  operation  is 
ended  the  outlet  tube  of  the  generator  is  closed  and  the  yiressure  of  the 
gas  forces  the  acid  back  into  the  reservoir.  The  sy>ent  acid  can  be 
drawn  off  from  either  the  upper  or  lower  bottle. 

Tlie  water  bath  for  drying  in  hydrogen  is  circular,  double  walled,  12  inches  deep 
and  12. inches  in  diameter,  with  false  bottom,  inlet  tube  for  hydrogen,  which  extends 
about  3 inches  in  the  interior  of  the  bath,  exit  tube  in  top,  which  extends  nearly  to 
fye  bottom  of  the  bath,  an  opening  for  tbermojnet&r,  and  a condenser  tube. 
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The  hath  is  made  air-tight  by  a projection  on  the  top  dipping  into  a groove  filled 
with  mercury  or  paraffin,  made  by  soldering  a piece  of  copper  around  the  inside  of 
the  bath  at  the  top.  When  mercury  is  used  the  groove  must  be  coated  with  plaster 
of  Paris,  as  also  the  projection  where  it  is  soldered  on  to  the  top. 

The  top  is  weighted,  and  the  hydrogen  passing  in  through  the  inlet  tube  fills  the 
bath,  beginning  at  the  top  and  driving  the  air  before  it,  after  which  there  is  a steady 
flow  of  hydrogen  through  the  bath.  The  bath  was  intended  to  dry  in  an  atmosphere 
of  hydrogen,  but  it  is  large  enough  to  put  small  pieces  of  apparatus  on  the  false  bot- 
tom and  connect  them  with  the  inlet  tube,  and  thus  dry  in  a current  of  hydrogen  as 
well. 

The  interior  of  a bath  of  this  size,  and  even  much  smaller,  can  not  be  raised  to  the 
temperature  of  100°  C.  by  boiling  water.  We  use  a mixture  of  glycerol  and  water 
of  such  specific  gravity  as  to  give  100°  C.  The  proportions  of  glycerol  and  water 
will  depend  on  the  size  of  the  bath,  and  will  have  to  be  determined  by  experiment 
in  each  case. 

The  insoluble  phosphoric  acid  bath  is  of  galvanized  iron,  and  sufficiently  large  to 
carry  twelve  flasks,  which  are  held  in  an  upright  position  by  means  of  spring  clamps 
at  the  top,  and  by  fitting  into  the  spaces  of  removed  sections  of  the  same  size  as  the 
flasks  of  a skeleton  disk  near  the  bottom  of  the  bath. 

The  framework  holding  the  flasks  is  fastened  to  the  shaft  of  an  ordinary  fly  fan, 
by  which  the  framework  and  flasks  are  revolved,  thus  agitating  the  water  and 
keeping  it  at  the  same  temperature  in  all  parts  of  the  bath,  and  making  it  easy  to 
maintain  a constant  temperature  in  the  bath  as  a whole.  * * * This  bath  has 

been  in  use  in  this  laboratory  with  good  results  for  five  years. 

BOTANY. 

Walter  H.  Evans,  Editor. 

Ohio  Erysipheee,  A.  D.  Selby  ( Ohio  S 'ta.  Bui.  vol.  I,  Wo.  3,  tech,  ser ., 
Apr.,  1893 , pp.  213-224 , fig.  1). — A partial  bibliography  and  the  life 
history  of  the  Mrysiphece  are  given,  together  with  a key  to  the  genera 
and  a list  of  species  known  to  be  found  within  the  State.  The  host  plant 
is  given,  place  and  date  of  collection,  and  collector’s  name.  Twenty- 
four  species  are  enumerated,  one  of  which,  JJnicinula  Columbiana , is 
described  as  new. 

Additions  to  the  list  of  Ohio  Uredineae,  F.  Detmers  (Ohio  Sta . 
Bui.  vol.  I , Wo.  3 , tech,  ser.,  Apr.,  1893 , pp.  171-180). — Additions  are 
made  to  the  preliminary  list  of  Ohio  Uredmece  as  published  in  Bnlletin 
No.  44  of  the  Ohio  Station  (E.  S.  R.,  vol.  iv,  p.  414),  as  follows:  Two 
species  of  Uromyces , 2 of  Melampsora , 7 of  Puccinia,  4 of  Gymnosporan- 
gium , 1 of  Phragmidium , 1 of  Goleosporium , 1 of  Ravenelia,  5 of  JEcidium, 
and  2 of  Uredo.  Various  species  are  reported  upon  other  hosts  than 
those  previously  given,  additional  localities  are  mentioned  for  the 
occurrence  of  some  species,  and  a list  of  changes  made  in  the  nomen- 
clature of  the  previous  list.  The  arrangement  is  after  that  of  Saccardo. 

Analytical  synopsis  of  the  groups  of  fungi,  W.  A.  Kellerman 
and  A.  D.  Selby  ( Ohio  Sta.  Bui.  vol.  I,  Wo.  3,  tech,  ser.,  Apr.,  1893,  pp. 
206-213). — The  authors  present  an  artificial  key  to  the  groups  of  fungi 
for  the  special  benefit  of  beginners  and  amateurs.  There  is  also  a 
synopsis  of  groups,  essentially  a translation  of  Saccardo’s  Conspectus, 
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Distribution  of  and  stations  for  rare  and  interesting  Ohio  plants, 

W.  0.  Werner  ( Ohio  Sta.  Bui.  vol.  I , No.  3 , tech,  ser .,  Apr.,  1893 , pp. 
232-235). — Notes  on  17  species  of  rare  and  interesting  plants. 

New  plants  for  the  flora  of  Ohio,  W.  C.  Werner  ( Ohio  Sta.  Bui. 
vol.  I , No.  3 , tech,  ser.,  Apr.,  1893,  pp.  235-240). — Keport  on  19  species 
not  hitherto  accredited  to  the  flora  of  the  State. 

Notes  on  rare  Ohio  plants,  A.  D.  Selby  (Ohio  Sta.  Bui.  vol.  I, 
No.  3,  tech,  ser.,  Apr.,  1893 , p.  241). — Notes  on  3 species  of  rare  plants. 

Notes  on  new  or  rare  plants  of  Ohio,  W.  A.  Kellerman  ( Ohio 
Sta.  Bui.  vol.  I,  No.  3,  tech,  ser.,  Apr.,  1893,  p.  241). — Notes  on  the 
occurrence  within  the  State  of  three  rare  plants. 

Corrections  and  additions  to  Craig’s  catalogue  of  Phanerogams 
of  Ohio  University  grounds,  W.  A.  Kellerman  and  W.  C.  Werner 
( Ohio  Sta.  Bui.  vol.  I,  No.  3,  tech,  ser.,  Apr.,  1893,  pp.  224-232). — Cor- 
rections and  additions  are  offered  to  Craig’s  catalogue,  published  as 
Bulletin  vol.  i,  No.  2,  technical  series,  of  the  station  (E.  S.  B.,  vol.  ii, 
p.  253).  Wrong  and  doubtful  determinations  to  the  number  of  38  were 
given;  8 were  cultivated  species.  About  70  additional  species  are  men- 
tioned by  the  authors  as  occurring  within  the  range  of  the  catalogue. 

Bibliography  of  Ohio  botany,  W.  A.  Kellerman  ( Ohio  Sta.  Bui. 
vol.  I,  No.  3,  tech,  ser.,  Apr.,  1893,  pp.  180-201). — A chronological  list 
of  botanical  papers  referring  to  Ohio  plants,  from  1815  to  the  present 
time.  Physiological  and  morphological,  as  Avell  as  many  amateur 
papers,  were  excluded  from  the  list*.  About  one  hundred  and  twenty- 
live  papers  are  listed,  some  of  which  are  briefly  abstracted. 

METEOROLOGY. 


W.  H.  Beal,  Editor. 

Report  of  the  meteorological  division  of  the  Massachusetts 
Hatch  Station,  C.  D.  Warner  ( Massachusetts  Hatch  Sta.  Report  for 
1892,  pp.  158-164,  charts  6“). — This  report  includes  an  account  of  addi- 
tions to  the  equipment  of  the  meteorological  observatory;  a review  of 
observations  on  atmospheric  pressure,  temperature,  and  precipitation 
at  Amherst  for  fifty-seven  years  (1836-’92);  verifications  of  weather 
forecasts;  and  a brief  discussion  of  the  relation  of  climate  to  health. 

The  additions  to  equipment  during  the  year  include  u a line  standard 
signal-service  barometer  for  verifying  the  readings  of  the  barograph, 
and  Greeley’s  ( self- starting,  self-stopping,  ink- writing  telegraph  reg- 
ister.’” The  latter  is  to  be  used  in  recording  weather  forecasts  tele- 
graphed to  the  college. 

The  principal  features  of  the  climate  of  Amherst,  as  shown  by  a 
review  of  meteorological  observations  for  fifty-seven  years,  are  given 
in  the  following  summary: 
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Summary  of  meteorological  observations  at  Amherst,  Massachusetts,  during  fifty-seven 

years. 


Mean  barometric  pressure,  in  inches,  1837-’92 29;  741 

Mean  temperature,  June,  July,  and  August,  1836-?62  68.  26°  F * 

Mean  temperature,  June,  July,  and  August,  1862-’92 68. 10°  F ; 

Mean  temperature,  December,  J anuary,  and  February,  1836-’62  ------  24. 53°  F. 

Mean  temperature,  December,  January,  and  February.  1862-92 28. 25°  F. 

Mean  temperature,  1st  period  of  nineteen  years,  1835-54  47. 29°  F. 

Mean  temperature,  2d  period  of  nineteen  years,  1854-’73 46. 48°  F. 

Mean  temperature,  3d  period  of  nineteen  years,  1873-’92  47. 23°  F. 

Mean  yearly  temperature,  1836-’92 47.  00°  F. 

Greatest  annual  rainfall,  1888 58. 04  inches. 

Least  annual  rainfall,  1837 30.  70  inches. 

Mean  annual  rainfall,  1836-92  44. 05  inches. 

Amount  of  snow,  1840-?57,  923.7  inches;  yearly  average. 54.  33  inches. 

Amount  of  snow,  1857-’74,  915.5  inches;  yearly  average 55. 90  inches. 

Amount  of  snow,  1874-’92,  889.9,  inches;  yearly  average 49.  44  inches. 

Amount  of  snow,  1840-92 230. 42  feet. 

Average  per  year 53. 17  inches* 

Greatest  depth  recorded,  1875  87. 5 inches. 

Least  depth  recorded,  1877 0. 17  inches. 

Mean  cloudiness  observed,  1845-?92 50. 83  per  ct. 


A comparison  of  the  daily  forecasts  from  Washington,  District  of 
Columbia,  and  from  Boston,  Massachusetts,  with  the  actual  state  of  the 
weather  at  Amherst  for  each  day  during  1892,  showed  the  following 
percentages  of  correctness:  Boston  forecasts,  90.6*  Washington  fore- 
casts, 89.2. 

From  a partial  review  of  the  statistics  bearing  upon  the  relation  of 
climate  to  health  the  following  conclusions  are  drawn : 

The  curve  of  mortality  has  an  inverse  relation  to  temperature.  In  some  climates, 
however,  the  curve  of  mortality  and  temperature  are  directly  related,  rising  and 
falling  together. 

Fevers  seem  to  be  related  to  high  temperature,  and  generally  follow  it. 

The  absolute  humidity  curve  almost  always  follows  that  of  cholera  infantum  and 
cholera  morbus. 

Pneumonia  and  diphtheria,  smallpox,  scarlet  fever,  and  consumption  invariably 
increase  as  the  temperature  falls. 

“ La  Grippe”  is  thought  to  be  the  direct  result  of  natural  atmospheric  conditions 
chiefly  a high  followed  by  a sudden  change  to  low  temperature. 

From  careful  observation  it  seems  that  there  is  a close,  connection  between  ozone 
at  low  temperature  and  deaths  from  pneumonia.  The  ozone  and  cholera  curves  are 
inverse  to  each  other,  as  are  also  the  ozone  and  intermittent- fever  curves. 

Report  of  the  North  Carolina  State  Weather  Service  for  1892, 

IT.  B.  Battle,  C.  F.  Von  Herrmann,  and  B.  Nunn  {North  Carolina 
Sta.  Report  of  Meteorological  Division  for  1892 , pp.  60 , charts  3). — The 
chief  meteorological  features  of  the  year  are  shown  in  notes  and  tables 
compiled  from  the  reports  of  62  observers  in  North  Carolina  and  the 
adjacent  territory  of  Virginia,  Tennessee,  and  South  Carolina.  The 
tables  show  (1)  ihe  annual  summary  for  the  year  by  months;  (2) 
annual  summaries  of  stations  having  complete  or  nearly  complete 
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records  during  the  year;  (3)  the  highest,  lowest,  and  mean  barometer 
for  each  month  of  the  year;  (4)  the  maximum,  minimum,  and  mean 
temperature  for  each  month  of  the  year;  (5)  the  monthly  precipitation 
and  number  of  rainy  days;  (6)  prevailing  wind  directions,  and  (7)  com- 
parisons of  meteorological  conditions  for  the  past  twelve  years,  1881 
to  1892,  inclusive. 

Miscellaneous  data  relating  to  snows,  frosts,  local  storms,  etc.,  which 
could  not  be  placed  in  tabular  form,  are  also  given,  together  with  lists 
of  observers  and  stations  in  operation  at  the  end  of  1892,  ot  weekly  crop 
correspondents,  and  of  stations  receiving  weather  forecasts  by  telegraph 
or  mail. 

Meteorological  summaries  for  North  Carolina  for  May,  June, 
July,  and  August,  1893,  H.  B.  Battle,  0.  F.  Yon  Herrmann,  and 
R.  Nunn  (Worth  Carolina  Sta.  Buis.  Wos.  91c , June  20 , 1893 , pp.  21, 
charts  5;  91e,  July  25,  1893,  pp.  17,  charts  2;  92a,  Aug.  24,  1893 , pp.  17, 
charts  2',  and  921),  Sept.  20,  1893,  pp.  19,  charts  2). — The  usual  sum- 
maries of  observations  by  the  State  Weather  Service,  cooperating  with 
the  United  States  Weather  Bureau,  with  a special  article  (Bui.  No. 
91c),  on  the  Oxford  tornado  of  May  3,  1893. 

WATER— SOILS. 

W.  IT,  Beal,  Editor. 

Geology  of  north  Louisiana,  O.  Lercit  (Louisiana  Stas.  Special 
Report,  part  II,  pp.  107,  figs.  28). 

Synopsis. — This  is  the  second  report  of  progress  in  the  geological  and  agricultural 
survey  of  the  State,  and  includes  extended  accounts  of  observations  on  topogra- 
phy, geology,  mineralogy,  and  soils  of  the  region  extending  from  the  Vicksburg^ 
Shreveport  and  Pacific  Railroad  on  the  north  to  a line  passing  east  and  west 
through  Alexandria  on  the  south,  and  from  the  Ouachita  River  on  the  east  to 
Texas  on  the  west,  with  minor  notes  on  water  supply,  climatology,  and  flora. 

Since  the  publication  of  part  I of  this  report  (E.  S.  R.,  vol.  iv,  p. 
244)  “the  survey  has  been  continued  southward  to  a line  drawn 
through  the  town  of  Alexandria  in  an  easterly  and  westerly  course, 
bounded  by  the  Ouachita  River  in  the  east  and  the  Texas  State  line  in 
the  west.”  For  convenience  the  plan  of  the  former  report  has  been 
retained  and  an  outline,  with  numerous  illustrations,  of  the  more 
prominent  features  of  topography,  drainage,  and  geology  is  given  for 
this  region,  which  is  geologically  and  physiographically  a continuation 
of  that  treated  in  part  i. 

The  water  supply  of  this  district  is  discussed  in  some  detail  and 
analyses  of  2 samples  are  given.  “ Where  the  red  sandy  clays  form 
the  surface  formation,  the  subterranean  waters  are  abundant  and  gen- 
erally of  excellent  quality.”  In  many  cases,  however,  the  wells  are 
very  shallow  and  the  water  is  unfit  for  drinking  purposes  on  account 
of  the  disease  germs  which  it  harboi^,  while  the  waters  from  some  of 
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the  deep  wells  are  unliealtliful  on  account  of  the  large  amounts  of 
mineral  matter,  lime  and  magnesia  Salts,  which  they  contain.  Mineral 
waters  whose  medicinal  qualities  are  highly  prized  are  found  in  many 
localities. 

The  conditions  for  obtaining  artesian  water  are  exceedingly  favorable 
and  many  wells  have  been  successfully  bored,  flowing  waters  being 
found  at  comparatively  shallow  levels. 

Beds  of  low-grade  greensand  and  calcareous  marls  have  been  located* 
Analyses  of  10  samples  are  given. 

Gypsum  u is  found  disseminated  in  small  crystals,  generally  associ- 
ated with  the  greensands.  It  is  found  in  larger  crystals  and  sometimes 
even  in  thin  seams  in  the  Jackson  and  Vicksburg  beds,  and  also  in 
large  beds  at  Reyborn’s  Salt  Works,  and  other  cretaceous  outcrops.’7 

Other  minerals  which  have  been  located  and  whose  economic  impor- 
tance is  discussed  are  limestone,  building  stones,  gravels,  iron  ores,  clays, 
kaolin,  salt,  and  lignite.  Analyses  of  4 samples  of  lignite  are  tabu- 
lated. 

A tabular  statement  of  normal  meteorological  data  for  north  Louisi- 
ana for  each  month  of  the  year  is  given,  together  with  a history  of 
destructive  overflows  in  the  Red  River  Valley. 

Soils  of  north  Louisiana  (pp.  135-150). — Soils  of  tlxered  sandy  clay  region. — These 
soils,  occupying  the  hills  of  north  Louisiana,  may  he  classified  into  (1)  black  sandy, 
(2)  gray  sandy,  (3)  yellowish  red  sandy,  and  (4)  deep  red  sandy  loam. 

These  varieties  graduate  the  one  into  the  other  almost  imperceptibly.  Yet  in  the 
central  portion,  from  north  to  south,  and  in  the  Dolet  hills,  the  red  sandy  loam  pre- 
dominates. * * * 

The  black  sandy  soils  of  this  division,  occurring  particularly  in  the  eastern  and  west- 
ern portions  of  this  district,  owe  their  peculiarity  of  color  to  the  presence  of  humus. 
They  are  derived  mainly  from  the  “drift,”  are  underlaid  by  the  red  sandy  clays, 
and  vary  in  thickness  from  a few  inches  to  many  feet.  They  consist  mainly  of  rounded 
quartz  grains  with  small  proportions  of  humus  and  mineral  matters.  They  are  poor, 
droughty,  and  easily  washed  away  by  heavy  rains  under  improvident  culture.  * 

The  gray  sandy  soils  possess  in  an  intensified  form  the  properties  described  under 
the  black  sandy  soils,  but  are  more  deficient  in  humus.  * * * 

The  yellowish  red  sandy  soils  occur  in  patches  over  the  entire  district,  graduating 
on  the  one  hand  to  gray  sandy  and  on  the  other  to  sandy  loams.  They  are  superior 
in  quality  to  either  of  the  above  and  may  be  made  very  productive.  They  are  mix- 
tures of  the  “red  sandy  clays”  and  the  “drift,”  and  theirphysical  properties  are  good, 
therefore  they  retain  moisture  fairly  well  and  are  not  so  subject  to  wash  as  those 
already  described. 

The  red  sandy  loams,  occupying  chiefly  the  central  portions  of  the  district  but 
occurring  elsewhere  in  patches  of  varying  size,  are.  the  characteristic  “red  lands” 
of  north  Louisiana.  They  are  derived  from  the  underlying  “red  sandy  clays” 
wherever  the  overlying  sands  have  been  washed  away.  Magnificent  fields  of  this 
class  of  soils  are  found  in  many  portions  of  this  part  of  Louisiana,  a Ad  although 
long  in  cultivation  are  still  yielding  profitable  crops.  The  color  is  due  to  iron 
oxide,  and  with  this  latter  is  usually  associated  a goodly  percentage  of  phosphoric 
acid.  This  is  an  ideal  soil,  susceptible  of  the  highest  improvement  and  capable  of 
producing  enormous  crops.  Wilji  a similar  subsoil,  deep  plowing,  if  gradually  per- 
formed, will  greatly  enhance  fertility  and  crop-producing  power. 

The  crying  want  of  all  these  soils,  as  demonstrated  by  tbe  experiments  at  the 
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Nortli  Louisiana  Experiment  Station  at  Calhoun,  is  nitrogen.  ’ To  supply  this 
ingredient  in  its  cheapest  and  best  form  recourse  may  be  had  to  some  of  our  run- 
ning varieties  of  cowpeas. 

Bottom  soils. — These  have  been  derived  wholly  or  in  part  from  the  underlying 
“Arcadia  clays”  (gray  clays)  described  in  the  geological  report  as  everywhere 
underlying  the  “red  sandy  clays.”  These  soils  are  found  in  all  the  creek  bottoms 
and  wide  flat  valleys  of  north  Louisiana  and  may  be  classified  under  two  heads,  (1) 
gray  loams  and  (2)  gray  clays. 

When  the  soils  of  the  hills  have  been  washed  down  and  mixed  with  the  gray 
clays  of  the  valleys  gray  loams  are  to  be  found.  Where  no  such  washing  has 
occurred  the  pure  “gray  clays  ” exist. 

In  small  creek  bottoms  the  former  usually  exist  and  are  very  productive.  They 
are,  however,  subject  to  overflow,  and  therefore  are  usually  not  highly  esteemed 
except  for  grasses  and  permanent  pastures.  Could  they  be  properly  drained  and 
protected  from  floods  they  would  be  very  valuable.  * * * 

These  two  classes  of  soils  shade  imperceptibly  into  each  other,  and  in  one  bottom 
may  be  found  every  shade  of  soil  from  pure  sand  (washed  down  from  the  hills)  to 
pure  clay. 

Soils  of  the  prairie  region. — These  soils  occur  in  insular  spots  along  a broad  band 
stretching  across  the  State.  These  soils,  like  the  formations  from  which  they  are 
wholly  or  partly  derived,  are  calcareous  and  may  be  properly  denominated  as  “'marl 
soils.”  They  may  be  classified  as  (1)  marly  clay  soils  or  (2)  marly  loams — just  in 
proportion  as  they  have  become  mixed  with  the  adjacent  soils  of  the  red  sandy 
clays  and  drift — and  like  the  other  soils  described  they  include  soils  of  composition 
varying  from  one  to  the  other.  Yet  they  are  all  characterized  by  a goodly  content 
of  carbonate  of  lime.  The  marly  clays  are  stiff,  tenacious  of  water,  drying  and 
shrinking  during  hot  weather,  and  difficult  of  cultivation.  They  are  inky  black  in 
color,  due  to  action  of  lime  upon  the  vegetable  matter,  with  a subsoil  of  similar 
composition  but  of  lighter  color.  These  soils  usually  lie  well  and  are  susceptible 
of  easy  drainage.  * * * . . 

The  marly  loams,  of  this  same  formation,  contain  also  carbonate  of  lime  and  have 
a black  color.  They  are  underlaid  by  a similar  subsoil  of  yellow  marl,  frequently 
in  an  almost  unaltered  condition.  They  are  found  surrounding  the  bare  prairies 
and  produce  a vegetation  peculiarly  characteristic  (described  in  the  chapter  on 
topography  and  botany).  They  are  very  fertile  and  well  adapted  to  the  production 
of  large  and  various  crops.  * * * 

All  are  subject  to  overflow,  and  are  deep  black  in  color,  due  to  excessive  moisture 
always  present  in  the  low  places.  * * * 

Soils  of  the  Grand  Gulf  region. — These  are  remarkable  for  their  uniformity  in  tex- 
ture and  composition.  Coming  from  the  drift  or  soft  sandstone  of  this  formation 
they  are  mainly  sands,  varying  in  color  from  gray  to  black.  They  are  frequently 
mixed  with  pebbles,  and  in  appearance  resemble  the  sandy  soils  of  the  red  sandy 
clays.  They  are,  however,  of  greater  depth  and  therefore  less  fertile,  having  no 
retentive  subsoil.  Rarely  a gray  sandy  loam  is  found  in  isolated  patches  in  this 
formation,  and  while  richer  than  the  pure  sands  in  soil  ingredients  are  yet  far  from 
fertile.  * * * 

The  bottom  soils  of  this  district  rest  upon  the  massive  gray  clays,  intermediate 
strata  of  this  formation,  and  are  either  pure  clays  or  gray  loams,  just  in  proportion 
to  their  washings  from  the  hills  above.  They  possess  the  properties  of  the  soils 
already  described  and  need  no  further  mention. 

Diluvial  soils. — These  may  be  classed  as  (1)  gray  loam  soil,  (2)  yellow  loam  soil, 
and  (3)  brown  loam  soil. 

The  gray  loam  constitutes  the  covering  of  the  Red  River  flats,  the  yellow  loam  of 
those  accompanying  the  Ouachita  (Mississippi)  River,  and  the  brown  loam  forms  the 
soils  of  the  interior  flats.  This,  however,  is  not  quite  correct,  as  sometimes  either 
variety  may  be  seen  in  patches  intermingling  with  the  other,  and  from  the  interior 
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flats  it  may  be  'stated  that  the  gray  variety  not  unfrequently  occupies  extensive 
areas,  though  more  or  less  intermingled  with  the  brown  loam.  All  these  varieties 
consist  of  generally  heavy  loams  only  in  spots.  They  assume  a lighter  texture,  the 
sand  causing  it,  especially  in  the  gray  variety,  of  exceeding  fineness.  On  account 
of  their  composition,  clay  predominating,  the  varieties  frequently  shading  into  clay 
soils,  as  well  as  on  account  of  their  lay,  occupying  extensive  level  or  slightly  undu- 
lating flats,  they  are  poorly  drained,  and  during  the  rainy  season  of  the  year  every 
depression,  frequently  very  extensive,  is  converted  into  a pond  or  a shallow  lake. 
A thorough  drainage  is  needed  to  bring  them  under  the  head  of  tillable  land.  * * * 

Hummock  or  second  bottoms. — The  soils  of  this  peculiar  topographic  feature  of  north 
Louisiana  are  the  most  highly  valued  of  all.  Though  of  high  fertility  wherever  met 
with,  they  differ  so  much  in  quality  that  only  their  general  characteristics  can  be 
given  in  a preliminary  report  and  ifc  must  be  left  to  future  detailed  work  to  study 
and  classify  them.  Occupying  gentle  slopes  or  narrow  flats  along  the  rivers  and 
streams  of  this  section,  they  vary  in  composition  and  physical  properties  with  the 
geological  formations  which  underlie  them  and  which  largely  have  furnished  their 
material.  On  account  of  their  favorable  lay  they  are  but  seldom  subject  to  over- 
flow aud  are  generally  exceedingly  well  drained.  They  consist  of  wash  derived 
from  the  adjoining  hillsides  and  the  underlying  strata,  with  very  frequently  a large 
amount  of  humus  from  a vigorous  vegetation  which  they  support.  They  are  there- 
fore loose  and  easily  tilled.  Their  content  of  nutritive  elements  is  especially  va- 
riable, but  the  physical  properties  they  share  to  a large  extent  throughout  the 
region.  * * * 

Alluvial  soils. — The  alluvial  lands  of  the  larger  rivers  traversing  north  Louisiana 
occupy  such  an  immense  area,  and  are  of  so  great  importance  to  the  people  of  the 
State,  that  it  will  take  more  thau  a full  season’s  work  to  study  tlieir  geological  and 
agricultural  features  enough  to  treat  them  with  some  justice,  even  in  a preliminary 
report.  One  of  the  highest  authorities  on  scientific  agriculture  in  America,  Dr. 
Eugene  Hilgard,  remarks  of  their  soil:  “ Equaled  by  few  and  surpassed  by  none  in 
the  world  in  productive  capacity.”  They  occupy  an  area  of  about  6,000  square 
miles  in  north  Louisiana  ancl  must  form  for  this,  as  well  as  the  former  reason,  the 
subject  of  another  report. 

Analyses  of  representative  soils  and  subsoils  (forty-five  in  all)  of 
some  of  tlie  above  formations  are  tabulated  and  discussed. 

[From  these  it  is  seen  that]  the  soils  and  subsoils  of  the  red  sandy  clays  fall  below 
the  standard  for  lime,  potash,  and  phosphoric  acid  and  some  are  very  low  in  nitro- 
gen. * * * 

The  bottom  soils  are  rich  in  potash  and  lime.  It  is  unfortunate  that  neither  the 
phosphoric  acid  nor  nitrogen  was  determined.  It  is  highly  probable  that,  the  former 
exists  in  fair  quantities. 

The  one  prairie  soil  examined  was  rather  low  in  phosphoric  acid,  but  otherwise 
most  excellent. 

Drift  soils  are  poor  in  every  valuable  ingredient. 

While  the  general  composition  of  diluvial  soils  is  fair,  they  are  low  in  phosphoric 
acid  and  will  doubtless  respond  well  to  manures  containing  this  ingredient.  * * * 

No  comment  is  needed  upon  the  alluvial  soils  further  than  to  say  that  applications 
of  nitrogen  in  an  available  form  will  enable  them  to  grow  the  largest  crop.  All  the 
other  ingredients  are  present  in  sufficient  quantities  for  present  wants. 

A list  of  the  trees,  shrubs,  grasses,  aud  medicinal  plants  of  this  region 
is  given. 

The  danger  from  the  deforestation  of  certain  soil  areas  of  north 
Louisiana  is  forcibly  pointed  out. 

Whenever  the  protecting  cover  of  forest  is  removed  from  [the  loose  sandy  soils  of 
the  Grand  Gulf  formation]  they  will  commence  to  float  southward  with  each  rain, 
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and  many  a fertile  tract  will  be  buried  underneath  them  in  the  coming  years. 
Winds  will  assist  in  their  speedy  transport.  The  climate  of  the  country  will  be 
materially  changed,  and  the  droughty  weeks  now  occasionally  occurring  will  be  pro- 
tracted into  months,  and  the  floods  during  the  rainy  season  will  be  by  far  more  heav}' 
and  destructive. 

Analyses  of  drinking  water,  J.  L.  Hills  ( Vermont  Sta.  Report  for 
1892 , p.  32). — Tabulated  analyses  of  13  samples  of  water,  with  reference 
to  fitness  for  drinking  purposes. 

Analyses  of  fig  soils,  M.  E.  Jaffa  and  (1.  E.  Colby  ( California 
JSta.  Bui.  Wo.  102 , June , 1893 , pp.  6-8). — Analyses  are  given  of  3 samples 
“ of  the  soils  from  tbe  Asia  Minor  districts  whence  comes  the  Smyrna 
fig  of  commerce,”  and,  by  way  of  comparison,  of  9 typical  soils  from 
different  regions  of  California  where  fig  culture  seems  to  succeed.  The 
latter,  with  one  exception,  are  taken  from  previous  reports  of  the 
station. 

The  physical  characteristics  of  the  different  soils  are  described, 
showing  a considerable  range  in  the  quality  of  soils  adapted  to  the 
growth  of  figs : 

The  comparison  of  the  analyses  of  the  Asia  Minor  soils  with  those  from  this  State 
shows  very  strikingly  the  richness  in  phosphoric  acid  of  the  former  over  the  latter. 
The  lowest  percentage  of  this  ingredient  in  the  Asia  Minor  soils  (0.29)  is  more  than 
one  and  one  third  times  as  much  as  the  highest  (0.22)  of  the  California  soils,  and  the 
average,  0.32  per  cent  of  the  three  Smyrna  soils,  is  almost  exactly  four  times  tbe 
average  for  all  California  soils  examined  (about  200  in  number)  and  nearly  three 
times  the  figure  (0.113)  denoting  the  average  of  phosphoric  acid  for  466  soils  of  the 
humid  region  (east  of  the  Rocky  Mountains)  of  the  United  States. 

With  reference  to  lime,  the  average  for  the  Asia  Minor  soils  is  2.60  as  against  1.08 
for  California.  The  figures  0.690  for  Asia  Minor  and  0.644  for  California,  represeut- 
ing  the  averages  for  potash,  show  that  both  sets  of  soils  are  about  equally  well 
supplied  with  this  element  of  plant  food. 

A marked  difference  in  favor  of  California  soils  is  at  once  seen  when  the  humus 
percentages  are  compared.  The  average  for  the  Asia  Minor  soils  is  only  0.47,  being 
less  than  one  half  that,  1.08  per  cent,  found  for  the  average  of  198  California  soils* 

Michigan  soils,  H.  O.  Kedzie  ( Michigan  Sta.  Bui.  Wo.  99 , July , 189 3, 
pp.  15).— Chemical  analyses  with  comments  are  given  for  38  typical  soils 
classified,  u rather  for  their  agricultural  uses  than  their  chemical  com- 
position,” as  follows:  Wheat  lands,  9 samples;  peach  belt  soils,  9 sam- 
ples; soils  of  the  potato  district,  3 samples;  soils  of  the  jack-pine  plains? 
4 samples;  soils  for  special  crops — muck  lands  adapted  to  the  growth 
of  celery,  cranberries,  peppermint,  etc.,  3 samples;  and  soils  for  gen- 
eral purposes,  10  samples. 

Analyses  of  Nevada  soils,  N.  E.  Wilson  ( Nevada  Sta.  Bui.  Wo* 
19 , Dec .,  1892,  pp.  29-35).— The  following  table  shows  the  composition 
of  three  Nevada  soils  examined  with  a view  to  determining  their  adapt- 
ability to  the  culture  of  sugar  beets.  No.  3 is  from  the  station  farm, 
and  appears  to  be  u particularly  adapted  to  beet-raising,  producing 
beets  Containing  from  12  to  23.8  per  cent  of  sucrose.” 
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Analyses  of  Nevada  soils. 


No.  1. 

No.  2. 

No.  3. 

Per  cent. 
1.  003 

Per  cent. 
0.  613 

Per  cent. 
2. 204 

58.  064 

62.  217 

61.  843 

16.  058 

8.  899 

17. 175 

0. 147 

0.  064 

0.  076 

3. 116 

1.  679 

9.  058 

Alumina  (AI2O3)  

8.875 

1.099 

1.333 

Phosphoric  acid  (P2O5) 

0.125 

0.  040 

0.  019 

Lime  (CaO)  

7.492 

9.  580 

2.  801 

IVfno'iiHsinm  (MgO)  ...  _ ..  

3.  031 

2.  332 

0.  574 

Potash  (K.20)  . . 

0.  364 

0. 016 

0.128 

Soda  (Na,20) 

0.  627 

0.  021 

0.  607 

Sulphuric  acid  (SO3) 

0.  075 

0.  016 

0.  060 

Chlorine  (Cl) 

0.  004 

0.  030 

0.  012 

Carbonic  acid  (CO2) 

5.469 

8.  313 

0. 202 

Volatile  and  organic  matter 

1.023 

4.  209 

2.  818 

Total 

100. 473 

99.129 

98.  710 

Nitrogen  (N) 

0.  086 

0. 078 

0.  056 

Mechanical  analysis — 

Stones  

3. 03 

2.  29 

9. 02 

Coarse  gravel 

4. 16 

6.71 

7.  36 

Fine  gravel 

7.84 

10.  93 

27.  00 

Fine  material  . . . . 

84.97 

80.  07 

56.  62 

Total 

100.  00 

100.  00 

100.  00 

For  comparison  analyses  of  four  soils  from  the  best  beet-growing  sec- 
tions of  France  are  quoted. 

u With  the  exception  of  the  alkali  soils  our  soil  is  well  adapted  for 
beet-growing,  and  can  be  found  in  tracts  amply  large  for  the  purpose 
on  the  line  of  the  Central  Pacific,  Virginia  and  Truckee,  and  Carson  and 
Colorado  railroads.” 


FERTILIZERS. 


W.  H.  Beal,  Editor. 


The  effect  of  organic  matter  on  natural  phosphates,  N.  T.  Lup- 

ton  ( Alabama  College  Sta.  Bui.  No.  48 , July,  1893 , pp.  3-11).—  To  test  the 
comparative  productiveness  of  ground  raw  phosphates  and  acid  phos- 
phate, either  alone  or  in  connection  with  decomposing  organic  matter, 
fine  ground  Florida  phosphate  containing  16.54  per  cent  of  total  and 
0.32  per  cent  of  available  phosphoric  acid,  and  acid  phosphate  con- 
taining 14.36  per  cent  of  total  and  12.04  per  cent  of  available  phos- 
phoric acid,  were  each  applied  at  rates  of  400  and  800  pounds  per  acre, 
alone  or  in  combination  with  cotton-seed  meal  in  amounts  of  400  and 
800  pounds  per  acre,  on  seventh-acre  plats  of  poor  sandy  soil,  and  with 
the  same  amounts  of  both  cotton  seed  and  cotton- seed  meal  on  similar 
plats  of  strong  red  soil. 

From  the  tabulated  yields  of  seed  cotton  per  acre  on  the  different 
plats  it  appears  that,  although  the  results  are  irregular,  especially  on 
the  plats  of  strong  red  soil,  which  were  u not  uniform  in  natural  produc- 
tiveness, * * * the  pulverized  raw  phosphate  evidently  produced 
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as  good  or  better  results  than  the  acid  phosphate  whether  used 
alone  or  mixed  with  cotton  seed  and  cotton-seed  meal.”  This  confirms 
results  previously  obtained  in  similar  experiments  reported  in  Bulletin 
No.  22  of  the  station  (E.  S.  R.,  vol.  n,  p.  548).  In  laboratory  exper- 
iments fine  ground  Florida  phosphate  and  South  Carolina  floats,  in 
amounts  of  1 and  2 pounds,  were  each  rubbed  up  in  a mortar  with  one 
half  pound  of  cotton-seed  meal  or  cotton  seed,  moistened,  transferred  to 
wide-mouthed  jars,  and  allowed  to  ferment,  with  frequent  stirring. 
After  fermentation  had  commenced  samples  were  withdrawn  at  short 
intervals  and  analyzed.  u The  results  seem  to  show  that  the  fermenta- 
tion of  the  cotton  seed  and  cotton-seed  meal  had  very  little,  if  any, 
effect  on  the  ground  Florida  phosphate  or  the  South  Carolina  floats  in 
converting  the  insoluble  into  soluble  phosphate.” 

Analyses  and  study  of  home-mixed  fertilizers  and  fertilizing 
materials,  L.  A.  Yoorhees  and  J.  P.  Street  (New  Jersey  Stas.  Bui. 
Yo.  93 , July,  1893,  pp.  21). — This  bulletin  is  devoted  to  discussions  of 
statistics  relating  to  the  consumption  of  fertilizers  in  New  Jersey ; the 
preparation  of  formulas;  the  mechanical  condition,  composition,  and 
valuation  of  home  mixtures;  comparisons  of  methods  of  buying 
mixed  fertilizers  and  raw  materials;  trade  values  of  fertilizing  ingre- 
dients for  1893;  average  cost  per  pound  of  plant  food  constituents; 
and  chemical  analyses  of  10  home-mixed  fertilizers  and  102  samples  of 
other  fertilizing  materials,  including  nitrate  of  soda,  sulphate  of  ammo- 
nia, dried  blood,  dry  ground  fish,  cotton  seed  meal,  ground  bone,  dis- 
solved bone,  tankage,  nitrogenous  and  plain  superphosphates,  South 
Carolina  rock  and  other  mineral  phosphates,  muriate  of  potash,  kainit, 
and  sulphate  of  potash  and  magnesia. 

The  following  practical  conclusions  are  drawn  from  the  work : 

(1)  The  use  of  fertilizers  in  the  State  is  increasing,  and  the  present  annual  expend- 
iture of  over  $1,500,000  may  be  very  materially  reduced  by  a definite  knowledge  of 
what  and  how  to  buy. 

(2)  In  the  preparation  of  formulas  the  quality  of  plant  food  is  of  prime  impor- 
tance, and  the  proportion  of  the  different  elements  as  well  as  the  amount  of  the  appli- 
cation should  be  determined  by  the  object  of  their  use. 

(3)  Farmers  can  make  mixtures  which  are  equal  to  the  best  manufactured  brands 
and  superior  to  the  average — first,  in  mechanical  condition;  second,  in  concentra- 
tion; third,  in  quality ; and  fourth,  in  point  of  cost. 

(4)  In  buying  manufacturers’  mixtures  distinct  advantages  in  quality  and  cost  are 
secured  when  bought  direct  from  the  manufacturers  instead  of  from  local  agents. 

The  available  phosphoric  acid  in  crude  fertilizing  materials, 

B.  W.  Kil&ore  and  E.  E.  Noble  ( North  Carolina  Sta.  Bui.  No.  9 Id , 
July  6,  1893,  pp.  3-7). — The  materials  examined  were  fish  scrap,  tank- 
age, azotin,  dried  blood,  bone  meal,  and  cotton-seed  meal,  and  the  ob- 
jects of  the  investigation  were  (1)  to  estimate  the  available  phos- 
phoric acid,  (2)  to  determine  the  effect  of  fineness  upon  the  available 
phosphoric  acid,  and  (3)  to  compare  different  methods  of  determining 
total,  soluble,  and  insoluble  phosphoric  acid.  The  results  are  tabulated 
in  full: 
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Available  phosphoric  acid. — Our  average  results  show  the  available  phosphoric  acid 
to  be,  in  fish  scrap  3.08  per  cent,  tankage  5.17  per  cent,  beef  azotin  2.54  per  cent, 
pork  azotin  1.00  per  cent,  dried  blood  0.71  per  cent,  bone  meal  6.01  per  cent,  and 
cotton-seed  meal  2.65  per  cent. 

Fineness. — The  factor  of  fineness  appears  to  have  had  little  or  no  influence  on  the 
amount  of  phosphoric  acid  dissolved  by  cold  distilled  water  and  “ ammonium-citrate 
solution”  (the  available  phosphoric  acid),  except  in  the  case  of  bone  meal,  where 
there  is  an  average  difference  of  0.51  per  cent  in  favor  of  the  samples  put  through 
the  40-mesh  seive,  which  is,  approximately,  40  meshes  to  the  linear  inch.  The  aver- 
age results  ot  all  the  others,  except  beef  azotin,  where  they  are  the  same,  are  slightly 
higher  for  the  40  than  the  20-mesh  seive,  bnt  the  differences  are  rather  too  small  to 
be  taken  into  consideration.  Cotton-seed  meal  was  not  put  through  the  40-mesh 
seive  because  of  its  low  per  cent  of  insoluble  phosphoric  acid,  and  it  is  not  likely 
that  it  would  be  changed  by  such  treatment. 

Methods. — The  total  phosphoric  acid  in  the  results  reported  was  determined  (1)  by 
dissolving  the  material  in  nitric  acid  and  a little  hydrochloric  acid,  and  (2)  by  ignit- 
ing with  magnesium  nitrate,  dissolving  the  residue  in  hydrochloric  acid  and  a little 
nitric  acid,  and  following  the  present  official  method  of  the  Association  of  Agricul- 
tural Chemists  for  phosphoric  acid.  * * * 

Soluble  phosphoric  acid  was  determined  (1)  by  direct  precipitation  of  the  water 
extract  of  the  materials,  and  (2)  by  evaporating  the  water  extract  to  dryness,  ignit- 
ing gently,  dissolving  the  residue  in  hydrochloric  acid  and  a little  nitric  acid,  and 
proceeding  as  indicated  above  for  total.  * * * 

Insoluble  phosphoric  acid  was  determined  (1)  by  the  regular  official  method  of 
igniting  both  the  “citrate-insoluble”  residue  and  filter  in  a small  platinum  dish, 
dissolving  the  ash  in  hydrochloric  acid  and  a little  nitric  acid,  and  (2)  by  treating 
the  filter  and  citrate-insoluble  residue  directly  in  a 200  c.  c.  flask  with  nitric  and 
hydrochloric  acids.  * * * 

So  far  as  methods  are  concerned  the  following  conclusions  are  drawn  from  the 
results  on  the  materials  here  examined : 

(1)  For  total  phosphoric  acid,  the  nitric  and  hydrochloric  acids  and  magnesium- 
nitrate  methods  are  equally  reliable  for  all  materials,  except  cotton-seed  meal,  where 
the  magnesium  nitrate,  incineration,  or  sulphuric  acid  and  potassium-nitrate  method, 
or  some  of  its  modifiations  must  be  used.* 

(2)  For  insoluble  phosphoric  acid,  direct  solution  of  the  filter  and  citrate-insolu- 
ble residue  in  nitric  and  hydrochloric  acids  and  official  ignition  methods  are  equally 
reliable  for  all  the  materials. 

(3)  For  soluble  phosphoric  acid,  the  results  by  the  “ignition”  and  “direct  pre- 
cipitation” methods  compare  fairly  well  in  all  the  materials,  except  cotton-seed  meal, 
where  the  ignition  method  is  the  only  safe  one. 

The  total  and  water-soluble  potash  in  cotton-seed  meal,  B. 

W.  Kilgore  and  R.  E.  Koble  (Worth  Carolina  Sta,  Bui.  Wo.  91d,  July 
6 , 1893,  p.  9). — Analyses  of  3 samples  of  cotton-seed  meal  gave  the  fol- 
lowing average  results:  Total  potash  1.73  per  cent,  soluble  1.48  per 
cent;  showing  that  u 85.5  per  cent  of  the  total  potash  in  these  samples 
of  cotton-seed  meal  was  soluble  in  water.” 

Fertilizer  inspection  and  analyses  in  Alabama,  N.  T.  Lupton 
(Alabama  College  Sta.  Bui.  Wo.  48,  July,  1893,  pp.  10-80). — Abstracts 
from  the  State  laws  relating  to  fertilizers;  a list  of  licenses  granted  up 
to  August  1,  1893;  a statement  of  the  guaranties  tiled  in  the  office  of 
the  Commissioner  of  Agriculture  of  the  State  by  dealers  andmanufac- 

* See  Bui.  No.  8 of  the  South  Carolina  Station  (E.  S.  R.,  vol.  iv,  pp.  901,  902). 
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turers,  and  tabulated  analyses  by  J.  T.  Anderson  of  343  samples  of 
fertilizing  materials  examined  since  July  1,  1892,  including-  bone  meal, 
dissolved  bone,  tankage,  dried  blood,  ashes,  black-jack  ashes,  pine-cone 
ashes,  muriate  of  potash,  kainit,  Florida,  and  other  natural  phosphates, 
marl,  and  commercial  fertilizers. 

Fertilizer  inspection  and  analyses  in  Kentucky,  M.  A.  Scovell 
and  A.  M.  Peter  ( Kentucky  Sta.  Bui.  No.  46 , Aug.,  1893,  pp.  22). — Gen- 
eral statements  regarding  the  sources,  nature,  uses,  and  comparative 
value  of  fertilizing  substances ; text  of  the  State  fertilizer  law;  rules 
and  regulations  regarding  the  fertilizer  control;  advice  to  farmers 
regarding  the  purchase  of  fertilizers ; directions  for  sampling ; and  tabu- 
lated analyses  and  valuations  of  93  samples  of  fertilizing  materials, 
including  ground  bone,  dissolved  bone,  Odorless  Phosphate,  and  mixed 
fertilizers. 

Fertilizer  inspection  and  analyses  in  Michigan,  R.  C.  Kedzie 
(. Michigan  Sta.  Bui.  No.  97,  July,  1893,  pp.  15). — A discussion  of  the 
object  of  inspection  and  analyses  of  fertilizers,  text  of  the  State  fertil- 
izer law,  and  tabulated  analyses  with  guaranties  of  57  samples  of  com- 
mercial fertilizers  examined  during  1893. 

Fertilizer  inspection  and  analyses  in  New  York  (New  York  State 
Sta.  Bui.  No.  58,  July , 1893,  up.  15). — A schedule  of  trade  values  of  fer- 
tilizing materials  and  foods,  and  tabulated  analyses  with  guaranties  of 
54  samples  of  commercial  fertilizers  collected  in  Long  Island  in  the 
spring  of  1893. 

Fertilizer  analyses  and  inspection  in  North  Carolina,  H.  B. 

Battle  (North  Carolina  Sta.  Buis.  Nos.  89a , Mar.  18,  1893,  pp.  11;  90c, 
Apr.  19,  1893,  pp.  15;  91b,  June  19, 1893, pp.  15). — Rotes  on  valuation,  a 
digest  of  the  State  fertilizer  law,  freight  rates  from  the  seaboard  to 
interior  points,  and  tabulated  analyses  with  valuations  and  guaranties 
of  522  samples  of  commercial  fertilizers. 

Fertilizer  inspection  and  analyses  in  Rhode  Island,  H.  J. 
Wheeler  and  B.  L.  Hartwell  (Rhode  Island  Sta.  Buis.  Nos.  23, 
July,  1893,  pp.  18;  and  24,  Aug.,  1893, pp.  7). — Rotes  on  valuation  and  on 
the  purchase  and  home-mixing  of  fertilizers,  with  tabulated  analyses  of 
89  samples  of  fertilizing  materials,  including  bone,  ashes,  cotton  waste, 
wool  washings,  dried  blood,  prepared  leather  waste,  picker  waste,  dry 
ground  fish,  gypsum,  and  home-mixed  aud  factory-mixed  fertilizers. 

In  our  work  in  connection  with  the  fertilizer  inspection  in  this  State  we  have 
been  strongly  impressed  with  the  following  facts: 

(1)  There  is  a tendency  among  many  of  our  farmers  to  buy  a low-grade  fertilizer 
because  it  is  cheap,  without  regard  to  whether  it  is  really  good  economy  or  not. 

(2)  In  general  the  higher  grades  of  fertilizers  are  really  more  economical  than  the 
lower  ones. 

(3)  With  hut  few  exceptions  the  farmers  of  the  State  do  not  pay  enough  attention 
to  the  form  of  the  nitrogen,  phosphoric  acid,  and  potash  in  their  fertilizers.  The 
tendency  is  to  buy  this  or  that  fertilizer  because  it  gave,  at  some  time,  remarkable 
results,  regardless  of  all  conditions  of  soil  and  climate. 
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(4)  Our  farmers  are  not  sufficiently  awake  to  the  fact  that  large  quantities  of  slow- 
acting  organic  nitrogen  in  form  of  leather,  hair,  horn,  etc.,  find  their  way  into  some 
of  the  mixed  fertilizers  and  that  the  chemist  finds  it  difficult  or  impossible  to  detect 
them. 

(5)  Our  farmers  are  beginning  to  see  that  it  is  more  economical  to  buy  their 
materials  and  mix  their  own  fertilizers,  and  that  thereby  they  may  be  sure  of  the 
quality  of  the  material  they  are  getting. 

Fertilizer  inspection  and  analyses  in  Vermont,  J.  L.  Hills 

(' Vermont  Sta.  Report  for  1892,  pp.  30,  31,  36-43). — A sum  in  ary  is  given 
of  the  results  of  fertilizer  inspection  in  Vermont  from  1885  to  1893, 
inclusive,  which  includes  tabular  statements,  with  comments,  regarding 
the  trade  values  of  fertilizing  ingredients  in  raw  materials,  the  average 
analyses  of  standard  brands  and  of  all  brands  examined,  comparisons 
of  analyses  and  guaranties,  and  comparisons  of  average  analyses  of  fer- 
tilizers examined  in  Vermont  and  Connecticut. 

During  these  nine  years,  twenty-one  firms  have  offered  the  Vermont  farmer  over  75 
brands  of  fertilizers,  and  there  have  been  296  samples  analyzed  in  the  course  of  the 
regular  inspection  work.  * * * 

During  this  time  the  average  selling  prices  have  fallen  from  $37.90  to  $32.32  per 
ton,  there  being  some  decrease  each  year.  * * * 

The  percentage  of  increase  of  cost  over  valuation  shows  a marked  decrease  from 
1885  to  1889,  since  which  time  it  has  increased  again. 

Analyses  are  given  of  24  samples  of  fertilizing  materials,  including 
ashes,  peat  ashes,  peat,  muck,  tankage,  bone  meal,  Odorless  Phosphate, 
and  a mixed  fertilizer. 
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J.  F.  Duggak,  Editor. 

Field  crops,  W.  P.  Brooks  (Massachusetts  Hatch  Sta.  Report  for 
1892,  pp.  151-156 ). — These  experiments  are  mostly  in  continuation  of 
those  reported  in  Bulletin  No.  18  of  the  station  (E.  S.  R.,  vol.  hi,  p. 
866).  The  yields  of  3 species  of  millet,  of  3 varieties  of  soja  beans,  and 
of  Japanese  or  Chinese  radish  are  given.  Hemp,  flax,  and  white  mus- 
tard were  grown. 

The  influence  of  fertilizers  upon  the  quality  of  potatoes  was  studied  in  connection 
with  the  soil  tests  reported  in  Bulletin  No.  18.  A large  number  of  chemical  analyses 
were  made  for  this  purpose.  The  leading  indications  afforded  by  the  analyses  are 
that  (1)  nitrate  of  soda  and  superphosphate  are  favorable  to  starch  formation  and 
good  quality;  (2)  muriate  of  potash  is  distinctly  unfavorable  to  starch  formation; 
and  (3)  manure  will  produce  tubers  of  better  quality  than  a “ complete  fertilizer” 
in  which  the  potash  is  in  the  form  of  the  muriate. 

Iii  two  experiments  sulphate  of  potash  gave  a larger  yield  of  potatoes 
than  did  muriate  of  potash;  those  from  sulphate  of  potash  were  also 
better  in  quality. 

Soil  tests  of  corn,  oats,  potatoes,  grass,  and  soja  beans  were  conducted* 

The  results  are  not  fully  worked  up,  but  the  following  are  the  leading  points 
indicated:  (1)  Potash  is  the  controlling  element  for  heaps  andcprn;  (2)  nitrate  of 
£oda  is  beneficial  to  oats;  (3)  nitrate  pf  spda  greatly  increase^  the  yield  of  grass! 
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and  (4)  muriate  of  potasli  causes  a remarkable  increase  in  the  proportion  of  clover 
in  mowings  where  timothy,  red-top,  and  clover  seeds  are  sown. 

Six  cords  of  manure  per  acre  gave  better  results  on  corn  than  3 cords 
of  manure  and  124  pounds  of  muriate  of  potash.  Drill  culture  of  corn 
gave  a slightly  larger  yield  than  hill  culture.  A home-mixed  fertilizer 
rich  in  potash  gave  a larger  yield  of  millet  (grain  and  straw)  and  of 
corn  stover,  but  a smaller  yield  of  corn,  than  did  a special  corn  fertilizer. 

The  proper  time  for  harvesting  fodder  corn,  J.  L.  Hills  ( Ver- 
mont Sta.  Report  for  1892 , pp.  15? -16 2). 

Synopsis. — A study  of  the  best  time  for  cutting  Sanford  and  Red-Cob  corn  for  fodder 
or  for  silage  showed  that  in  the  case  of  both  varieties  the  largest  amount  of  dry 
matter,  protein,  nitrogen-free-extract,  and  fat  was  secured  by  cutting  when  the 
kernels  were  beginning  to  glaze,  or  were  slightly  glazed. 

Tests  of  the  best  time  for  harvesting  King  Philip  and  Burrill  and 
Whitman  corn  were  reported  in  the  Annual  Report  of  the  station  for 
1889,  (E.  S.  R.,  vol.  ii, p.  6G7).  In  the  present  case  the  trials  were  with 
Sanford  and  Red-Cob  varieties.  In  the  case  of  each  variety,  an  area 
where  the  growth  was  even  was  selected  in  the  midst  of  a large  field, 
and  the  corn  cut  at  five  different  dates  between  August  13  and  Novem- 
ber 27.  The  stages  of  growth  represented  were  from  before  tasseling 
until  after  frost.  Analyses  are  given  of  samples  of  each  variety  at 
each  cutting,  and  a calculation  is  made  of  the  yield  of  both  food  and 
fertilizing  ingredients  per  acre.  The  largest  amounts  of  dry  matter 
and  of  protein,  nitrogen-free  extract,  and  fat  were  secured  in  case  of 
both  varieties  from  the  cuttings  made  from  September  13  to  28,  when 
the  kernels  were  in  the  early  stages  of  glazing.  The  reports  of  similar 
trials  at  the  New  York  Cornell,  New  York  State,  New  Hampshire, 
Pennsylvania,  and  Vermont  Stations  are  summarized,  from  which  it 
appears  that  u green  fodder  usually  weighs  the  most  just  as  the  kernel 
begins  to  glaze,  but  it  does  not  then  contain  as.  much  dry  matter  as 
when  fully  glazed  and  mature.  Hence  such  varieties  as  will  mature  in 
Vermont  latitudes  should  stand  as  long  as  they  are  safe  from  frost. 
The  increase  in  dry  matter  after  the  kernel  has  begun  to  glaze  is  mainly 
nitrogen-free  extract.” 

Some  analyses  of  cowpeas  and  prairie  grass,  G.  L.  Holter 
( Oklahoma  Sta.  Bui.  JVo.  6 , May,  1893 , pp.  33-39). — Analyses  of  Whip- 
poorwill cowpea  at  five  different  stages,  and  of  prairie  grass,  u com- 
posed almost  wholly  of  blue-stem  and  joint  grass,”  at  three  different 
cuttings. 

[With  reference  to  the  cowpea,]  our  results  would  indicate  that  for  a good  hay  the 
peas,  including  vines,  leaves,  and  pods,  should  be  harvested  as  soon  as  the  peas  have 
matured  in  the  pods.  Should  the  crop  be  late,  it  is  better  to  cut  before  complete 
maturity  than  to  delay  the  harvesting  until  a heavy  frost  has  killed  the  vines  and 
leaves. 

An  examination  of  the  analysis  [of  prairie  grass]  shows  the  earlier  cutting  to  be 
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much  richer  in  protein  and  fat,  also  to  contain  more  fat  and  fiber  than  Kentucky 
blue  grass,  but  not  as  much  carbohydrates. 

Remarks  are  also  made  on  feeding  cotton-seed  meal. 

Test  of  varieties  of  grasses,  A.  0.  Magruder  ( Oklahoma  Sta. 
Bui.  No.  6 , May,  1893 , pp.  27-32). — Seventy-three  varieties  of  grasses 
and  forage  plants  were  tested  under  very  trying  circumstances.  Of 
this  number  41  died,  23  came  through  the  winter  in  poor  condition, 
and  9 withstood  heat,  drought,  freezing,  and  thawing  in  a very  satis- 
factory manner.  The  experiments  will  be  continued,  as  well  as  some 
being  conducted  on  the  improvement  of  some  of  the  native  species  of 
grasses. 

Progress  report  on  grasses  and  other  forage  plants,  J.  0.  Neal 
(Oklahoma  Sta.  Bui.  No.  6,  May,  1893,  pp.  19-26). — The  author  gives 
detailed  reports  on  about  40  forage  plants.  They  had  been  subjected  to 
severe  drought  during  the  summer  and  to  a hard  winter.  Some  species 
give  promise  of  value  and  will  be  investigated  further.  Cowpeas  are 
advised  both  for  forage  and  for  the  effect  on  the  soil. 

Sugar  beets,  R.  H.  McDowell  and  N.  E.  Wilson  (. Nevada  Sta, 
Bui.  No.  19,  Dec.,  1892,  pp.  3-28,  figs.  5). — A continuation  of  the  work 
reported  in  Bulletin  No.  13  of  the  station  (E.  S.  R.,  vol.  in,  p.  445) 
on  growing  sugar  beets  at  the  station  and  in  different  parts  of  the 
State.  Seed  was  sent  to  farmers  in  every  county  in  the  State;  7 varie- 
ties or  subvarieties  were  grown.  The  beets  on  the  station  farm  were 
irrigated  ten  times,  plowed  five  times,  and  hoed  three  times.  Farmers, 
on  an  average,  irrigated  and  plowed  three  times  and  hoed  once. 

Directions  for  growing  beets  and  for  taking  samples  for  analysis  are 
given;  also  notes  on  implements  used  in  cultivation,  and  on  the  finan- 
cial aspect  of  beet  culture  and  beet-sugar  manufacture. 

Gophers  destroyed  some  fields  of  beets  in  Nevada.  Directions  for 
their  destruction  are  quoted  from  Bulletin  No.  12  of  the  Wyoming 
Station  (E.  S.  R.,  vol.  iv,  p.  802). 

Analyses  of  221  samples  of  beets  are  tabulated.  The  highest  per 
cent  of  sucrose  in  the  juice  was  23.5;  the  maximum  purity,  99.42. 

A summary  of  the  meteorological  conditions  during  the  growing  sea- 
son and  analyses  of  three  Nevada  soils  and  of  four  soils  from  sugar-beet 
districts  in  France  are  given. 

Ensiling  sugar  beets  and  straw,  J.  L.  Hills  (Vermont  Sta.  Report 
for  1892,  pp.  162,  163). — Sugar  beets  were  ensiled  with  cut  straw,  the 
latter  constituting,  in  four  different  cases,  from  one  fifth  to  one  twentieth 
of  the  whole  mass.  The  material  remained  in  the  silo  from  three  weeks 
to  two  months.  The  loss  in  weight  in  ensiling  ranged  from  3.5  to  9 per 
cent. 
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HORTICULTURE. 

Third  report  on  electro-horticulture,  L.  H.  Bailey  (New  York 
Cornell  Sta.  Bui.  No.  55 , July , 1893,  pp.  127-138). 

Synopsis. — An  electric  light  with  glass  globe,  hung  above  the  greenhouse  roof,  exer- 
cised very  little  pronounced  influence  on  cauliflowers.  A naked  electric  arc 
lamp  in  the  greenhouse  greatly  injured  cauliflowers  growing  near  it,  but  exerted 
little  influence  beyond  10  feet.  Electric  light  transmitted  through  glass  screens 
of  different  colors  exerted  decided  influences  on  radish  and  lettuce  plants 
early  in  their  growth.  These  influences  tended  to  disappear  as  the  plants 
approached  maturity,  so  that  no  important  difference  in  the  value  of  the  crop 
resulted. 

A report  on  work  in  continuation  of  that  recorded  in  Bulletin  No. 
42  of  the  station  (E.  S.  B.,  vol.  iv,  p.  349). 

Effect  of  screened  light  on  cauliflowers. — In  the  first  experiment  a 10- 
ampere  45-volt  Westinghouse  alternating  current  lamp  of  2,000  nomi- 
nal candle  power  was  hung  9 feet  above  the  greenhouse  roof.  Half  of 
the  globe  of  the  lamp  was  of  clear  glass;  the  other  half  was  paiuted  a 
dense  black,  which,  with  the  curtains  dividing  the  greenhouse  into  two 
compartments,  enabled  one  half  of  the  house  to  be  lighted  while  the 
other  half  was  kept  dark.  Extra  Early  Dwarf  Erfurt,  Gilt  Edge 
Snowball,  and  Early  Snowball  cauliflowers  about  0 inches  high  were 
set  in  the  bed  October  4 and  the  electric  light  started  October  11,  giv- 
ing an  average  of  4.8  hours  of  light  per  night  for  one  hundred  nights. 
November  1 the  plants  in  the  light  compartment  were  fully  10  per  cent 
larger  than  those  in  the  dark  room,  and  continued  to  gain  over  the 
others  in  height  and  general  appearance,  but  began  to  head  later.  On 
December  9 there  were  19  heads  forming  in  the  dark  compartment  and 
only  12  in  the  other.  The  average  weight  of  plant,  average  diameter 
of  head,  and  average  length  of  longest  leaf  for  each  variety  are 
tabulated. 

These  averages  are  conflicting.  The  two  strains  of  Snowball  gave  much  larger 
heads  in  the  dark  house,  as  shown  by  the  average  diameter  of  the  heads.  This  cor- 
responds with  the  results  obtained  a year  ago.  But  the  plants — or  leaves — wore 
also  longer  in  the  dark  house,  which  is  opposed  to  former  results.  * * * With 

Erfurt  decidedly  better  results  were  obtained  in  the  light  house.  The  total  average 
of  the  results  shows  that  in  size  of  head  and  length  of  leaves  the  light  and  dark 
houses  gave  about  equal  results.  It  was  noticeable,  however,  that  the  plants  under 
the  light  held  their  leaves  more  erect  than  the  others.  It  is  probable  that,  under 
the  conditions  of  this  experiment,  the  electric  light  exercises  very  little  pronounced 
influence  upon  cauliflowers. 

Effect  of  the  naked  electric  light  at  different  distances  on  cauliflowers. — 
In  tlie  second  experiment  tfle  electric  lamp,  without  a globe,  was  hung 
January  25,  1893,  inside  at  the  extreme  end  of  the  house,  and  about  3 
feet  above  the  soil  in  the  cauliflower  bed,  with  a large  mirror  behind 
the  light.  On  the  same  day  cauliflower  plants  about  6 inches  high 
were  set  in  the  beds  of  a greenhouse  60  feet  long.  With  five  exceptions 
the  light  burned  four  to  six  hours  per  night  until  April  20. 
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Tlie  plants  standing  near  the  light  were  injured  by  it.  By  the  middle  of  Febru- 
ary the  leaves  on  the  plants  within  4 or  5 feet  of  the  lamp  were  much  curled  and 
crinkled.  On  March  1 this  curling  was  apparent  10  feet  from  the  lamp,  and  the 
plants  were  stunted  and  had  a more  strict  or  upright  growth  than  those  farther 
away.  The  same  injury  was  noticed  in- lettuce  plants  which  had  been  set  between 
the  cauliflowers,  although  it  was  less  marked.  The  first  heads  to  develop  were  noticed 
on  Snowball  plants  March  21,  near  the  end  of  the  bed  farthest  from  the  light. 
The  first  heads  were  sold  March  29,  from  near  the  dark  end  of  the  house.  The  har- 
vest was  continued  until  May  1. 

A table  is  given  showing  the  behavior  of  each  variety  with  reference 
to  proximity  to  the  light,  earliness,  weight  of  plant,  diameter  of  head, 
and  length  of  the  longest  leaf. 

While  it  is  true  that  the  very  earliest  heads  were  obtained  from  points  far  removed 
from  the  light,  there  does  not  appear  to  be  any  uniform  behavior,  so  far  as  these 
measurements  go,  in  reference  to  the  light.  Plants  near  the  light  were  much  injured 
and  it  is  not  until  the  fifth  or  sixth  rows  are  reached,  or  a distance  of  7 to  10 
feet,  that  plants  and  heads  of  normal  size  are  procured.  It  must  be  said,  however, 
that  the  lamp  hung  so  low  that  beyond  15  or  20  feet  the  plants  were  much  shaded 
by  their  own  leaves  and  by  plants  in  front  of  them,  and  that  the  influence  of  the 
rays  Avas  therefore  much  broken.  The  general  results,  therefore,  seem  to  indi- 
cate that  the  baneful  influence  of  the  naked  electric  arc  lamp  of  this  pattern  is  dis- 
sipated in  cauliflowers  at  a distance  of  about  10  feet,  and  that  bej'ond  that  point 
the  light  appears  to  exert  little  influence. 

Effect  of  lights  of  different  colors  on  radish  and  lettuce. — The  third 
experiment  was  to  determine  the  behavior  of  plants  under  electric  lights 
of  different  colors. 

A lamp  like  the  one  used  for  the  other  experiments  was  surrounded  by  a six-sided 
frame,  the  back  of  which  was  a bright  tin  reflector  to  throw  the  light  strongly  upon 
the  plants,  four  of  the  front  sides  fieing  supplied  with  plain,  orange,  blue,  and  red 
panes,  respectively,  and  the  remaining  side  being  left  open,  with  no  screen  whatever. 
The  panes  of  glass  used  in  these  screens  were  the  best  samples  of  their  respective 
colors  which  could  be  purchased.  The  blue,  however,  was  really  a purple,  and  the 
orange  was  a dark  amber.  Spectrophotometric  measurements  were  made  of  these 
panes.  * * * 

The  blue  glass  transmitted  about  10  per  cent  of  the  red  rays,  less  than  5 per  cent 
of  the  yellow,  while  it  was  almost  perfectly  transparent  to  the  blue  rays.  The  red 
pane  transmitted  nearly  20  per  cent  of  the  red  rays,  very  few  of  the  rays  lying  between 
red  and  yellow,  about  7 per  cent  of  the  yellow  rays,  while  all  the  blue  rays  were  cut  off. 
Amber  glass  transmitted  about  40  per  cent  of  the  orange  rays,  with  a very  small  per 
cent  of  the  green,  and  none  of  the  blue.  The  .plain  or  white  glass  transmitted  80  per 
cent  of  the  red  rays  and  about  70  per  cent  of  the  blue  rays. 

The  first  year’s  experiment  was  started  late  in  winter,  and  little  was  learned  from 
it  except  the  proper  methods  of  conducting  the  investigation.  Trays  of  germina- 
ting radish  seeds,  in  soil,  were  placed  in  the  various  fields  at  equal  distances  from  the 
arc,  and  the  behavior  of  the  young  plants  was  watched  with  interest.  March  12, 
1892,  the  plants  being  from  1 to  3 inches  high  and  in  seed-leaf,  marked  lieliotropism 
was  noticed  in  the  morning,  even  when  the  light  had  stopped  burning  at  11  o’clock 
the  previous  evening.  In  the  naked  light  the  young  plants  pointed  strongly  towards 
the  Lamp.  The  red  and  white  lights  produced  a little  effect  in  drawing  the  plants 
towards  the  lamp,  while  in  the  blue  field  the  effect  avas  scarcely  perceptible,  and  in 
the  orange  field  not  at  all.  On  the  morning  of  March  13,  the  results  were  about  the 
same,  except  that  the  red  and  white  lights  seemed  to  have  had  more  effect  than  on 
the  previous  night.  It  was  apparent  that  the  smallest  plants  were  those  in  the 
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orange  light.  The  next  night  the  light  burned  hut  a short  time,  and  on  the  fol- 
lowing morning  the  plants  all  looked  towards  the  sunlight.  On  the  15th  the  helio- 
tropism  toward  the  lamp  was  again  marked.  The  best  plants  were  those  in  the 
naked  light,  and  the  poorest  those  in  the  orange  light. 

On  November  7, 1892,  the  electric  lamp  surrounded  by  the  color  screen 
was  hung  in  front  of  a bed  of  lettuce  plants,  4 feet  above  it  and  3 feet 
from  it,  and  burned  about  five  hours  each  night.  The  plain  glass  and 
naked  sections  were  out  of  range  of  the  bed,  and  the  other  screens  had 
caused  no  difference  in  the  plants  under  their  lights  up  to  December  1. 
At  this  date  the  lamp  was  transferred  to  the  opposite  side  of  the  bed 
and  hung  only  a foot  and  a half  above  it,  thus  bringing  all  the  five 
screens  to  bear  upon  the  crop. 

The  position  of  the  screens  was  also  reversed  in  changing  the  lamp,  save  the  blue, 
which  occupied  the  middle  portion  of  the  frame.  The  light  now  began  to  influence 
the  plants,  especially  by  drawing  or  bending  them  towards  it.  This  heliotropism 
was  most  marked  in  the  blue  field,  somewhat  less  in  the  orange  or  amber  field,  and 
a trifle  less  in  the  red.  A week  after  the  lamp  was  moved,  this  influence  was  mani- 
fest ; but  at  this  time  neither  the  plain  screen  nor  the  naked  light  seemed  to  have 
made  an  impression  upon  the  lettuce  plants.  Three  weeks  after  the  moving  of  the 
light,  however,  decided  differences  had  developed  in  the  various  fields.  The  plants 
in  orange  or  amber  light  were  the  largest  and  best ; these  were  followed,  in  order, 
by  those  in  the  red,  blue,  plain,  and  naked  sections.  The  naked  light  had  now  begun 
to  injure  the  plants  seriously,  a phenomenon  which  has  been  repeated  throughout 
our  experiments  from  the  first.  Early  in  January  auxanometers,  for  measuring  the 
hourly  growth  of  plants,  were  started  under  the  naked  light,  and  in  the  red,  blue, 
and  orange  fields,  at  equal  distances  from  the  arc.  The  machines  were  set  in  motion 
January  5,  each  being  attached  to  the  tip  of  a growing  leaf  about  an  inch  and  a half 
in  length.  On  January  18  all  the  machines  were  changed  on  to  new  leaves.  * * * 

[From  the  table]  the  short  growth  under  the  naked  light  is  apparent  at  a glance. 
The  red  field  gave  second  poorest  results  in  the  early  part  of  the  test,  but  it  made 
remarkably  large  growth  later  on.  At  the  time  when  these  readings  were  begun 
the  orange  light  had  the  largest  plants,  and  the  crop  graded  off  through  the  red, 
blue,  and  plain  lights;  but  about  January  20 the  differences  were  seen  to  be  disap- 
pearing. The  small  plants  were  catching  up.  When  the  experiment  was  closed, 
January  31,  all  the  fields  w'ere  of  nearly  equal  size,  except  the  naked  light  plants 
which  were  still  weak  and  small. 

March  2,  Grand  Rapids  forcing  lettuce  Avas  placed  in  the  beds  under 
the  various  colored  lights.  The  results  Avere  practically  the  same  as 
before,  but  the  differences  Avere  less  marked,  otving  to  the  greater  num- 
ber of  hours  of  sunshine  and  the  feAver  number  of  hours  of  electric- 
light. 

This  experiment  seems  to  show  that  lights  of  different  colors  exert  decided  influ- 
ences upon  radish  and  lettuce  plants  early  in  their  growth;  but  these  differences 
tend  to  disappear  as  the  plants  approach  maturity.  The  naked  light,  as  usual,  was 
very  injurious  to  the  plants;  but  in  no  other  case  was  the  influence  of  the  light 
sufficiently  marked  to  make  any  important  difference  in  the  value  of  the  crop. 

Arrangements  are  now  being  made  to  grow  plants  in  a spectrum  during  the  com- 
ing winter. 

Second  report  on  the  comparative  merits  of  steam  and  hot 
water  for  greenhouse  heating,  F.  W.  Card  (A.  Y.  Cornell  Sta.  Bui. 
JYo.  55,  July , 1893,  pp.  144-155). — This  article,  Avith  an  introduction  by 
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L.  H,  Bailey,  contains  a detailed  account  and  tabulated  data  of  an 
experiment  conducted  from  December  29, 1892,  to  April  1,  1893,  in  which 
a forcing  house  was  heated  in  alternate  periods  with  steam  and  with 
hot  water.  The  points  considered  were  the  average  minimum  night 
temperature  within  doors  and  without,  the  consumption  of  coal  by  each, 
system,  daily  fluctuations  of  temperature  within  the  house,  the  influ- 
ence of  pressure  upon  the  temperature  of  steam  pipes,  the  influence  of 
crooks  and  angles  on  the  temperature  of  hot  water  and  steam  pipes, 
the  influence  of  length  of  pipe  for  both  systems,  and  time  required  to 
heat  up  by  both  systems. 

Three  series  of  general  comparisons  were  made  between  hot  water  and  steam. 
From  December  29  to  January  16  the  apparatus  was  used  for  hot  water;  from  Jan- 
uary 16  to  February  10,  it  was  used  for  steam.  February  10  to  23  for  hot  water ; Feb- 
ruary 24  to  March  13  for  steam.  March  16  to  24  for  steam ; March  25  to  April  1 for 
hot  water.  The  last  couplet  concerns  the  comparative  tests  on  the  length  of  the  run 
as  influencing  the  behavior  of  steam  and  hot  water. 

With  hot  water  the  differences  between  the  average  minimum  night 
temperature  indoors  and  outdoors  were  for  the  three  periods,  40-j-J-0  F., 
30°,  and  23|°,  respectively.  With  steam  these  differences  were  30^°, 
29f°,  and  22f°.  The  average  difference  was  slightly  greater  for  hot 
water  than  for  steam ; but  the  author  thinks  that  all  of  this  difference 
can  not  justly  be  attributed  to  the  greater  effect  of  the  hot- water  heating, 
because  the  greatest  difference  occurs  in  the  first  hot  water  test  which 
was  during  very  cold  weather. 

The  length  of  run  was  extended  in  the  last  two  periods  by  81  feet. 
The  hot  water  in  passing  to  the  further  end  of  the  long  run  lost  54^°, 
while  steam  lost  7^°. 

Under  the  present  conditions,  which  were  strongly  in  favor  of  hot  water,  the  fol- 
lowing results  can  be  deduced.  It  will  be  observed  that  they  confirm  several  of  the 
conclusions  of  last  year. 

(1)  Hot  water  maintained  a slightly  greater  average  difference  between  the  mini- 
mum inside  and  outside  night  temperature  than  steam. 

(2)  There  was  practically  no  difference  in  the  coal  consumption  under  the  two 
systems. 

(3)  With  a small  plant  like  this,  the  fluctuations  under  both  systems  are  much 
greater  than  in  larger  ones,  and  neither  proved  very  satisfactory. 

(4)  The  utility  of  slight  pressure  in  enabling  steam  to  overcome  unfavorable  con- 
ditions is  fully  demonstrated. 

(5)  The  addition  of  crooks  and  angles  is  decidedly  disadvantageous  to  the  circula- 
tion of  hot  water  and  of  steam  without  pressure,  but  the  effect  is  scarcely  percepti- 
ble with  steam  under  low  pressure. 

(6)  In  starting  a new  fire  with  cold  water,  circulation  commences  with  hot  water 
sooner  than  with  steam,  but  it  requires  a much  louger  time  for  the  water  to  reach  a 
point  where  the  temperature  of  the  house  will  be  materially  affected,  than  for  the 
steam  to  do  so. 

(7)  The  length  of  pipe  to  be  traversed  is  a much  more  important  consideration 
with  water  than  with  steam. 

(8)  A satisfactory  fall  towards  the  boiler  is  of  much  greater  importance  with 
steam  than  the  manner  of  placing  the  pipes. 
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Winter  cauliflowers,  L.  II.  Bailey  (N.  Y.  Cornell  Sta.  Bui.  No. 
55,  July , 1893,  pp.  139-143). — The  first  forced  cauliflowers  grown  in  the 
winter  of  1890-’91  were  checked  in  their  growth  when  the  plants  were 
about  8 inches  high,  and  after  being  removed  into  a higher  tempera- 
ture the  sudden  stimulus  of  the  new  growth  caused  the  heads  to  split 
or  “button,”  rendering  them  unfit  for  the  market.  In  the  following 
winter  plants  kept  under  a uniform  condition  of  vigor  and  growth  were 
successfully  grown.  In  the  winter  of  1892-’93  two  crops  were  grown 
in  a low  two- thirds- span  house,  60  by  20  feet,  on  a bench  with  a board 
bottom  and  mild  bottom  heat.  The  plants  were  later,  and  the  heads 
smaller  and  less  uniform  than  those  in  solid  beds. 

In  the  same  house  on  a bench  with  a ground  bed  and  no  bottom 
heat  cauliflowers  were  successfully  grown. 

Seeds  for  the  first  crop  were  sown  in  boxes  on  August  24.  The  plants,  having 
been  once  transplanted,  were  set  in  the  beds  October  4 and  5 about  16  inches  apart 
each  way.  Three  varieties  were  used,  Extra  Early  Dwarf  Erfurt,  Gilt  Edge  Snow- 
ball, and  Early  Snowball. 

The  plants  were  watered  two  or  three  times  a week,  as  occasion  demanded,  aud 
the  ground  was  frequently  stirred  with  a hand'weeder.  An  abundance  of  air  was 
given  during  the  day.  * * * The  first  week  iu  December  heads  were  beginning 

to  form.  The  first  heads  were  sold  January  13,  four  and  a half  months  from  the 
sowing  of  the  seed.  The  Erfurt  gave  the  earliest  and  evidently  the  best  results. 
The  plants  had  been  checked  somewhat  late  in  their  history  by  very  dark  weather 
and  possibly  by  some  inattention  in  management,  and  many  of  the  heads  began  to 
“button”  or  to  break  into  irregular  portions  with  a tendency  to  go  to  seed.  [Jan- 
uarjT  20]  nearly  three  fourths  of  the  crop  had  matured  sufficiently  to  give  market- 
able heads,  although  many  of  the  heads  were  small.  * * * January  25,  1893,  a 

second  crop  of  cauliflowers  was  set  in  the  beds,  comprising  Early  Snowball  and 
Dwarf  Erfurt.  Seeds  for  this  crop  were  sown  in  flats  October  21.  On  November  5 
the  plants  were  transplanted  to  other  flats,  and  on  December  16  shifted  to  3-inch 
pots,  where  they  remained  until  set  in  the  bed.  * - * * About  March  20  heads 

were  found  to  be  forming  in  the  Early  Snowball.  A week  later  than  this,  Snow- 
ball had  heads  3 or  4 inches  in  diameter  while  Erfurt  showed  none.  The  first 
heads  were  sold  March  29,  about  five  and  a third  months  from  the  time  of  sowing. 

* * * Ninety  per  cent  of  the  plants  made  good  heads,  which  is  a very  large  pro- 

portion, even  for  the  best  field  culture.  In  this  crop,  the  heads  were  allowed  to 
attain  a larger  size  than  in  the  midwinter  crop,  the  average  diameter  being  about 
6 inches.  It  is  rarely  necessary  to  bleach  the  heads,  as  is  done  in  field  culture. 

A record  of  experiments  in  fruit  culture,  J.  Clayton  ( Alabama 
College  Sta.  Bui.  No.  47,  July , 1893,  pp.  14). — Crapes  (pp.  3-5). — In  1886* 
48  varieties  of  grapes  were  planted  on  a northern  exposure.  Of  most 
varieties  6 vines  were  planted.  In  1893  all  varieties  were  dead  except 
those  of  which  more  than  100  vines  had  been  planted  originally,  viz, 
Concord,  Delaware,  Ives,  and  Perkins. 

On  careful  investigation  July  1, 1893,  we  find  we  have : Concord,  60  dead,  44  living ; 
Delaware,  7 dead,  93  living;  Ives,  11  dead,  92  living;  and  Perkins,  29  dead,  72  living. 

It  will  be  seen  from  these  figures  that  the  Delaware  and  Ives  are  the  most  hardy, 
while  t-lie  Concord  and  Perkins  are  reasonably  so.  These  four  make  an  admirable 
succession  of  fruit,  the  Perkins  ripening  early  in  July,  then  the  Delaware  and  Con- 
cord, and  last  of  all,  the  Ives. 

In  the  new  vineyard,  with  southern  exposure,  planted  in  1889  (see  Bulletin  No.  29, 
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p.-ige  15),  tlie  results  are  almost  identical.  Out  of  78  varieties  planted  only  17  are 
alive  July  1,  1893,  and  of  these,  the  four  [above  named]  with  the  addition  of  the 
Martha,  Norton  Virginia,  Empire  State,  Warren,  and  Cyuthiana,  are  the  only  ones 
of  any  value. 

[Green  Mountain,  Northern  Muscat,  and  Moore  Diamond  are  promising,  but  require 
further  trial.] 

Of  the  8 varieties  of  the  Rotundifolia  or  Muscadine  type,  planted  in  1886  (see  Bul- 
letin No.  29,  page  18),  all  are  giving  perfect  satisfaction.  By  planting  the  ordinary 
Scuppernong,  the  Memory,  the  Mish,  and  Flowers,  one  can  have  a constant  supply 
of  this  fruit  until  frost.  The  Memory  and  Mish  are  especially  desirable,  combining 
superior  quality  with  vigorous  growth  and  great  productiveness.  The  Flowers 
has  not  the  fine  quality  of  the  Memory  and  Mish,  but  being  the  latest  to  ripen  is 
very  valuable,  and  for  wine  making  is  unsurpassed  by  any  grape. 

Apples  (pp.  5-8). — Of  45  varieties  planted  in  1886  only  the  following 
are  recommended  for  general  use:  (1)  Summer  varieties — Bed  June, 
Bed  Astrachan,  Early  Harvest,  Carolina  Watson,  and  Horse;  (2)  fall 
varieties— Elgin  Pippin,  Simmons  Bed,  Carter  Blue,  Kittageskee, 
Tuskaloosa  seedling,  Bom^nite,  and  Horn;  (3)  winter  varieties — 
Hewes  Virginia,  Limber  Twig,  Stephenson  Winter,  Ben  Davis  or  New 
York  Pippin,  and  Wine  Sap.  Notes  on  the  above  varieties  state  the  time 
of  ripening  and  character  of  the  growth  and  fruit.  Lists  are  given 
showing  the  varieties  making  a good  growth  of  tree  but  failing  to  fruit 
well,  those  badly  attacked  by  blight,  and  those  proving  entire  fail- 
ures. 

Pears  (pp.  8,  9). — Of  45  varieties  planted  in  1885  all  succumbed  to 
pear  blight  except  Kieffer,  Garber  Hybrid,  Angouleme,  Mount  Vernon, 
and  Winter  Nelis.  Large  Duchess,  Smith  Hybrid,  and  Le  Conte  are 
not  entirely  dead,  but  probably  too  badly  affected  to  recover. 

Peaches  (pp.  9-11). — In  1885  there  were  planted  37  varieties  of  budded 
trees  and  50  seedlings.  A few  died  in  transplanting,  and  later  3 bud- 
ded trees  died.  July  1,  1893,  all  varieties  were  in  a healthy  condition. 
Notes  are  given  on  the  following  varieties,  which  in  the  -order  named 
furnish  “a  complete  succession  from  June  to  November:’7  Alexander, 
Hale  Early,  Early  Tillotson,  Parnell  Nos.  1 and  2,  Amelia,  Burke, 
Crawford  Early,  Stump  the  World,  Thurber,  Elberta,  Arietta,  Duggar 
Golden,  General  Lee,  Stonewall  Jackson,  Crawford  Late,  Eaton  Golden, 
Denning  September,  Stinson  October,  and  Hudson  November. 

Plums  (p.  11). — Of  13  varieties  planted  in  1885,  only  the  Wild  Goose 
grafted  on  peach  stock,  the  Weaver,  Southern  Golden,  and  Hattie 
were  living  July  1, 1893.  Nine  varieties  of  the  Japan  type  were  planted 
in  1889,  4 of  which  bore  their  first  crop  in  1892. 

Quinces  (p.  11). — Of  5 varieties  planted  in  1885,  only  the  Champion 
and  the  Chinese  or  Quincedonia  have  borne  fruit. 

Cherries  (p.  12). — Of  8 varieties  tested  all  proved  failures. 

Mulberries  and  nut-bearing  trees  (p.  12). — Only  2 varieties  of  mul- 
berries, Hicks  and  Claude,  are  recommended.  Pecans,  English  wal- 
nuts, and  black  walnuts  are  growing  well  on  the  station  grounds. 

Raspberries  (p.  12). — Of  16  varieties  of  Bed  Cap  raspberries  tested, 
Turner  and  Cuthbert  are  preferred. 
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fit ra /cherries  (pp.  12,  13). — From  the  long  list  of  different  varieties  of 
strawberries  tested  on  the  experiment  grounds  (see  Bulletins  No.  2, 
1887,  and  No.  2,  1888,  old  series,  and  Bulletins  Nos.  1,  20,  and  29,  new 
series  of  the  station),  the  following  six  have  proved  most  successful 
and  desirable: 

Sharpless,  Wilson,  Belmont,  Bubach,  Eureka  or  1001,  Haverland. 

Melons  fp.  13). — Twenty-eight  varieties  of  watermelons  have  been 
tested.  Those  most  prized  are  Cuba,  Sugar  Loaf,  Jones,  Pride  of 
Georgia,  Cifban  Queen,  and  Jordan  Gray  Monarch,  in  the  order  named. 
Kolb  Gem  is  recommended  only  for  shipping.  From  30  varieties  of 
cantaloupes  the  following  have  given  satisfaction:  Improved  Pine 
Apple,  Nutmeg,  Netted  Gem,  Extra  Early  Hackensack,  Baltimore  or 
Acme,  Atlantic  City,  and  Nixon. 

Small  fruits,  A.  B.  McKay  ( Mississippi  Sta.  Bui.  No.  26 , Aug.,  1893 , 
pp.  15). — Strawberries  (pp.  3-14). — Notes  on  38  varieties  and  directions 
for  planting,  cultivating,  mulching,  and  renewing  old  plantings.  The 
most  promising  varieties  are  mentioned  in  the  following  summary: 

Charleston,  Hoffman,  Michel,  and  Crescent  are  among  the  earl  iest  varieties ; Cloud, 
Finch,  Windsor  Chief,  Wilson,  and  Sucker  State  are  midseason ; Enhance,  Cumberland, 
Gandy,  McNeill,  Michel,  and  Bubach  are  among  the  latest  hearers.  Among  the  best 
shippers  are  Charleston,  Hoffman,  Cloud,  Enhance,  Bubach,  Gandy,  and  Finch.  For 
local  market  and  home  use  plant  Cumberland,  McNeill,  Gandy,  Enhance,  Michel, 
Bubach,  and  Monmouth. 

Though  planting  in  cloudy,  wet,  summer  weather,  or  in  midwinter 
was  fairly  successful  the  best  results  were  secured  by  planting  soon 
after  the  first  of  October,  and  in  February  and  March.  The  plants  are 
allowed  to  become  matted  on  a space  12  to  15  inches  broad.-  Early  in 
the  season  the  space  between  the  rows  is  broken  deeply,  after  which  all 
cultivation  is  shallow.  Good  results  were  obtained  by  sowing  cowpeas 
between  the  rows  late  in  July. 

For  mulching  purposes  we  have  found  nothing  equal  to  cotton-seed  hulls.  Two 
and  a half  to  3 tons  are  required  to  the  acre.  * * * The  hulls  are  put  on  during 

February,  and  are  spread  on  just  thick  enough  to  hide  the  soil  well  between  and 
around  the  plants.  On  the  sides  of  the  rows  the  hulls  should  extend  about  4 inches 
beyond  the  line  of  the  surface  covered  by  plants.  * * * 

To  renew  old  plantings  where  there  is  a sufficient  number  of  new  plants  between 
the  rows,  * * * just  after  harvest,  with  a sharp  plow,  cut  away  all  the  plants 

except  those  that  will  remain  within  a 4 to  6 inch  strip  along  one  side  of  the  old  row ; 
thin  to  proper  width  and  treat  as  a new  planting.  By  renewing  each  season  in  this 
manner,  on  choice  land,  six,  and  even  eight,  successive  harvests  may  be  made  from 
the  same  soil  before  it  goes  to  other  crops. 

Gooseberries  and  currants  (p.  14). — Four  varieties  of  each  were  planted 
on  a yellow  loam  soil  witli  clay  subsoil.  At  the  close  of  the  second 
season  there  were  few  gooseberry  pi  ants  and  no  currant  plants  alive. 

Raspberries  (p.  14). — In  the  fall  of  1888,  7 varieties  were  planted. 
Only  the  Guthbertand  Turner  Bed  survived  the  second  season,  and  the 
stands  of  these  were  poor  at  the  end  of  the  third  season. 
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Blackberries  (p.  15). — Of  the  5 varieties  planted  in  1888,  only  Kitta- 
tinny  aud  Lawton  proved  satisfactory.  Both  of  these  varieties,  after 
bearing  three  heavy  crops,  were  in  the  next  two  seasons  almost  destroyed 
by  red  rust.  Lucretia,  planted  in  1890,  bore  one  heavy  crop  and  has 
remained  so  far  free  from  rust. 

Analyses  of  figs,  M.  E.  Jaffa  aud  G.  E.  Colby  ( California  Sta. 
Bid.  No.  102 , June,  1893 , pp.  1-6). — u The  growing  importance  of  the  fig 
industry  in  California”  demanded  that  this  fruit  should  be  studied 
in  accordance  with  the  plan  already  followed  with  respect  to  other 
California  fruits  and  reported  in  Bulletins  Nos.  93,  97,  and  101  of  the 
station  (E.  S.  B.,  vol.  in,  p.  78;  iv,  pp.  157,  918).  For  this  purpose 
11  of  the  most  important  varieties  of  the  crop  of  1892  were  selected  and 
examined.  These  included  White  Adriatic  (2),  Smyrna  (2),  California 
Black,  Hirtu  du  Japon,  Constantine,  Du  Roi,  DoreeNarbus,  Pasteliere, 
and  Brunswick  ( ?}. 

The  following  tables  give  the  average  results  of  physical  and  chemi- 
cal examination  of  these  varieties. 


Average  analyses  of  figs. 


PHYSICAL  ANALYSIS. 


Average  weight 

Number 

Juice,  pressed. . . 
Pulp,  pressed . . . 


CHEMICAL  ANALYSIS. 

Sugar  in  juice  by  copper  test 

Sugar  in  fresh  fruit 

Acid  in  juice  (calculated  as  S03) 

Nitrogen  in  whole  fresh  fruit 

Albuminoids  in  whole  fresh  fruit 

Ash  in  whole  fresh  fruit 

Water  in  whole  fresh  fruit 


Average 
of  11 


analyses. 


grams.. 

per  pound.. 
. .-.per  cent.. 
do 


37.70 
14.  75 
74.35 
25.  05 


.per  cent.. 

do 

do 

do 

do 

do.... 

do 


21.  42 
15.  73 
0. 14 
0.  20 
1.25 
0.  62 
81.  84 


Ash  analyses  of  figs. 


White 

Adriatic. 

Smyrna. 

Per  cent. 
0. 897 

60.13 
1.17 
9.12 
5. 32 
0-  84 
d.  19 
11.07 
4.  75 
4. 85 
2.  55 

Per  cent.  . 

Composition  of  pure  ash: 
Potash 

48.60 
2.  20 

Soda 

Lime 

Magnesia 

Iron  oxide 

Manganese  oxide 

Phosphoric  acid 

11  20 

Sulphuric  acid 

Silica 

Chlorine 

Total 

99.  99 
0.  63 

Less  excess  of  oxygen  due  to  chlorine 

Total 

99. 36 
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Proportion  of  juice  to  pulp. — The  juiciest  fruit,  White  Adriatic,  had 
over  85  per  cent  of  juice;  the  driest  sample,  Smyrna,  contained  but  64 
per  cent  of  juice. 

Sugar  and  acid  contents  of  the  juice  and  fruit. — In  the  whole  fruit,  the  highest  sugar 
is  seen  in  White  Adriatic;  however,  the  juice  of  one  Smyrna  variety  shows  29.90  per 
cent  sugar,  which  when  referred  to  the  fresh  fruit  is  still  over  1 per  cent  less  than 
that  of  the  White  Adriatic,  or  as  19.20  to  20.45  per  cent.  Doree  Narbus  and  Con- 
stantine, with  respectively  27.40  and  24.04  per  cent  sugar  in  their  juice,  show,  on 
account  of  their  dry  flesh,  much  less  sugar,  in  whole  fruit,  than  either  of  the  Adri- 
atics.  Another  Smyrna  variety  has  the  lowest  sugar  percentage,  amounting  to  hut 
8.0  in  the  whole  fruit,  some  4.5  per  cent  less  than  the  California  Black  with 
12.40.  * * * 

The  acid  of  the  figs,  expressed  in  terms  of  sulphuric  (SO;J)  for  the  sake  of  compari- 
son, seems  to  he  very  much  lower  than  that  found  in  any  of  our  other  fruits. 

Nutritive  values. — As  heretofore  pointed  out  in  Bulletin  No.  101,  the  fig  rates  first 
in  flesh-forming  materials  among  our  fruits;  apricots  and  plums,  second;  prunes  and 
oranges,  third. 

Ash  composition  and  nitrogen  content. — As  to  nitrog<^,  it  is  readily  seen  that  among 
our  fruits,  the  figs,  on  the  whole,  draw  decidedly  the  highest  amount  and  are  quite 
like  those  of  foreign  production  in  this  regard.  * * * A ■* 

With  the  exception  of  the  grape,  it  seems  that  the  fig  draws  rather  more  heavily 
upon  the  mineral  ingredients  that  will  need  to  he  replaced  by  fertilization  than  do 
any  of  the  other  fruits  we  have  examined.  * * * 

In  the  ashes  of  the  fig,  as  in  the  prune,  apricot,  orange,  and  lemon,  we  find  potash  to 
he  the  leading  ingredient,  amounting  to  about  three  fifths  of  the  whole  ash.  * * *- 

The  fig,  like  the  lemon,  appears  to  range  a little  below  the  other  fruits  in  its  draft 
upon  phosphoric  acid,  for  we  find  the  ashes  to  stand  in  the  following  order  in  their 
phosphoric  acid  percentages,  viz:  Prunes,  14.1;  apricots,  13.1;  oranges,  12.4,  and 
lemons  and  figs,  11.1. 

Report  of  the  horticulturist,  S.  T.  Maynard  ( Massachusetts  Hatch 
Sta.  Report  for  1892,  pp.  156 , 157). — Fruits  (pp.  156,  157). — Among  the 
new  varieties  tested  none  of  preeminent  merit  were  found. 

Taking  the  old  and  new  varieties  together,  those  that  our  tests  lead  us  to  pro- 
nounce the  most  valuable  for  general  market  and  home  use  are  as  follows,  given  in 
the  order  of  ripening: 

Apples. — Red  Astrachan,  Gravenstein,  Haas  Baldwin,  Rhode  Island  Greening,  Rox- 
bury  Russet. 

Pears. — Giffard,  Clapp,  Bartlett,  Bose,  Sheldon,  Anjou,  Lawrence,  Dana  Hovey. 

Peaches.  — Amsden  (on  account  of  hardiness  of  buds),  Early  Rivers,  Crawford 
Early,  Crawford  Late,  Mountain  Rose,  Oldmixon,  Crosby  (Excelsior),  Stump. 

Plums. — Bradshaw,  McLaughlin,  Lombard,  German  Prune. 

Quinces. — Orange,  Rea  Mammoth. 

Grapes. — Moore  Early,  Worden,  Concord,  Delaware,  Winchell  (Green  Mountain). 

Blackberries. — Agawam,  Snyder,  Taylor,  Erie. 

Blacli-cap  raspberries. — Soheugan  or  Doolittle,  Gregg,  Nemeha,  Crawford. 

Bed  raspberries. — Marlborough,  Hansell,  Cutlibert. 

Currants. — Versaillaise,  Cherry,  Fay  Prolific. 

Strawberries . — Beder  Wood,  Bubacli,  Haverland,  Sharpless. 

Greenhouse  experiments. (p.  157). — Experiments  in  overhead  vs. under- 
bench  piping  have  been  continued  with  about  the  same  results  as  for 
the  past  two  years.  For  an  account  of  previous  experiments  see  Bulle- 
tin No.  15  of  the  station  (E.  S.  R.  vol.  hi,  p.  289.) 
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u Fertilizers  for  the  greenhouse  have  been  experimented  with,  but  no 
1 results  have  been  reached  at  this  time  other  than  those  reported  in 
previous  bulletins.” 

FORESTRY. 

The  forest  tree  plantation,  T.  J.  Burrill  and  G.  W.  McCluer 
( Illinois  Sta.  Bui  JSfo.  26,  May,  1893,  pp.  205-214,  plates  3). — The  bul- 
letin is  a report  on  the  experimental  forest  plantation  begun  in  1871. 
The  first  official  act  in  the  establishment  of  the  experiment  was  a report 
| to  the  university  board  by  the  committee  on  horticulture  in  November, 
1808,  advising  that  some  steps  be  taken  to  begin  experiments  in  the 
cultivation  of  useful  forest  trees.  On  March  11,  1869,  the  legislature 
passed  an  act  setting  aside  $1,000  for  the  purchase  of  trees  and  seeds. 
The  following  kinds  of  trees  have  been  planted:  Basswood,  ailanthus, 
soft  maple,  hard  maple,  box  elder,  honey  locust,  hardy  catalpa,  tender 
catalpa,  green  ash,  white  elm,  osage  orange,  white  walnut,  black  walnut, 
small-nut  hickory,  large-nut  hickory,  burr  oak,  chestnut,  tvliite  willow, 
white  pine,  Austrian  pine,  Scotch  pine,  Norway  spruce,  European  larch, 
and  red  cedar.  Most  of  the  trees  were  purchased  as  seedlings,  one  to  three 
years  old,  and  allowed  to  remain  in  the  nursery  for  two  years,  but  some 
were  planted  immediately  in  the  experimental  plats.  In  other  cases 
seeds  were  planted  where  the  trees  were  to  grow.  They  were  all  planted 
iu  rows,  usually  4 feet  apart  and  2 feet  in  the  row,  cultivated,  trimmed, 
and  thinned  from  time  to  time.  Details  of  method  of  planting,  culti- 
vation, etc.,  are  given.  The  forest  record  for  1871  shows  7 acres  planted 
wfith  36,749  trees  at  a total  cost  of  $583.  In  1872  many  trees  were 
replanted  and  new  ones  added.  In  this  year  10,083  trees  were  added, 
and,  with  the  cultivation  given,  the  whole  cost  for  the  year  was  $37 1 .40. 
In  1876  the  total  cost  from  the  beginning  had  been  $1,466.97.  In  1886 
nearly  acres  had  been  planted  and  cultivated  at  a total  cost  of 
$1,846.87.  There  had  been  sold  trees  to  the  value  of  $183.25,  inaking 
a net  cost  for  the  fifteen  years  of  $1,663.62.  Of  the  trees  planted  the  fol- 
lowing are  now  in  excellent  condition  and  very  promising:  Black  wal- 
nut, box  elder,  hardy  catalpa,  larch  (growing  on  high  ground),  hard 
maple,  Scotch  pine,  white  pine,  Norway  spruce,  and  white  willow. 
The  others  planted  are  only  in  fair  condition,  excepting  alianthus, 
white  walnut,  tender  catalpa,  and  larch  (growing  on  low  ground). 
These  are  in  poor  condition.  A detailed  account  of  the  history  and 
present  condition  of  each  variety  is  given.  The  best  trees  average 
now  from  4 to  10  inches  in  diameter,  while  some  are  16  to  18  inches, 
and  one,  a white  willow,  23  inches  in  diameter. 

The  conclusions  of  the  authors  are  as  follows : 

Under  present  circumstances  it  seems  impossible  for  forest  tree  plantations  to  be 
profitable  as  a farm  crop  on  land  fit  for  wheat  and  corn.  It  is  idle  to  talk  of  grow- 
ing’ wood  for  fuel — except  on  farms,  for  home  use — when  good  bituminous  coal  can 
be  had  at  present  prices.  The  fact  is,  in  Illinois,  though  the  extent  of  the  natural 
forests  has  been  vastly  diminished,  the  price  of  cord  wood  does  not  advance. 


EXPERIMENT  STATION  RECORD. 


304 

Lands,  even  though  well  timbered,  sell  at  a less  price  per  acre  than  adjoining  lands 
of  the  same  quality  that  have  been  cleared,  or  than  prairie  lands  of  the  same  pro- 
ductiveness. The  value  of  the  timber  in  such  places  is  less  than  the  cost  of  clearing 
and  bringing  under  cultivation.  It  must,  however,  he  recognized  that  the  value  of 
natural  forests  gives  little  information  as  to  the  worth  of  artificial  plantations.  The 
former  may  he  mainly  composed  of  what  is  in  the  locality  most  prized;  hut  it  is 
usual  that  a small  proportion  only  of  the  trees  are  those  commanding  the  highest 
price.  In  the  artificial  plantation,  judiciously  managed,  the  whole  may  he  high- 
priced,  useful  material;  this,  too,  may  he  more  readily  accessible  and  within  easy 
reach  of  the  market. 

Let  it  he  clearly  understood  that  in  the  foregoing  tree-growing  for  timber  has  been 
the  point  discussed.  But  the  planting  of  trees  has  other  and  higher  claims. 
Whether  or  not  the  actual  amount  of  rainfall  is  modified  by  forests,  there  is  not  the 
slightest  doubt  hut  that  the  climate  is  affected.  The  temperature  is  equalized;  the 
extremes  of  heat  and  cold  are  not  so  great.  The  air  is  modified  as  to  the  amount  of 
moisture,  especially  in  dry  times  in  summer.  The  moisture  of  the  soil  is  better  distrib- 
uted through  the  year.  The  running  streams  are  better  sustained,  and  also  less  subject 
to  destructive  floods,  where  the  country  js  well  timbered  than  where  the  land  is  kept 
hare  by  cultivation  and  the  surface  so  drained  that  the  water  runs  away  at  once. 
Heavy  winds  are  greatly  checked)  much  to  the  comfort  of  man  and  animals.  Crops 
are  preserved  in  various  ways  from  the  destructive  influence  of  air  moving  too 
rapidly.  Lastly,  trees  for  the  ornamentation  of  the  home  area,  as  well  as  for  the 
wide  expanse  of  the  country  itself,  can  never  he  neglected  by  a people  whose  cul- 
tured tastes  and  educated  perceptions  give  them  pleasure  in  the  beautiful  and  the 
picturesque.  To  one  who  lias  no  love  for  trees  as  such,  half  their  value  is  lost.  He 
who  can  see  nothing  hut  wood  for  fuel  or  for  the  manufactory  in  a shady  grove  sees 
nothing  but  the  dullest  and  poorest  side  of  life.  While  it  must  he  insisted  that  the 
figures  presented  by  theorists  as  to  the  value  of  timber  as  a crop  are  extravagant,  and 
by  no  means  a proper  basis  for  business,  tree-planting  for  the  many  and  varied  pur- 
poses of  health,  comfort,  and  pleasure,  with  financial  profit  as  a subordinate  factor, 
should  be  studied  and  practiced  by  individuals,  communities,  and  nations.  It  is  to 
be  hoped  that  the  experiment  of  which  this  account  is  made  will  not  be  considered 
worthless  if  the  expenditures  are  never  equaled  by  the  receipts. 

There  is  one  reason  for  uneasiness  about  this  experiment,  as  there  must  be  about 
every  forest  tree  plantation.  The  matter  is  so  serious  that  this  report  ought  not  to  be 
closed  without  a word  upon  it.  The  danger  of  fire  is  a real  and  imminent  one.  The 
areas  bearing  the  conifers  are  liable  to  be  burnt  over  during  any  dry  time,  and  in 
autumn,  after  the  fall  of  the  leaves,  the  portions  devoted  to  deciduous  trees  are  quite 
as  unsafe.  A burning  wad  from  a gun,  a spark  from  a pipe,  a negligent  use  of  fire 
by  a tramp,  may  be  sufficient  to  start  a conflagration  which  shall  destroy  within  a 
few  hours  the  products  of  years  and  decades.  The  incendiary  has  an  abundant 
chance  for  the  practice  of  his  most  despicable  and  criminal  acts.  * * * It  is 

impracticable  to  gather  the  fallen  leaves  and  branches,  which,  moreover,  are  neces- 
sary as  a mulch  for  the  best  growth  of  the  trees.  There  seems  to  be  little  offered 
but  to  take  the  risk.  If  so,  this  must  be  included  among  the  items  of  obstacles  and 
expenses. 

SEEDS. 

Walter  H.  Evans,-  Editor. 

Experiments  in  germination  of  treated  seed,  W.  A.  Kellerman 

( Ohio ■ Sta.  Bui.,  vol.  I,  No.  3 , tech,  ser .,  Apr.,  1893,  pp.  201-206). — Sev- 
eral lots  of  corn,  oats,  and  wheat  were  treated  with  hot  water  (132°  F.) 
for  fifteen  minutes,  J per  cent  solution  of  potassium  sulphide  for  eight 
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hours,  and  the  same  solution  for  twenty-four  hours.  The  tests  were 
begun  in  July,  1891,  and  repeated  at  intervals  of  five  and  one  half, 
thirteen  and  one  fourth,  and  seventeen  and  three  fourths  months. 
Wooden  trays  partly  filled  with  sand  were  used  in  the  tests.  The 
seeds  were  placed  on  top  of  the  sand  and  kept  sufficiently  moist.  In 
every  case  the  treated  seeds  were  compared  with  untreated.  The  fol- 
lowing table  gives  the  results  obtained  by  the  author: 

Germination  of  seed  at  intervals  after  treatment. 


Percentage  germination. 


When  tested. 

Treatment. 

Corn. 

Oats. 

Wheat. 

43 

ai 

£ 

cz 

o 

& 

o 

TS1 

Third  day.  J 

| 

’3) 

S 

>5 

c3 

m 

f 

1 

Third  day.  j 

b£ 

u 

| First  day. 

Second  day. 

j Third  day.  | 

cS 

-d 

% 

At  time  of  treatment 

0 

12 

35 

100 

0 

32 

81 

99 

Do  . 

Hot  water 

0 

23 

53 

1*0 

0 

59 

76  ! 

97 

Do 

Potassium 

sulphide, 

0 

36 

70 

1100 

0 

59 

81 

91 

8 hours. 

1 

Do 

Potassium 

sulphide, 

42 

85 

97 

100 

10 

58 

74 

75 

24  hours. 

months  after  treat- 

Check  

0 

1 

29 

99 

0 

5L 

87 

99 

34 

93 

98 

99 

ment. 

■ 

Do 

Hot  water 

0 

5 

37 

99 

1 

68 

93 

99 

10 

59 

79 

97 

Do 

Potassium 

sulphide. 

0 

0 

14 

97 

0 

78 

93 

98 

36 

86 

91 

93 

8 hours. 

Do 

Potassium 

sulphide, 

0 

0 

1 

75 

0 

72 

83 

87 

30 

89 

93 

95 

24  hours. 

13J  months  after  treat- 

Check  

0 

70 

97 

97 

1 

60 

79 

85 

45 

83 

86 

87 

ment. 

Do 

Hot  water 

o 

38 

98 

I 99 

0 

56 

77 

85 

5 

67 

78 

89 

Do 

Potassium 

sulphide, 

0 

33 

92 

97 

0 

37 

52 

70 

49 

72 

76 

76 

8 hours. 

Do 

Potassium 

sulphide, 

0 

2 

15 

66 

0 

25 

33 

56 

32 

60 

63 

65 

24  hours. 

17|  months  after  treat- 

Check  

0 

0 

13 

97 

0 

6 

27 

35 

0 

41 

61 

69 

ment. 

Do 

Hot  water 

0 

0 

27J 

100 

0 

u 

27i 

53 

0 

234 

47 

57 

Do 

Potassium 

sulphide, 

o 

oi 

10 

33 

0 

36| 

51 

54 

8 hours. 

Do 

Potassium 

sulphide, 

0 

0 

0 

35 

0 

1 

10 

29 

0 

36 

50 

58 

24  hours. 

In  the  above  table  the  results  obtained  from  the  seed  soaked  for 
twenty-four  hours  in  potassium  sulphide  solution  are  relatively  too 
high  for  the  first  day’s  germination,  as  they  have  really  a day’s  start 
of  the  other  seeds.  The  same  is  partly  true  for  those  soaked  for  eight 
hours.  The  author’s  conclusions  are  as  follows : 

The  treatment  of  seed  with  either  of  the  two  smut  fungicides— hot  water  (132° 
F.,  15  minutes)  and  potassium  sulphide  (i  per  cent  solution) — is  to  he  recom- 
mended for  hastening  the  germination  of  the  seeds  and  to  induce  the  plant  to  pass 
as  quickly  as  possible  the  period  of  greatest  vulnerability  to  smut  infection,  namely, 
the  earliest  stage  of  the  seedling  when  it  is  extremely  delicate. 

The  treated  seed  generally  shows  a better  germination  than  untreated  seed.  The 
germination  at  the  end  of  a few  months  is  scarcely  as  favorable  and  after  a long 
interval  it  is  plainly  inferior. 

Whether  the  explanation  of  better  germination  of  treated  seed  is  to  be  sought  for 
in  some  possible  change  in  the  testa  or  seed  coats,  or  portions  exterior  to  the  embryo, 
perhaps  rendering  them  better  moisture-absorbing  agents,  is  not  known.  The 
explanation  referred  to  above,  namely,  the  development  of  an  enzyme  by  gentle 
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beat,  though  it  may  account  for  the  better  germination  in  case  of  the  seed  treated 
with  hot  water,  evidently  would  he  no  explanation  for  the  improved  germination  of 
the  seed  treated  with  potassium  sulphide,  since  in  the  latter  case  no  heat  was  applied 
and  water  of  ordinary  summer  temperature  of  rain  water  stored  in  a cistern  was 
used. 

WEEDS. 

Walter  H.  Evans,  Editor. 

Colorado  weeds,  C.  S.  Crandall  (Colorado  Sta.  Bid.  No.  23,  Apr.,  ., 
1893 , pp.  12,  plates  12). — A popular  statement  is  made  regarding  weeds, 
tlieir  liabits,  and  distribution.  The  provisional  list  of  weeds,  as  compiled 
by  the  author,  embraces  228  species  and  varieties,  representing  141 
genera  and  42  orders.  The  orders  most  abundantly  represented  are 
Composites,  Leguminosw,  Graminece,  and  Polygonacece. 

A tabulated  classification  is  as  follows : 


Classification  of  species  of  Colorado  weeds. 


Duration. 

Native. 

Foreign. 

Total. 

Degree  of  badness. 

Native. 

Foreign. 

Perennial 

9S 

30 

128 

Worst  weeds 

27 

29 

Biennial 

11 

7 

18 

Dad  weeds 

55 

26 

Annual 

4G 

43 

89 

Indifferent  weeds. . . 

66 

25 

Detailed  descriptions,  illustrations,  and  methods  suggested  for  eradi- 
cation are  given  for  the  following:  Shepherd’s  purs e (Capsella  bursa- 
pastoris),  cow  herb  or  cockle  (Saponaria  vaccaria),  small-flowered  gaura 
( Gaura  parviflora),  gum  plant  or  rosin  weed  ( Grindelia  squarrosa), 
poverty  iveed  (Iva  axillaris ),  I.  xanthiifolia,  beaked  horse  nettle  or 
buffalo  bur  ( Solatium  rostratum ),  Fransera  discolor , and  squirrel- tail 
grass,  foxtail,  or  wild  barley  (Hordeum  jubatum). 

DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Report  of  the  botanist  of  Vermont  Station,  L.  It.  Jones  ( Ver- 
mont Sta.  Report  for  1892,  pp.  56-88,  plates  4,  figs.  3). 

Synopsis. — A report  on  investigations  of  the  following  diseases:  (1)  Potato  diseases, 
(2)  oat  smut,  (3)  orchard  diseases,  (4)  a cucumber  spot  disease,  and  (5)  green- 
house diseases. 

Potato  diseases  (pp.  57-72). — The  author  gives  a report  on  a comparative 
test  of  twelve  fungicides  for  potato  rot  (PKytophtliora  infestans),  early 
blight  ( Macrosporium  solani),  and  potato  scab.  The  investigations  were 
in  the  line  of  those  given  in  the  Annual  Report  of  the  station  for  1894 
(E.  S.  R.,  vol.  iv.  p.  471),  and  were  the  chief  investigations  for  the  year. 
For  the  potato  rot  or  late  blight  (. Phytoplithora  infestans),  tests  were  made 
in  three  fields  with  the  following  fungicides : Copper  soda  solution,  ver- 
digris solution,  Bordeaux  mixture  with  molasses,  aminoniacal  copper 
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j carbonate,  strong-  Bordeaux  mixture,  weak  Bordeaux  mixture, very  weak 
Bordeaux  mixture,  copper  and  ammonium  carbonates,  glue  mixture, 
modified  eau  celeste,  copper  carbonate  in  suspension,  and  copper  chloride 
solution,  formulas  for  all  of  which  are  given.  The  plats  were  staked 
out  July  30,  and  the  first  application  of  fungicides  was  made  on  that 
day.  Three  weeks  of  rainy  weather  followed.  August  10  the  first  evi- 
dence of  the  rot  was  noticed  in  one  of  the  check  plats,  and  by  August 
12  every  check  plat  was  plainly  affected.  The  second  spraying  was 
given  August  13  in  the  same  order  as  before,  except  that  the  verdigris 
solution  was  reduced  one  half,  the  stronger  solution  plainly  injuring  the 
foliage.  August  25  the  third  application  was  made,  similar  to  the 
second.  Only  two  thirds  of  the  plats  were  treated  the  third  time,  in 
order  to  test  the  value  of  two  and  three  applications  of  the  fungicides. 
September  8 every  leaf  in  the  check  plats  was  dead,  some  of  the  treated 
plats  were  affected,  and  others  showed  no  trace  of  disease.  When  dug, 
the  differences  in  the  yields  were  no  less  striking  than  those  in  the 
appearance  of  the  tops.  Judging  from  the  appearance  of  the  plants 
in  the  different  plats  and  the  yields,  the  fungicides  are  ranked  in  the 
following  order  of  merit: 


Relative  value  of  f ungicides  for  potato  rot. 


Rank. 

Fungicide. 

Remarks. 

1 

2 

3 

Strong  Bordeaux  mixture 

Bordeaux  mixture  and  molasses 

Weak  Bordeaux  mixture 

1 

! These  four  are  the  only  ones  of  sufficient  merit 
| to  recommend  them  for  practical  use. 

4 

5 

6 

Modified  eau  celeste 

Copper  soda  solution  

Verdigris  

8 

Very  weak  Boadeaux  mixture 

Precipitated  copper  carbonate 

] These  were  all  beneficial,  most  of  them  to  a 
} profitable  degree,  but  not  to  be  ranked  with 
j the  other  four. 

J ' 

9 

Copper  and  ammonium  carbonate 

10 

11 

12 

Glue  mixture 

Copper  chloride 

i Ammoniacal  copper  carbonate 

1 

By  taking  all  the  plats  sprayed  with  the  best  fungicides  and  compar- 
ing them  with  their  checks,  the  author  finds  a gain  of  113  bushels,  or 
103  per  cent,  in  the  yield  per  acre.  In  the  test  of  two  and  three  appli- 
cations there  was  a total  gain  of  79  per  cent  in  favor  of  three  applica- 
tions. This  does  not  indicate  that  a similar  gain  would  always  be 
secured.  Climatic  influences  undoubtedly  will  have  some  effect.  The 
author  found  about  400  gallons  necessary  for  three  applications  to  an 
acre.  The  cost  of  materials  and  application  averaged  $7  per  acre. 
The  decreased  production  is  attributed,  not  to  the  rotting  of  the  tubers 
alone,  but  especially  to  the  premature  death  of  the  diseased  vines. 

The  early  blight  caused  by  Macrosporium  solani  was  more  trouble- 
some in  1892  than  during  the  preceding  year.  Its  early  appearance 
and  spread  during  cool,  dry  weather  serves  to  distinguish  it  from  the 
rot  caused  by  the  Phytophthorci.  The  author  thinks  the  early  and 
repeated  application  of  Bordeaux  mixture  may  serve  to  keep  it  in  cheek. 
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This  is  to  be  a subject  for  further  investigation.  Planting  the  main 
crop  not  earlier  than  May  15  and  spraying  the  plants  two  or  three 
times  during  August  will  secure  a large  crop  free  from  blight  or  rot. 

Potato  scab  was  investigated,  with  results  as  given  in  the  table 
below.  Plats  1-4  were  planted  with  very  scabby  seed.  The  seed  used 
in  plats  2,  3,  and  4 was  soaked  one  and  one  half  hours  in  0.001  per 
cent  solution  of  corrosive  sublimate.  The  ground  used  was  a clay  sod, 
having  been  in  grass  for  seven  years.  The  amount  of  scab  was  small 
in  all  parts  of  the  field. 


Results  of  different  treatments? for  potato  scab. 


ji 

ft 

o 

6 

7a 

Kind  of  seed. 

Treatment  of  seed. 

No.  of  pieces  planted. 

No.  of  hills  dug. 

Per  cent  of  th  e pieces 
planted  that  grew. 

Large  tu- 
bers smooth . 

Large  tu- 
bers slightly 
scabby. 

No.  of  small  tubers 
smooth. 

No.  of  small  tubers 
slightly  scabby. 

Number. 

4-3 

rd 

bC 

*<£ 

ft 

a 

•fc 

Weight. 

1 

Lbs. 

Lbs. 

1 

! Scabby  . 

None 

132 

112 

85 

326 

75 J 

35 

9 

198 

25 

2 

. . .do  . . . 

Washed,  then  disinfected, 

127 

115 

90 

250 

68§ 

97 

22£ 

102 

23 

1 

then  exit. 

3 

A _ do  

Washed,  then  cut,  then  disin- 

132 

52 

40 

127 

45| 

29 

fected. 

4 

. . .do 

Cut,,  then  disinfected  (not 

132 

93 

70 

262 

73  £ 

6 

1} 

66 

2 

washed). 

f (a)  Sprayed  with  Bordeaux 

66 

64 

97 

154 

40J 

18 

42 

8 

A ~ 

j mixture  in  furrow. 

0 

. . - CIO  

1 ( b ) Soaked  a half  hour  in 

66 

62 

94 

208 

48J 

7 

1| 

89 

6 

Bordeaux  mixture. 

G 

Smooth . 

Placed  manure  in  furrow, 

132 

115 

87 

327 

81J 

54 

14g- 

99 

15 

dropped  seed  on  this,  then 

sprayed  as  in  5a. 

7 

. . .do 

Untreated,  check  of  6 

132 

121 

91 

338 

84| 

85 

19f 

75 

30 

Oat  smut  (pp.  73-82). — The  tests  of  remedies  for  smut  described  in 
the  Annual  Report  of  the  station  for  1891  (E.  S.  R.,  vol.  iv,  p.  471), 
were  continued  in  1892.  Hot  water  and  a solution  of  potassium  sul- 
phide were  used,  with  results  similar  to  those  obtained  the  previous 
year.  Contrary  to  the  general  belief  that  treatment  of  smutted  oats 
increases  the  yield,  the  author  found  in  some  cases  that  it  caused  a 
decreased  yield.  In  general  the  oats  of  Vermont  do  not  contain  sufficient 
smut  to  pay  for  the  treatment.  Oats  grown  from  Western  seed,  however, 
show  a very  much  greater  amount  of  smut.  The  season  of  1892  was 
an  unfavorable  one  for  smut,  and  this  may  have  influenced  the  results. 

Orchard  diseases  (pp.  82-84). — A report  is  given  of  unsuccessful 
spraying  for  apple  scab.  The  weather  was  unfavorable,  rain  washing 
the  solution  almost  immediately  from  the  trees.  The  appearance  of 
the  brown  spot  disease  of  apples  (Phyllosticta  pirina)  is  noted.  The 
uprooting  of  all  red  cedar  trees  within  a radius  of  a mile  about  an 
orchard  previously  badly  infested  by  Bcestelia  pirata  secured  an  entire 
absence  of  that  fungus.  This  point  is  interesting,  as  showing  that  the 
mycelium  of  the  fungus  is  not  perennial  in  the  apple. 
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S pot  disease  of  cucumber  (p.  84). — This  disease  is  reported  as  espe- 
cially destructive  in  some  localities,  lirst  appearing  on  white  spine 
varieties.  It  is  due  to  Cladosporium  cucumerinum . Ho  remedy  is  sug- 
gested. 

Greenhouse  diseases  (pp.  84-88). — Lettuce  rots  are  reported  as  follows : 
Botrytis  vulgaris , a disease  somewhat  similar  to  the  Botrytis , a bac- 
terial disease,  and  ordinary  damping  off,  due  to  Pythium  debaryanum. 
The  new  disease,  resembling  the  usual  Botrytis  rot,  is  characterized  by 
the  author  as  follows : 

This  trouble  has  been  worse  in  tine  experiment  station  greenhouse  on  the  head 
varieties,  but  has  attacked  all  more  or  less  seriously.  The  disease  appears  first  at 
the  tips  and  edges  of  the  inner  or  heart  leaves.  Its  distinction  from  the  other  trouble 
should  therefore  be  easy.  In  the  tender,  moist  leaves  at  the  heart  the  trouble  first 
shows  itself  as  a watery  decay  at  or  just  inside  the  margin  near  the  tip,  this  marginal 
portion  often  becoming  limp.  In  leaves  more  exposed  the  tissues  blacken  soon  and 
become  crisp  as  they  die.  The  decay  then  passes  backward,  especially  along  the  veins. 
This  progress  is  generally  rather  slow,  and  as  the  leaves  are  growing  very  fast  at  this 
stage  they  become  curled.  Often  a growth  of  the  Botrytis  appears  upon  these  dis- 
eased leaves,  hastening  their  decay;  but  this  is  a secondary  attack,  and  not  the  pri- 
mary cause  of  the  trouble.  The  characters  of  the  disease  suggest  rather  its  bacterial 
nature  primarily.  Investigations  of  this  matter  are  in  progress,  but  are  not,  how- 
ever, ready  for  publication. 

A bacterial  disease  is  reported,  due  tbe  author  thinks  to  some 
species  of  Bacter  ium.  Inoculations  seem  to  transmit  the  disease,  but  it 
can  be  prevented  by  proper  attention  to  temperature  and  moisture  of 
the  house. 

The  oedema  of  the  tomato,  described  in  Bulletin  Ho.  53  of  the  Hew 
York  Cornell  Station  (E.  S.  K.,  vol.  v,  p.  55)  is  mentioned  as  occurring 
in  the  station  greenhouse.  It  is  due  to  insufficient  light,  too  much 
moisture  in  the  soil,  and  the  temperature  of  soil  and  air  being  too  nearly 
equal.  Attention  to  these  points  will  prevent  the  occurrence  of  this 
disease. 

Report  on  fungicides,  insecticides,  and  spraying  apparatus, 

S.  T.  Maynard  (. Massachusetts  Hatch  Sta.  Report  for  1892,  pp. 157, 158). — 
Bordeaux  mixture  and  ammoniacal  carbonate  of  copper  as  fungicides 
and  Paris  green  as  an  insecticide  have  given  the  most  satisfactory 
results. 

Plum  knot  was  largely  prevented  by  pruning  and  application  of  kero- 
sene and  Bordeaux  mixture.  Experiments  with  fungicides  show  that 
poplar  rust  can  be  controlled.  Bordeaux  mixture  for  carnation  rust 
gave  very  satisfactory  results.  The  use  of  simple  solutions  of  copper 
sulphate,  suggested  in  Bulletin  Ho.  21  of  the  station  (E.  S.  B.,  vol.  iv, 
p.  918)  has  not  been  satisfactory,  the  foliage  in  nearly  every  case  being 
injured  by  it. 

Various  spraying  pumps  and  nozzles  were  tested  during  the  past 
season. 

10141— Ho.  3 4 
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ENTOMOLOGY. 

Report  of  the  entomologist,  C.  IT.  Fernald  ( Massachusetts  Hatch 
Sta.  Report  for  1892,  pp.  148-151). — A beneficial  fly  (Scenopinus  fenes- 
tralis),  the  larvae  of  which  feed  on  the  larvae  of  clothes  moths  and  the 
buffalo  carpet  beetle,  is  reported  on.  It-  was  thought  to  be  destructive 
to  woolens,  but  there  is  no  evidence  to  substantiate  this  idea.  This 
insect  is  described  as  follows: 

The  larva  is  about  eleven  sixteenths  of  an  inch  in  length,  as  large  as  an  ordi- 
nary pin  in  the  middle,  and  gradually  tapering  towards  each  end.  The  head  is  coni-  1 
cal,  nearly  twice  as  long  as  broad,  and  of  a reddish-brown  color,  while  the  body  is 
whitish  translucent,  and  together  with  the  head  comprises  apparently  twenty-one  I 
segments.  There  are  a few  short  hairs  on  the  head  and  on  each  side  of  the  three  f 
following  segments.  There  are  also  a few  hairs  on  the  twentieth  segment,  and  a 
pair  of  anal  prolegs  on  the  last  segment,  which  is  smaller  and  shorter  than  the  one  .■! 
before  it  and  easily  overlooked.  The  adult  fly  is  about  one  fifth  of  an  inch  in 
length,  metallic-black  in  color,  with  dull  yellowish-brown  legs  and  slightly  gray  1 
wings. 

A destructive  cut  worm  ( Nephelodes  minians)  is  reported  as  proviug 
very  injurious  to  grass  fields.  A detailed  report  is  promised  at  some  / 
future  time.  It  is  briefly  described  as  follows: 

This  caterpillar  is  about  one, and  three  fourths  inches  in  length  when  full  grown, 
and  quite  stout,  tapering  slightly  from  the  middle  towards  each  end.  The  head 
and  top  of  the  second  segment  are  very  dark  brown,  and  the  body  of  a glossy  bronze- 
green  color,  with  lighter  longitudinal  stripes.  They  feed  by  night  on  corn,  grasses,  I 
and  knotweed,  remaining  concealed  during  the  day  under  pieces  of  boards  or  in  any 
other  convenient  hiding  place.  They  pass  the  winter  as  partly  grown  caterpillars, 
and  specimens  bred  at  the  insectary  reached  their  full  growth  and  pupated  August 
4,  and  the  moths  emerged  September  2 of  the  second  year. 

Experiments  were  conducted  to  ascertain  whether  the  Gypsy  motli 
could  be  wholly  exterminated  with  Paris  green.  The  results  obtained  j 
show  that  it  can  not  be  relied  upon  to  wholly  destroy  the  caterpillars, 
but  that  other  remedies  must  be  used  in  connection  with  it.  Caterpil- 
lars were  found  capable  of  living  from  one  day  to  two  weeks  upon 
poisoned  leaves.  The  time  seems  to  vary  with  the  different  molts. 

Some  injurious  insects  of  the  apple,  C.  E.  Chambliss  ( Tennessee 
Sta.  Bui.  vol.  VI,  Ho.  1,  pp.  29,  figs.  19). — A popular  bulletin  on  the 
subject  of  apple  insects  and  means  for  their  repression.  The  following 
are  popularly  described,  figured,  and  their  life  history  given,  together  ;: 
with  suggestedmeansfor  their  destruction : Woolly  louse  of  apple  ( Schi - J 
zoneura  lanigera),  round-headed  borer  (Saperda  Candida),  flat-headed 
borer  ( Chrysobothris  femorata ),  bucculatrix  ( Bucculatrix  pomifoliella), 
leaf  crumpler  (Mineola  indiginella),  tent  caterpillar  ( Clisiocampa  ameri-  ( 
cana),  tussock  moth  ( Orgyia  leucostigma ),  yellow-necked  caterpillar 
(Hatana  ministra),  spring  cankerworm  ( Paleacrita  vernata),  fall  canker- 
worm  (Anisopteryx  pometaria),  codling  moth  ( Carpocapsa  pomonella ), 
and  apple  curculio  ( Antlionomus  quadrigihhus).  1 

Spraying  machines  are  described  and  formulas  for  insecticides  given.  J 
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A few  common  insects,  0.  P.  Gillette  ( Colorado  Sta.  Bui.  No. 
24,  July , 1893,  pp.  16,  figs.  12). — A popular  bulletin  containing  descrip- 
tions and  suggested  remedies  for  the  following  insects:  Imported  cab- 
bage worm  ( Pieris  rupee),  Southern  cabbage  butterfly  (P.  protodice), 
cabbage  plusia  ( Plusia  brassicce),  cabbage  plutella  (Plutella  crucifer  arum), 
two-striped  flea  beetle  ( Systena  tceniata ),  Colorado  cabbage  flea  beetle 
( Phyllotreta  albionica),  onion  thrips  ( Thrips  striaiusf ),  and  Caleothrips 
trifasciata. 

Locusts  and  the  horn  fly,  G.  0.  I) avis  ( Michigan  Sta.  Bui.  No.  98, 
July,  1893,  pp.  9,  figs.  3). — A popular  bulletin  giving  descriptions,  life 
history,  and  treatment  of  the  red  legged  locust  ( Melanoplus  fermur- 
rubrum),  two-striped  locust  (M.  bivittatus),  and  the  horn  fly  ( Hcematobia 
serrata). 

Catalogues  of  West  Virginia  Scolytidae  and  their  enemies, 

A.  D.  Hopkins  ( West  Virginia  Sta.  Bui.  No.  31,  Apr.,  1893,  pp.  121- 
168). — The  bulletin  gives  an  account  of  the  habits  of  bark,  twig,  and 
timber  beetles.  The  damage  done  by  these  insects  is  also  calculated. 
Special  investigations  have  been  begun  on  the  pine-bark  beetle  (Den- 
dr  octonus  frontalis),  the  spruce-bark  beetle  ( Poly  graphics  rufipennis),  and 
the  European  fruit  bark  beetle  ( Scolytus  rugulosus).  Lists  are  given  of 
80  species  of  bark,  twig,  and  timber  beetles,  with  abridged  notes  as  to 
their  habits,  hosts,  enemies,  and  time  and  place  of  collection;  48  species 
of  predaceous  and  parasitic  enemies  found  with  the  beetles,  together 
with  their  hosts  and  date  of  collection;  the  trees  and  shrubs  infested 
by  the  Scolytidce,  with  the  insects  preying  on  each. 

Description  of  Chiorops  ingrata,  n.  sp.,  S.  W.  Williston  (Ohio 
Sta.  Bui.  vol.  I,  No.  3,  tech,  ser .,  Apr.,  1893 , pp.  156,  157). — A technical 
description  of  this  new  insect  reared  from  galls  on  Muhlenberg ia 
mexicana. 

Notes  on  species  of  Ohio  Hymenoptera  and  Diptera  hitherto 
undescribed,  F.  M.  Webster  (Ohio  Sta.  Bui.  vol.  I,  No.  3,  tech,  ser., 
Apr.,  1893,  pp.  157,  158,  figs.  4). — Biological  notes  are  given  on  the  fol- 
lowing insects : Heptameris  oscinidis,  Apantelcs  orgyice,  Megorismus  lasi- 
opterce,  Meraporus  bruchivorus,  Oatolaccus  tylodermce , Arthrolytus  apa- 
telce,  Ericydnus  maculipennis,  Encyrtus  clisiocampce , Webstereilus  tritici , 
Elachistus  websteri,  Hemiletes  drassi,  Halticliella  sp.,  Aphelinus  mali, 
Chiorops  ingrata , and  Sarcomacr onychia  trypoxylonis.  The  hosts  on 
which  most  of  these  are  parasitic  are  given  in  most  cases. 

Description  of  Lasioptera  muhlenbergice  n.  sp.,  J.  Marten 
(Ohio  Sta.  Bui.  vol.  I,  No.  3,  tech,  ser.,  Apr.  1893 , pp.  155,  156,  fig.  1). — 
A technical  description  of  a new  gall-making  fly  reared  from  galls  on 
Muhlenbergia  mexicana. 

Descriptions  of  new  Hymenoptera  bred  by  F.  M.  Webster,  W. 

H.  Ashmead  (Ohio  Sta.  Bui.  vol.  I,  No.  3,  tech,  ser.,  Apr.,  1893,  pp.  159- 
165). — Technical  descriptions  are  given  of  the  following:  Heptameris 
oscinidis , Apanteles  orgyice,  Megorismus  lasiopterw,  Meraporus  bruchi - 
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vorus,  Catolaccus  tylodermce , Arthrolytus  apatelce,  Ericydnus  maculipennis , 
Encyrtus  clisiocampce , E.  pleuralis , and  Websterellus  tritici. 

Description  of  Sarcomacronychia  trypoxylonis,  C.  H.  T.  Town- 
send (0/m>  vol.  I , JSTo.  3 , tecli.  ser .,  Apr.,  1893,  pp.  165,  166).— 

A technical  description  of  a new  species  reared  from  cells  of  a species 
of  mud  dauber  wasp  (Trypoxylon politum). 

A dipterous  gall-maker  and  its  associates,  F.  M.  Webster  ( Ohio 
Sta.  Bui.  vol.  I,  Ao.  3,  tech,  ser.,  Apr.,  1893,  pp.  154 , 155,  fig.  1). — A list 
of  insects  bred  from  galls  on  Muhlenbergia  mexicana.  They  are  Lasiop- 
tera  muhlenbergice , Chlorops  ingrcita,  Pteromalus  sp.,  Ericydnus  maculi- 
pennis, and  Megorismus  lasiopterce. 

Methods  of  oviposition  of  Tipulidae,  F.  M.  Webster  ( Ohio  Sta • 
Bui.  vol.  I,  Ao.  3,  tecli.  ser.,  Apr.,  1893,  pp.  151-154 , figs.  13). — The 
opinions  of  different  authorities  are  given  as  to  the  observed  methods 
of  oviposition  of  species  of  Tipulidae  as  reported  by  various  authors. 

The  terminal  abdominal  segments  of  Tipula  bicornis  and  Pachyrrhina 
sp.  are  described  and  figured,  and  the  habit  of  oviposition  as  observed 
in  confinement  is  given  by  the  author.  The  eggs  of  both  species  are 
described. 

FOODS — ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Analyses  of  feeding  stuffs,  J.  L.  Hills  (Vermont  Sta.  Report  for 
1892,  pp.  34,  35). — Tabulated  analyses  of  cream  gluten,  corn  germ  meal, 
Buffalo  gluten  feed,  ground  wheat  screening,  dairy  middlings,  Chicago 
gluten  meal,  Chicago  maize  feed,  Cleveland  concentrated  meal,  and 
Cleveland  standard  dairy  feed. 

Analyses  of  maple  sugar,  J.  L.  Hills  ( Vermont  Sta.  Report  for 
1892,  p.  33). — Percentages  of  sugar  in  17  samples  from  different  parts 
of  the  State. 

Four  ways  of  preserving  fodder  corn,  W.  W.  Cooke  and  J.  L. 
Hills  ( Vermont  Sta.  Report  for  1892,  pp.  163-197 ). 

Synopsis. — A comparison  of  ensiling  and  field  curing  corn  with  and  without  the  ears, 
the  ears  being  ground  in  the  latter  cases  and  fed  with  the  stalks  from  which  they 
were  taken.  The  loss  in  keeping  was  nearly  the  same  for  the  four  methods.  ( 

Each  kind  of  fodder  was  fed  ad  libitum  to  twelve  cows  with  grain  and  hay.  The  , 

yields  of  milk  and  fat  were  practically  the  same,  hut  more  of  the  fodder  was 
eaten  when  the  ears  were  removed  and  ground,  so  that,  ^calculated  on  the  basis 
of  one  acre  of  corn,  the  whole  silage  gave  the  largest  yield  of  products.  The 
results  were  lower  in  each  case  where  the  ears  were  removed,  ground,  and  fed  r 

with  the  stalks  than  when  ensiled  or  field-cured  with  the  stalks.  The  silage  r 

and  corn  fodder  were  alike  in  their  effect  on  the  composition  of  the  milk. 

This  experiment  is  a repetition  on  a more  extensive  scale  of  one  0 
reported  in  the  Anpual  Report  of  the  station  for  1891  (E.  S.  R.,  vol. 

IV,  p.  181).  In  1892  the  corn  at  the  station  (a  mixture  of  Sanford  and 
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: from  the  first  two  rows  was  cut  up,  ears  and  all,  into  quarter-inch  pieces 
and  ensiled  ; that  from  the  next  two  rows  was  cut  and  ensiled,  the  ears 
being-  previously  picked  off;  that  from  the  next  two  rows  was  stooked 
1 near  the  barn  and  when  wanted  for  feeding  was  cut  up  as  for  silage, 
i ears  and  all;  and  that  from  the  next  two  rows  was  stooked  near  the 
barn,  the  ears  picked  off*  and  ground,  cobs  and  all,  and  the  stalks  cut 
up  for  feeding.  The  corn  picked  off  and  ground  was  fed  with  the  ensiled 
corn  and  corn  fodder  to  which  it  belonged.  This  plan  was  followed  out 
j through  the  entire  field.  The  crop  was  thus  divided  into  four  equal 
i parts,  two  parts  of  which  were  ensiled  and  the  other  two  parts  field- 
i cured,  the  ears  from  one  part  in  each  case  being  cut  up  and  fed,  and 
from  the  other  part  ground  and  fed  with  the  respective  corn  fodder  or 
silage.  The  corn  fodder  stooked  out  of  doors  kept  well  through  the 
I winter,  and  that  fed  the  last  of  March  was  in  excellent  condition,  pre- 
senting no  signs  of  heating  or  molding.  The  percentage  of  the  dry 
! matter,  albuminoids,  and  carbohydrates  in  the  crop  which  was  lost  in 
! keeping  is  shown  in  the  following  table : 


Loss  of  material  from  harvesting  to  feeding. 


Method  of  preservation. 

Dry 

matter. 

Albumi- 

noids. 

Starch, 
sugar,  etc. 

Stalks  and  ears  ensiled  together 

Per  cent. 
18 
21 
18 
17 

Per  cent. 
11 
14 
9 
9 

Per  cent. 
27 
29 
27 
23 

Stalks  ensiled  alone 

Field-cured  corn  fodder,  fed  all  together 

Field-cured  corn  stover,  ears  picked  off  and  ground 

Average 

18 

11 

24 

u The  results  show  that  not  withstanding  the  very  different  treat- 
ment given  to  the  several  portions,  the  losses  are  not  only  about  the 
same  in  degree,  but  also  much  the  same  in  kind.” 

Remarks  are  made  on  the  relative  losses  of  water,  dry  matter,  and 
food  constituents  by  the  four  ways  of  keeping;  on  the  relation  of  losses 
in  ensiling  to  the  rapidity  of  feeding;  and  on  the  weight  of  silage  per 
cubic  foot. 

The  feeding  experiment  was  made  with  four  lots  of  three  cows  each 
each  lot  being  fed  for  a period  of  four  weeks  on  each  of  the  particular 
kinds  of  corn  fodder  and  silage.  In  a fifth  period  each  lot  was  brought 
back  to  the  food  given  it  in  the  first  period.  The  corn  fodder  and 
silage  were  fed  ad  libitum.  In  addition  each  cow  received  3 pounds 
of  wheat  bran,  2 pounds  of  corn  meal,  and  10  pounds  of  clover 
rowen  per  day.  The  feeding  trial  lasted  from  November  9 to  March 
29.  The  total  yields  of  milk  and  milk  constituents  on  the  several  kinds 
of  coarse  fodder  were  as  follows: 
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Yield  of  milk,  etc.,  on  silage  and  corn  fodder. 


Kind  of  fodder. 

Milk. 

Total 

solids. 

Fat. 

Solids - 
not-fat. 

Ensiled  stalks  and  ears - 

Pounds . 
4, 877 
4,714 
4.724 
4,  860 

Pounds. 

647 
625 
632 

648 

Pounds. 

199 

194 

197 

199 

Pounds. 

448 
431 
435 

449 

Ensiled  stalks  and  ground  ear's  from  the  same 

Field-cured  corn  fodder,  stalks,  and  ears 

Field-cured  corn  stover  and  ground  ears  from  same 

A ■vp.rno’Pi  _ _ . __  

4,  794 

1 

638 

197 

441 

These  results  will  probably  be  a surprise  to  many  who  would  expect  to  see  the 
silage  surpass  the  stooked  fodder,  and  a still  greater  surprise  to  the  larger  number 
who  would  expect  decidedly  better  returns  where  the  corn  was  busked  and  ground 
than  where  it  was  fed  whole  on  the  ear  jar  put  whole  into  the  silo. 

There  is  essentially  the  same  return  in  milk  and  its  products  from  the  four  methods 
of  handling  the  corn  crop.  The  ditference  between  the  best  and  the  poorest  amounts 
to  3.3  per  cent,  or  one  thirtieth  of  the  total  yield. 

The  results  may  be  fairly  interpreted  to  mean  that  all  four  ways  of  handling  the 
corn  crop  preserve  it  in  good,  palatable  condition,  and  if  the  cows  are  allowed  to 
eat  all  they  want  they  will  give  about  the  same  returns  during  the  same  number  of 
days’  feeding  from  each  method. 

The  tables  of  composition  of  the  milk  indicate  that  u the  four  methods 
of  handling  the  crop  produced  no  effect  on  the  quality  of  the  milk.” 
As  to  the  amount  of  dry  matter  eaten  in  the  various  rations,  this  was 
least  on  whole  silage  (5,948  jiounds),  and  greatest  on  stover  and  ground 
ears  (6,624  pounds).  Almost  exactly  6 acres  of  corn  were  harvested. 
The  yield  of  milk  and  milk  constituents  from  the  corn  from  one  acre 
when  fed  as  in  this  experiment  is  calculated  as  follows : 


Yield  of  milk,  etc.,  per  acre  of  corn. 


Method  of  preservation. 

| 

Milk.  1 

Total 

solids. 

Fat. 

Solids- 

not-fat. 

Equiva- 
lent of 
butter. 

Ensiled  stalks  and  ears 

Ensiled  stalks  and  ground  ears  from  the  same 

Field-cured  corn  fodder,  stalks,  and  ears 

Field-cured  corn  stover  and  ground  ears  from  same. 

Pounds. 
8, 113 
6,  399 
7,188 
6,420 

Pounds. 

1.067 

849 

961 

856 

Pounds. 

333 

264 

300 

263 

Pounds. 

735 

585 

661 

693 

Pounds. 

398 

317 

360 

816 

The  above  represents  the  yield  of  the  corn  crop  from  one  acre  when  it  is  fed  under 
the  conditions  of  the  experiment  and  with  its  accompanying  amount  of  hay  and 
grain.  But  as  this  additional  or  non-experi mental  hay  and  grain  would  bein  different 
quantities  for  the  different  methods,  the  figures  do  not  represent  a strict  comparison 
of  the  results  from  the  four  methods.  It  would  be  strictly  and  exactly  correct  to 
say  that  the  crop  from  one  acre,  when  preserved  as  whole  silage  and  fed  with  4,313 
pounds  of  clover  rowen  and  2,157  pounds  of  grain,  produced  8.113  pounds  of  milk, 
1,067  pounds  of  total  solids,  and  398  pounds  of  butter.  It  would  take  the  yield  from 
1.26  acres  preserved  as  stover  silage  [ears  picked  off]  or  as  corn  stover  [and  ground 
ears],  or  the  yield  from  1.08  acres  preserved  as  whole  corn  fodder  with  the  same 
amount  of  hay  and  grain  to  produce  an  equal  amount  of  milk  and  milk  products. 

The  gain  in  quantity  of  milk  from  whole  silage  over  whole  corn  fodder  is  nearly 
the  same  as  was  found  in  the  extended  experiment  on  the  same  point  conducted  by 
the  station  two  years  ago  and  already  reported  [Report  for  1891;  E.  S.  R.,  vol.  IV, 
p.  481]. 
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The  gain  in  J'at  tins  time  is  somewhat  greater  than  before,  being  8 per  cent  as 
against  3 per  cent  two  years  ago. 

Both  the  stover  silage  and  tnccorn  stover  [ears  removed  and  ground]  show  decid- 
edly poor  returns  as  compared  with  whole  stooked  fodder,  and  still  more  so  when 
compared  with  whole  ensilage.  To  explain  this  it  will  be  necessary  to  consider 
more  in  detail  the  methods  of  handling  the  crop  and  the  effects  of  these  methods. 

However  the  result  is  calculated,  the  conclusion  is  that  picking  the 
ears  off  and  husking  and  grinding  them  was  not  a judicious  practice. 
The  returns  in  milk  and  butter  were  not  as  large  where  this  was  done 
before  ensiling  or  field-curing  as  where  the  ears  were  left  on.  As  more 
dry  matter  was  eaten  by  the  cows  when  the  ears  were  removed  and 
ground  in  the  case  of  both  silage  and  corn  fodder,  the  authors  conclude 
“ that  the  dry  matter  in  the  ears  and  diusks  that  had  been  dried  and 
ground  was  of  less  value,  ?.  e.,  less  digestible , than  that  in  the  ears  and 
husks  of  the  whole  silage.  This  is  the  same  as  saying  that  the  drying 
and  grinding  decreased  the  digestibility  of  the  corn  meal.” 

“ Leaving  out  of  account  the  bad  effects  of  the  drying  and  grinding, 
there  is  still  a complete  loss  of  all  the  labor  and  expense  of  the  extra 
work,”  which  is  calculated  to  be  about  16  cents  per  bushel  of  corn,  or  more 
than  one  fourth  the  value  of  the  meal  at  $20  per  ton. 

In  addition  to  the  data  already  cited,  an  appendix  contains  full  tabu- 
lated data  for  the  experiment,  including  average  analyses  of  the  crops 
as  harvested  and  as  fed,  the  losses  of  food  ingredients  in  keeping,  and 
the  individual  records  of  the  twelve  cows. 

The  results  and  inferences  of  this  experiment  are  summarized  by  the 
authors  as  follows.  They  use  the  terms  whole  silage  and  whole  corn  fod- 
der to  mean  the  whole  corn,  ears  and  all,  either  ensiled  or  field-cured 
with  the  stalks,  and  the  terms  “stover  silage”  and  corn  stover  to  mean 
the  stalks  ensiled  or  field-cured  alone  and  fed  with  the  ground  ears. 

(1)  All  four  methods  produced  a good  fodder,  well  preserved  and  relished  by  the 
cows. 

(2)  The  whole  silage,  the  corn  fodder,  and  the  corn  stover  saved  about  the  same 
amount  of  dry  matter  ready  for  feeding ; the  stover  silage  saved  3 per  cent  less  than 
the  other;  the  average  of  all  was  82  per  cent  saved,  18  per  cent  lost. 

(3)  There  was  no  great  difference  in  the  amount  of  milk  or  butter  produced  by  the 
different  methods.  The  difference  between  the  best,  the  whole  silage,  and  the 
poorest,  the  stover  silage,  was  about  3 per  cent.  The  average  of  the  two  silages  was 
the  same  as  that  of  the  two  stooked  fodders.  The  same  is  true  of  the  average  of  the 
two  stovers  as  compared  with  that  of  the  two  whole  fodders. 

(4)  The  four  methods  of  handling  the  crop  produced  no  effect  on  the  quality  of 
the  milk. 

(5)  The  cows  ate  very  different  quantities  of  dry  matter  when  on  the  different 
portions  to  produce  equal  quantities  of  milk  and  butter. 

(6)  For  each  100  pounds  of  dry  matter  of  the  whole  silage  eaten,  the  cows  ate  119 
pounds  of  dry  matter  in  the  stover  silage,  109  pounds  from  the  corn  fodder,  and  127 
pounds  of  dry  matter  from  the  corn  stover. 

(7)  If  all  of  each  fodder  had  been  fed  out  under  the  conditions  of  the  experimental 
periods,  with  corresponding  amounts  of  rowen  and  grain,  the  stover  silage  would 
have  produced  82  pounds  of  milk  for  each  100  pounds  produced  by  the  whole  silage. 
The  corn  fodder  would  have  produced  92  pounds  and  the  corn  stover  82  pounds.  The 
proportions  are  much  the  same  with  regard  to  the  yield  of  butter. 
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(8)  One  acre  of  the  corn  crop  preserved  as  whole  silage  and  fed  with  4,313  pounds 
of  clover  rowen  and  2,157  pounds  of  grain,  produced  8,113  pounds  of  milk,  1,067 
pounds  of  total  solids,  aud  398  pounds  of  butter. 

(9)  The  whole  silage  lasted  the  longest  every  time.  Consequently  it  would  take 
less  of  it  to  last  a herd  for  a given  time.  One  acre  of  corn  made  into  whole  silage 
yielded  as  much  return  in  milk  and  butter  as  1.26  acres  made  into  stover  silage,  or 
1.08  acres  made  into  corn  fodder,  or  1.26  acres  handled  as  eorn  stover. 

(10)  The  drying  and  grinding  of  the  ears  of  the  stover  silage  and  corn  stover  seem 
to  have  made  them  less  digestible,  and  this  is  the  reason  why  these  portions  have 
done  so  much  poorer  than  the  whole  silage. 

(11)  Husking,  shelling,  and  grinding  the  corn  to  make  a bushel  of  meal  costs  in 
this  State  16  cents,  or  more  than  a quarter  of  the  market  value  of  the  meal. 

(12)  This  labor  and  expense  is  more  than  wasted,  since  the  cows  did  better  on  the 
whole  corn  than  on  the  ground. 

(13)  Dry  corn  fodder  after  being  brought  into  the  barn  is  still  undergoing  fermen- 
tation and  loss  even  when  no  heating  can  be  detected.  In  the  course  of  ten  days 
this  loss  may  easily  be  half  as  much  as  took  place  in  the  stook.  These  changes  and 
losses  take  place  less  rapidly  in  cold  weather  than  in  warm. 

(14)  The  losses  of  dry  matter  and  feeding  value  in  silage  are  closely  proportional 
to  the  losses  in  weight. 

(15)  The  silage  at  the  time  of  usual  opening  of  the  silo  has  in  it  still  nearly  all 
the  feeding  value  that  it  had  when  put  into  the  silo. 

(16)  The  large  losses  of  feeding  value  that  occur  in  the  silo  are  almost  entirely  at 
the  time  of  feeding  out  the  silage. 

(17)  These  losses  can  be  largely  prevented  by  using  small,  deep  silos  that  will 
allow  the  feeding  of  2 to  3 inches  from  the  surface  daily. 

(18)  This  is  especially  true  of  silage  to  be  used  in  place  of  a soiling  crop  in  sum- 
mer. 

(19)  The  silage  in  the  lower  portions  of  a silo  is  not  so  compressed  and  solid  at 
the  time  of  feeding  as  would  be  expected  from  its  weight  at  the  time  the  silo  was 
filled. 

Relative  value  of  corn  silage  and  fresh  corn  fodder,  W.  W. 

Cooke  ( Vermont  Sta.  Report  for  1892 , pp.  154 , 155). — Eleven  cows 
fed  freshly  cut  corn  fodder  shrunk  about  5 per  cent  in  butter  yield  in 
two  weeks,  while  nine  cows  fed  at  the  same  time  on  corn  silage  from 
the  previous  year’s  crop  gained  about  8 per  cent  in  butter  yield.  The 
silage  was  made  from  corn  which  had  a larger  proportion  of  ears  than 
that  fed  green  in  this  trial.  No  data  are  given. 

Oat  feed,  W.  W.  Cooke  ( Vermont  Sta.  Report  for  1892,  pp.  153 
154). — The  results  of  a comparison  of  this  refuse  from  oatmeal  mills 
with  a mixture  of  corn  meal  and  wheat  bran  for  cows  u indicates  for  the 
oat  feed  a feeding  value  just  about  equal  to  the  mixture  of  equal  parts 
by  weight  of  bran  and  corn  meal.  * * * From  its  chemical  composi- 

tion oat  feed  would  seem  to  be  not  much  different  from  a mixture  of 
equal  parts  by  weight  of  wheat  bran  and  corn  meal.”  Analyses  of  oat 
feed,  corn  meal,  wheat  brau,  and  the  mixture  of  bran  and  corn  meal 
are  given. 

Feeding  tests  with  by-products  of  corn,  W.  W.  Cooke  ( Vermont 
Sta,  Report  for  1892,  pp.  143-153). — This  is  a more  detailed  account  of  a 
feeding  test  of  cream  gluten  meal,  corn  germ  feed,  and  Buffalo  gluten 
meal,  for  cows,  reported  in  Bulletin  No.  31  of  the  station  (E.  S.  R.,  vol. 
V,  p.  73). 
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Change  from  barn  to  pasture,  W.  W.  Oooke  ( Vermont  Sta.  Report 
for  1892 , pp.  155 , 156). — The  record  is  given  for  a herd  of  15  cows  when 
changed  from  barn  feeding  to  pasture. 

Before  going  to  pasture  these  cows  were  fed  grain,  hay,  and  silage  in  abundance  at 
the  barn,  and  the  feeding  was  continued  in  liberal  allowance  after  the  cows  were 
turned  out,  the  cows  standing  in  the  barn  every  night.  * * * The  cows,  as  a 

whole,  gained  in  everything,  quantity  of  milk,  quality  of  milk,  and  quantity  of  but- 
ter fat.  Out  of  the  15  cows,  12  gained  in  quantity  of  milk,  13  gained  in  quality,  and 
13  gained  in  quantity  of  fat.  The  total  average  gain  was  a little  over  a pound  and 
a half  of  milk  daily  for  each  cow,  or  about  one  twelfth  of  the  whole  yield;  about  a 
fifth  of  1 per  cent  gain  in  the  quality  of  the  milk  and  a tenth  of  a pound  of  butter 
fat  more  daily,  equivalent  to  one  seventh  of  the  whole  yield.  In  other  words,  the 
cows  on  pasture  made  as  much  butter  in  seven  days  as  they  had  been  yielding  at 
the  barn  in  eight  days. 

Roots  vs.  silage  for  milk  production,  W.  P.  Brooks  ( Massachu- 
setts Hatch  Sta.  Report  for  1892 , p.  153). — A daily  ration  of  30  pounds  of 
silage  from  Longfellow  corn,  generally  well  glazed  when  cut,  was  com- 
pared with  40  pounds  of  sliced  beets  for  milk  production,  feeding  the 
same  amounts  of  hay,  stover,  and  mixed  grain  with  each.  Pour  new 
milch  cows  were  used,  and  each  of  the  four  periods  of  the  test  was 
three  weeks. 

The  cows  gave  more  milk  and  more  cream  when  receiving  silage,  and  gained 
weight,  while  they  lost  weight  when  receiving  the  beets.  The  figures  for  the  four 
cows  during  eight  weeks  (the  last  two  weeks  only  of  each  of  the  three-weeks’  periods 
being  taken  into  account)  are  as  follows : For  beets : milk,  2,787  pounds;  cream,  840 
spaces;  for  silage:  milk,  2,908  pounds;  cream,  849  spaces. 

Pig  feeding,  W.  W.  Oooke  ( Vermont  Sta.  Report  for  1892 , pp. 
44-55). 

Synopsis.— A comparison  of  feeding  sweet  and  sour  skim  milk,  of  feeding  2 ounces 
and  4 ounces  of  corn  meal  per  100  pounds  of  skim  milk,  and  of  increasing  the 
amount  of  skim  milk  during  finishing  off.  Sour  skim  milk  gave  generally  as 
good  results,  pound  for  pound,  as  sweet  skim  milk.  Two  ounces  of  corn  meal 
per  pound  of  skim  milk  gave  cheaper  pork  than  4 ounces.  During  finishing  off, 
12  pints  of  skim  milk,  with  its  complement  of  corn  meal,  gave  a larger  and  cheaper 
gain  than  6 pints  of  skim  milk. 

This  experiment  was  with  8 pigs  about  eight  weeks  old  at  the  begin- 
ning, and  lasted  from  May  23  to  November  11.  These  were  divided  as 
equally  as  possible  into  four  lots.  Two  lots  had  sweet  skim  milk  and  the 
other  two  lots  sour  skim  milk,  the  object  being  to  determine  whether 
there  was  any  disadvantage  from  creamery  skim  milk  becoming  sour 
before  feeding.  One  lot  iD  each  case  had  2 ounces  of  corn  meal  per 
quart  of  skim  milk,  and  one  lot  4 ounces.  The  experiment  thus  enabled 
a comparison  of  sweet  and  sour  milk,  and  of  different  quantities  of 
corn  meal. 

In  every  case  the  pigs  were  fed  all  the  skim  milk  they  would  eat  until  they  were 
taking  6 quarts  each  daily.  This  amount  was  then  kept  constant  and  whatever 
more  the  pig  could  be  induced  to  eat  was  made  up  of  wheat  bran  and  corn  meal  in 
varying  proportions.  * * * During  the  finishing-off  process,  part  of  the  pigs 

kept  the  same  amount  of  skim  milk,  6 quarts  daily,  that  they  had  previously;  the 
rest  were  given  12  quarts  each  daily. 
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The  corn  meal  was  in  every  case  mixed  with  the  skim  milk  just  before 
feeding.  Data  for  the  experiment  are  tabulated  and  discussed.  The 
principal  results  are  given  below. 

Sweet  slam  milk  vs.  sour  skim  milk. — From  May  23  to  October  13,  the 
pigs  on  sweet  skim  milk  gained  172,  177,  179,  and  187  pounds,  respec- 
tively, or  a total  of  715  pounds  for  the  two  lots;  and  the  pigs  on  sour 
skim  milk  gained  171,  173,  166,  and  178  pounds,  respectively,  or  a total 
of  688  pounds  for  the  two  lots.  In  each  case  the  pig  on  sweet  skim  milk 
gained  slightly  more  than  its  mate  on  sour  skim  milk,  the  total  differ- 
ence in  favor  of  sweet  milk  being  27  pounds.  During  the  finisliing-off 
process,  from  October  13  to  November  11,  the  pigs  on  sweet  skim  milk 
gained  77,  65,  55,  and  43  pounds,  respectively,  or  a total  of  240  pounds; 
and  the  pigs  on  sour  skim  milk  gained  82,  72,  70,  and  51  pounds,  respec- 
tively, or  a total  of  275  pounds,  and  a gain  over  the  lot  on  sweet  milk 
of  35  pounds.  Hence  during  the  entire  feeding  the  pigs  on  sweet  milk 
gained  955  pounds  and  those  on  sour  milk  963  pounds.  At  slaughtering 
it  was  found  that  the  pigs  on  sweet  skim  milk  shrunk,  on  an  average,  18 
per  cent,  while  the  pigs  on  sour  milk  shrunk  only  14  per  cent.  No 
explanation  is  offered  for  this  difference. 

The  above  results,  taken  in  connection  with  those  obtained  in  a sim- 
ilar experiment  reported  in  the  Annual  Beport  of  the  station  for  1891 
(E.  S.  B.,  vol.  IV,  p.  484),  indicate  that  sour  skim  milk  is  at  least  equal 
in  feeding  value  for  pigs  to  sweet  skim  milk. 

Heavy  vs.  light  feeding  of  corn  meal. — The  pigs  receiviug  4 ounces  of 
corn  meal  per  pound  of  skim  milk  made  a larger  gain  than  those  receiv- 
ing only  half  as  much  corn  meal,  but  the  difference  was  not  sufficient 
to  offset  the  extra  amount  of  food.  u The  former  gained  28  pounds 
more  in  weight  and  consumed 21 2 pounds  more  of  grain;  thus  the  extra 
gain  would  not  half  pay  for  the  extra  feed.” 

During  the  finishing-off  period  the  pigs  which  had  had  the  smallest 
ration  of  corn  meal  gained  284  pounds,  while  those  which  had  had  the 
larger  ration  gained  only  231  pounds.  u The  experiment  shows  then 
that  the  pigs  gave  better  returns  when  fed  2 ounces  of  corn  meal  to 
each  quart  of  skim  milk,  than  when  given  4 ounces  of  meal  to  each 
quart  of  milk.” 

Proper  amount  of  skim  milk  for  finishing  off. — As  mentioned  above, 
during  the  finisliing-off  period,  4 of  the  pigs  were  kept  at  6 quarts  of 
skim  milk  per  day,  and  4 w^ere  increased  to  12  quarts.  The  pigs  on  the 
larger  allowance  of  skim  milk  gained  the  most  and  required  one  tenth 
less  food  per  pound  of  gain.  With  skim  milk  at  15  cents  per  100 
Xiounds  and  corn  meal  at  $22  per  ton,  the  feeding  of  the  larger  ration 
was  the  most  profitable. 

Bemarks  are  also  made  on  shrinkage  in  dressing,  weight  at  which 
pigs  should  be  sold,  financial  results,  value  of  skim  milk,  and  fertilizing 
value  of  feeding  stuffs. 
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VETERINARY  SCIENCE  AND  PRACTICE. 

J.  F.  Duggar,  Editor. 

Loco  and  larkspur  poisoning,  D.  O’Brine  ( Colorado  Sta.  Bui.  No. 
25,  Oct.,  1893, pp.  26,  figs.  11). — This  bulletin  is  a progress  report  on  the 
author’s  investigations  on  the  subject  of  loco  and  larkspur  poisoning. 
The  bibliography  of  loco  is  quite  extensively  reviewed  and  quoted. 
Details  are  given  of  several  post  mortem  examinations,  wliicli  showed 
various  diseased  conditions.  Figures  are  given  of  the  more  common 
loco  weeds  as  follows:  Astragalus  mollissimus,  A.  drummondii,  A.  seri- 
coleucus,  A.  cargo  carpus,  A.  hisulcatus,  Oxytropus  lamherti,  and  Soph  or  a 
sericea.  Chemical  analyses  are  given  of  Astragalus  mexicanus,  A.  mol- 
lissimus, A.  caryocarpus,  A.  drummondii,  Oxytropus  lamherti,  0.  monti- 
cola,  and  larkspur  ( Delphinium  sp).  In  conclusion  tlie  author  says: 

We  have  been  unable  to  find  any  alkaloid  in  the  plants  examined,  though  we  get 
alkaloidal  reactions  from  the  loco. 

We  have  not  been  able  to  produce  any  physiological  action  upon  rabbits  with  the 
extract  from  the  loco  in  any  of  its  forms.  In  the  case  of  the  sheep  in  the  southern 
part  of  the  State,  said  to  have  been  locoed,  it  has  long  been  known  that  the  disease 
is  caused  by  parasites  in  the  liver. 

The  post-mortems  made  showed  such  a variety  of  diseased  conditions  that,  in  our 
judgment,  they  could  hardly  be  due  to  one  and  the  same  cause. 

It  has  always  been  noticed  that  when  the  feed  on  the  range  is  good,  locoed  animals 
are  scarce.  The  range  about  Fort  Collins  contains  the  loco  in  large  quantities,  but 
I have  never  seen  a locoed  animal  except  upon  the  mountain  range  or  foothills. 

In  our  experience  the  animals  alfect.ed,  and  the  subjects  for  post-mortems,  were,  in 
every  case,  young  animals,  mostly  under  four  years  old,  the  great  majority  yearlings 
and  two-year  olds. 

I have  long  been  persuaded  that  the  person  who  investigates  the  subject  of  loco 
should  spend  considerable  of  his  time  on  the  range  and  notice  very  carefully  the 
habits  of  the  animals,  the  food  they  eat,  and  the  water  they  drink.  The  subject  has 
not  been  investigated  to  the  extent  that  its  importance  demands. 

It  is  never  wise  to  draw  hasty  conclusions  from  imperfect  data,  or  from  a few  post- 
mortems. Judgment  had  better  be  withheld  until  the  subject  is  more  thoroughly 
investigated. 


DAIRYING. 

E.  W.  Allen,  Editor. 

Relative  value  of  a cow  for  cheese-making  and  for  butter-mak“ 

ing,  W.  W.  Cooke  ( Vermont  Sta.  Report  for  1892,  pp.  122,  123). — An 
estimate  of  tlie  probable  yield  of  cheese  by  various  Jersey,  Holstein, 
and  Ayrshire  cows  of  the  station  herd  on  the  basis  of  the  yields  obtained 
in  experiments  at  the  New  York  State  Station  leads  the  author  to  the 
conclusion  that  “the  so-called  ‘cheese.cow,’  i.  e.,  the  cow  which  is 
good  especially  for  cheese  rather  than  for  butter,  does  not  exist,  and 
that  wherever  a cow  is  found  that  is  good  for  cheese  making  .purposes 
the  milk  of  that  cow  is  equally  good  for  the  manufacture  of  butter.” 
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Record  Ifor  the  station  herd  for  the  year  1392,  W.  W.  Cooke 

(Vermont  Sta.  Report  for  1892,  pp.  119-121). — The  record  is  tabulated 
for  2L  cows  of  the  station  herd  for  the  year  1892  showing  for  each  cow 
the  total  milk  yield,  average  per  cent  of  fat  in  milk,  the  calculated 
total  yield  of  butter,  and  the  average  amount  of  milk  required  to  make 
1 pound  of  butter.  The  average  per  cow  for  the  whole  herd  was  7,028 
pounds  of  milk  containing  4.32  per  cent  of  fat.  from  which  334  pounds 
(calculated)  of  butter  were  made,  or  1 pound  for  each  21.1  pounds  of 
milk. 

Variations  in  quantity  and  quality  of  milk,  W.  W.  Cooke  ( Ver- 
mont Sta.  Report  for  1892,  pp.  89-119). 

Synopsis. — A resume  of  tlie  data  collected  at  the  station  during  several  years  regard- 
ing the  following  points : The  changes  in  milk  during  the  entire  milking  period, 
during  the  first  few  weeks  after  calving,  from  year  to  year,  and  from  one  calving 
to  the  next;  the  effect  of  breeding,  of  abortion,  of  grain  feeding,  and  of  summer 
and  winter  food  on  milk ; and  the  time  and  frequency  of  testing  the  milk  of 
cows. 

For  a number  of  years  the  station  has  kept  individual  records  of  the 
cows  of  its  herd,  including  frequent  analyses  of  the  milk.  Portions  of 
the  data  thus  secured  are  tabulated  and  discussed.  On  this  basis  the 
author  makes  the  following  deductions  concerning  various  changes  in 
the  character  and  amount  of  the  milk  and  the  effect  of  certain  factors 
in  this  connection. 

(1)  All  cows  shrink  in  quantity  of  milk  as  they  get  farther  from  calving.  If  they 
are  farrow,  this  shrinkage  in  quantity  is  accompanied  by  almost  no  change  in 
quality,  even  until  they  go  dry,  provided  they  are  still  farrow.  If  they  are  in  calf 
the  milk  increases  in  quality  as  it  decreases  in  quantity;  this  increase  is  slight,  only 
one  twentieth  during  the  first  six  months  after  calving,  but  becomes  quite  pro- 
nounced just  before  the  cow  goes  dry. 

(2)  Cows  that  calve  in  the  spring  average  more  milk  during  the  first  three  months 
after  calving  than  those  that  calve  in  the  fall.  For  the  seventh,  eighth,  and  ninth 
months  this  is  reversed.  Fall  cows  show  smaller  variations  in  the  quality  of  the 
milk  than  cows  that  calve  in  the  spring. 

(3)  The  milk  of  a cow  for  t lie  first  few  days  or  weeks  after  calving  is  very  vari- 
able in  quality.  On  the  average  it  is  thinnest  just  after  calving,  becomes  slightly 
richer  during  the  next  two  weeks  and  then  holds  almost  uniform  in  quality  for  the 
next  four  or  five  months. 

(4)  Cows  vary  in  the  quality  of  their  milk  from  one  milking  to  the  next,  and  from 
day  to  day,  the  quality  rising  and  falling  without  apparent  cause.  Such  changes  are 
usually  within  1 per  cent  of  fat,  but  one  cow  was  known  to  change  2.68  per  cent 
in  two  days.  The  least  change  of  any  of  the  cows  in  the  station  herd  during  an 
entire  period  of  lactation  is  0.33  per  cent  fat,  the  average  change  1.34  per  cent,  and 
the  greatest  change  2.78  per  cent.  The  largest  variation  in  yield  of  butter  is  from 
milk  that  required  20  pounds  of  milk  to  make  a pound  of  butter,  to  a quality  of 
milk  which  would  require  but  11.7  pounds.  It  is  probably  possible  that  cases  may 
occur  of  a doubling  in  the  richness  of  the  milk  during  different  times  in  the  same 
period  of  lactation. 

(5)  Just  after  calving  the  milk  is  poorer  in  fat,  and  in  solids  not  fat,  than  just 
before  the  cow  goes  dry.  The  average  drop  in  fat  is  1.13  per  cent,  the  greatest 
change  being  2.35  per  cent,  and  the  least  0.49  percent.  The  average  change  in 
solids-not-fat  is  a fall  of  4.47  per  cent,  with  variations  from  a decrease  of  1.94  per 
cent  to  an  increase  of  0.42  per  cent. 
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. (6)  Most  cows  give  about  the  same  quality  of  milk  year  after  year,  beginning  with 
this  quality  at  the  first  calving.  There  is  no  general  tendency  for  the  milk  to 
become  either  richer  or  poorer  as  the  cow  grows  older. 

(7)  From  one  calving  to  the  next,  cows  may  be  expected  to  vary  the  general  quality 
of  t Infir  milk  not  much  more  than  a sixth  of  1 per  cent  of  fat,  and  scarcely  ever 
will  show  a variation  of  more  than  a quarter  of  1 per  cent. 

(8)  The  milk  of  a heifer  tends  to  agree  very  closely  in  quality  with  that  of  her  dam ; 
the  average  variation  is  a third  of  1 per  cent  of  fat  and  the  greatest  difference  is  1 
per  cent  in  the  case  of  an  Ayrshire  cow  crossed  with  a Jersey  bull. 

(9)  The  present  cheap,  rapid,  and  easy  methods  of  testiug  cows,  leave  no  excuse 
for  any  dairyman’s  not  knowing  the  quality  of  the  milk  of  each  one  of  his  cows.  If 
two  tests  are  made,  each  of  a mixed  sample  of  four  days’  milk,  one  being  taken  six 
weeks  after  the  cow  calves  and  the  other  six  months  after  calving,  the  average  of 
these  two  tests  will  agree  almost  exactly  with  the  average  quality  of  the  milk  given 
during  the  entire  milking  period.  There  will  seldom  be  a difference  of  as  much  as  a 
quarter  of  1 per  cent  of  fat. 

(10)  If  it  is  desired  to  know  from  tests  nearer  together  what  quality  of  milk  a cow 
gives,  very  accurate  results  will  be  obtained  by  making  two  tests  fifteen  days  apart 
lour  months  after  the  cow  calved,  each  test  being  on  a mixed  sample  of  four  days’ 
milk.  The  average  of  these  two  tests  with  one  eighth  of  1 per  cent  of  fat  added,  is 
surprisingly  near  the  truth  for  the  average  quality  of  the  year’s  milk. 

(11)  In  the  long  run,  just  the  same  results  are  obtained  whether  cows  are  tested 
once  a month  or  twice  a month. 

(12)  Cows  that  have  been  properly  fed  at  the  barn  do  not  shrink  in  quality  of  milk 
when  turned  to  pasture.  They  usually  increase  both  in  quality  and  quantity. 

(13)  Full  feeding  with  grain  at  the  barn  and  while  the  cows  are  on  pasture  pro- 
duces a much  larger  flow  of  milk  during  April  and  May,  and  causes  the  milk  flow  to 
keep  up  considerably  later  in  the  fall.  No  attempt  was  made  to  ascertain  whether 
this  increase  was  sufficient  to  pay  for  the  extra  grain. 

(14)  The  milk  produced  by  the  cows  of  Vermont  during  the  entire  year  contains 
on  the  average  4.11.  per  cent  of  fat  and  would,  if  rightly  handled,  make  a pound  of 
butter  from  each  22  pounds  of  milk. 

(15)  The  station  herd  was  troubled  with  abortion  and  the  trouble  ceased  after 
thorough  disinfecting  with  sulphur  and  a plentiful  use  of  laudanum.  There  is  noth- 
ing to  prove  conclusively  that  the  treatment  was  the  cause  of  the  cessation  of  the 
disease. 

(16)  The  most  noticeable  effect  of  abortion  on  the  quality  of  the  milk  is  to  make 
it  richer  than  it  would  have  been  had  the  cow  gone  full  time.  This  quality,  how- 
ever, falls  during  the  first  few  months  after  abortion,  until  by  the  third  or  fourth 
month  it  is  of  about  the  same  quality  as  would  have  been  given  if  the  cow  had 
calved  naturally. 

(17)  The  worst  effect  of  abortion  is  the  decreased  quantity  of  milk  given,  which, 
with  the  cows  at  the  station,  amounted  to  about  one  third  of  the  full  yield. 

Abnormal  milks,  J.  L.  Hills  ( Vermont  Sta.  Report  for  1892,  p. 
128). — A registered  Holstein  and  a registered  Ayrshire  cow  gave  milk 
of  the  following  composition  just  before  going  dry: 


Composition  of  abnormal  millcs. 


Total 

solids. 

Fat. 

Solids- 

not-l'at. 

Specific 

gravity. 

Holstein 

Per  cent. 
17.08 
10.  33 

Per  cent. 
5.90 
2. 98 

Per  cent. 
11.18 
7.  35 

1. 040 
1.  027 

Ayrshire 
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At  tlie  time  the  samples  were  taken  they  were  giving  3.6  and  5.5 
pounds  of  milk  per  day,  respectively.  A sample  of  liquid  (milk!)  ; 
taken  after  slaughtering  from  the  udder  of  a tliree-year-old  heifer  which 
had  never  calved  contained  9.13  per  cent  of  solids,  1.2  per  cent  of  fat, 
5.58  per  cent  of  casein,  and  2.35  per  cent  of  milk  sugar  and  ash. 

The  effect  of  weather  upon  the  quantity  and  quality  of  milk,  J. 

L.  Hills  ( Vermont  Sta.  Report  for  1892 , pp.  128-136). — An  investiga- 
tion similar  to  that  reported  in  the  Annual  Report  of  the  station  for  1891 
(E.  S.  R.,  vol.  iv,  p.  491)  was  made  in  1892.  The  results  point  in  the 
same  direction  as  those  obtained  the  previous  year.  They  indicate 
that  when  cows  A\rere  at  pasture  the  quality  of  the  milk  varied  with  the 
temperature,  becoming  richer  as  the  temperature  fell  and  poorer  as  it 
became  warmer.  The  same  variations  were  found  to  be  true  of  the 
total  solids  and  of  the  solids-not-fat.  Violent  changes  in  temperature 
tended  to  diminish  the  quantity  of  milk.  Rain  storms,  unless  very 
heavy,  appeared  to  have  no  noticeable  effect  on  either  quantity  or 
quality  of  milk. 

uWe  have  not  been  able  to  discover  any  more  plausible  theory  for 
this  tendency  of  the  cow’s  nature  than  the  one  suggested  in  this  con- 
nection in  the  last  report,  that  L during  cold  weather  the  cow  actually 
consumes  more  food,  and  thus  there  is  present  in  the  system  a larger 
amount  of  material  from  which  to  produce  richer  milk.’” 

Aeration  of  milk,  W.  W.  Cooke  ( Vermont  Sta.  Report  for  1892 , pp. 
123-128 ). — The  results  are  reported  of  seven  tests  with  the  Heuling 
aerator  and  three  with  the  Wood  aerator.  In  each  case  the  milk  from 
a milking  was  divided,  one  half  being  set  at  once  and  the  other  half 
aerated.  Separate  portions  were  cooled  in  aerating  and  others  not 
cooled.  As  a result  of  the  six  trials  the  statements  are  made  that 
u aerating  milk  Avitkout  cooling  lias  no  effect  on  the  creaming  of  that 
milk,  but  if  the  milk  is  cooled  during  the  aeration  the  creaming  of  the 
milk  will  be  less  perfect.  Aerating  milk  does  not  make  it  keep  longer 
before  it  sours,  but  cooling  milk  as  soon  as  drawn  from  the  cow  will 
retard  the  time  of  souring.” 

Tests  of  dairy  apparatus,  J.  L.  Hills  (Vermont  Sta.  Report  for 
189 2, pp.  136-143). — This  includes  a report  on  tests  of  the  HeLaAral  Acme 
belt  separator,  HeLaval  steam  turbine  separator,  Russian  steam  separa- 
tor, Imperial  Sharpless  separator,  United  States  hand  separator,  and 
the  HeLaval  Baby  hand  separator;  a trial  of  two  steam  Babcock  milk 
testers,  and  churning  tests.  These  tests  were  made  in  connection  with 
the  dairy  school.  The  hand  separators  did  practically  as  Avell  and  in 
some  cases  better  than  the  power  separators.  The  HeLaval  Acme  belt 
separator,  running  at  6,400  revolutions  per  minute,  skimmed  1,120 
pounds  of  milk  per  hour,  and  the  skim  milk  contained  0.085  per  cent  of 
fat.  The  HeLaval  steam  turbine  separator,  running  at  6,100  revolutions 
per  minute,  skimmed  1,867  pounds  of  milk,  and  the  percentage  of  fat 
in  the  skim  milk  Avas  0.086.  The  Russian  steam  separator,  dairy  size, 
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running  at  7,200  revolutions  per  minute,  skimmed  840  pounds  of  milk 
per  hour,  and  the  per  cent  of  fat  in  the  skim  milk  was  0.204.  The 
latter  machine  warmed  the  skim  milk  2°  F.  and  cooled  the  cream  2°. 

u The  cooler  temperatures  (54°-58°  F.)  caused  less  loss  of  fatin  churn- 
ing, but  it  took  longer  to  churn.  * * * The  lower  the  churning 

temperature  the  richer  and  firmer  the  butter.” 

Some  new  points  in  the  manipulation  of  the  Babcock  milk 
test,  E.  H.  Farrington  ( Illinois  Sta.  Bui.  No.  27 , Sept.,  1893 , pp. 
245-218). — As  a result  of  his  large  experience  with  the  Babcock  milk 
test  in  the  dairy  test  of  the  World’s  Columbian  Exposition  the  author 
finds  that  the  separation  of  either  black  or  white  flocculent  matter  Avitli 
the  fat  is  often  due  to  manipulation  rather  than  to  a too  weak  or  tAvo 
strong  acid.  For  a number  of  months  150  tests  of  milk  were  made  daily, 
representing  a great  variety  of  milk.  a We  have  been  able  to  test  suc- 
cessfully any  milk  yet  received,  and  by  proper  manipulation  to  get  a 
very  clear  separation  of  the  fat.” 

If,  in  addition  to  the  details  worked  out  by  Dr.  Babcock,  the  fol- 
lowing precautions  are  observed,  the  author  is  confident  that  the  test 
will  Avork  satisfactorily : 

(1)  An  acid  having  1.82  specific  gravity  should  be  used  with  milk  at  60°  to  70c  F. 
If  the  acid  is  stronger,  cool  the  milk  to  a lower  temperature.  Somewhat  weaker 
acid  can  probably  be  made  to  work  all  right  by  warming  the  milk. 

(2)  When  measuring  the  acid  into  the  test  bottles  hold  tbe  bottle  at  an  angle  that 
will  cause  the  acid  to  follow  the  inside  walls  to  the  bottom  of  the  bottle  and  not 
drop  through  the  milk  in  the  center  of  the  bottle.  If  properly  poured  into  the  test 
bottle  there  will  be  a distinct  layer  of  milk  and  acid,  with  little  or  no  black  color 
between  them. 

(3)  Thoroughly  mix  the  milk  and  acid  as  soon  as  measured  into  the  test  bottle.  A 
better  separation  of  fat  is  obtained  by  mixing  at  once  than  by  allowing  the  two 
liquids  to  stand  unmixed  in  the  bottle  until  enough  tests  have  been  measured  out  to 
fill  the  centrifuge. 

(4)  After  five  minutes  whirling  of  the  test  bottles  in  the  centrifuge  add  hot  water 
until  the  test  bottle  is  filled  up  to  the  neck  only ; run  the  centrifuge  one  minute,  then 
fill  the  neck  of  the  test  bottle  with  hot  water  and  run  the  centrifuge  another  min- 
ute. Adding  the  necessary  hot  water  in  two  portions  is  often  a great  help  in  getting 
a clear  separation  of  fat.  When  the  test  bottles  are  taken  from  the  centrifuge  they 
are  put  into  water  at  140°  to  160°  F.,  and  the  per  cent  of  fat  read  at  that  tempera- 
ture. 

(5)  Too  low  results  Avill  be  obtained  if  the  centrifuge  does  not  have  sufficient 
speed.  The  machines  have  to  be  watched,  as  constant  use  wears  some  of  them  so 
that  the  speed  designed  by  the  manufacturer  is  not  obtained. 

(6)  When  testing  skim  milk  or  buttermilk  which  has  a very  small  per  cent  of  fat 
(two  tenths  of  1 per  cent  or  less),  the  reading  of  the  per  cent  of  fat  should  be  made 
immediately  on  taking  the  test  bottle  from  the  centrifuge.  If  this  is  not  done,  and 
the  test  bottle  cools  before  taking  the  reading,  the  contraction  of  the  liquid  in  the 
bottle  will  often  leave  the  fat  spread  over  the  inside  surface  of  the  measuring  tube, 
so  that  it  is  not  seen,  but  bas  the  appearance  of  being  only  a dirty  tube.  If  read 
when  taken  from  the  machine,  the  small  globules  of  fat  can  be  seen  and  estimated. 
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Fifth  Annual  Report  of  Massachusetts  Hatch  Station  (Mas- 
sachusetts Hatch  Sta.  Report  for  1892 , pp.  147-166). — This  includes  the 
treasurer’s  report  for  the  fiscal  year  ending  June  30,  1892,  and  con- 
tributions from  the  various  departments  of  the  station,  abstracts  of 
which  are  given  elsewhere  in  this  number  of  the  record. 

Biennial  Report  of  Minnesota  Station  ( Minnesota  Sta.  Biennial 
Report  for  1891  and  1892,  pp.  266 , figs.  4). — This  includes  brief  reports 
by  the  director  and  agriculturist,  dairyman,  horticulturist,  chemist, 
entomologist,  and  botanist;  a general  inventory  of  the  station  property; 
and  the  text  of  Bulletins  hTos.  19  to  25,  inclusive,  abstracts  of  which 
have  already  been  published. 

During  the  period  covered  by  this  report  the  station  has  issued  thir- 
teen bulletins. 


Although  the  bulletins  are  issued  in  editions  of  15,000,  this  number  is  inadequate 
to  supply  our  present  mailing  list,  and  at  the  same  time  furnish  copies  to  be  sent  to 
new  names  which  are  constantly  coming  in.  * * * 

The  station  farm  comprises  about  150  acres  of  land  under  cultivation,  exclusive  of 
pasture.  This  entire  area  is  used  annually  in  plat  experiments  and  in  the  production 
of  the  fodder  and  grain  for  the  stock.  * * * 

To  bring  the  station  into  more  intimate  relation  with  the  farmers  of  the  State  and 
to  draw  the  attention  and  interest  of  the  agricultural  communities  to  our  work,  the 
members  of  the  staff  have  improved  their  opportunities  to  address  meetings  of  the 
farmers  whenever  invited  so  to  do.  Many  of  the  country  fairs  were  visited  and  practi- 
cal addresses  given.  During  the  summer  of  1892  the  time  of  Prof.  Haecker  was  occu- 
pied in  visiting  the  creameries  to  give  instruction  where  needed  and  to  call  the 
attention  of  the  people  employed  in  dairy  work  to  the  advantages  offered  by  the 
school,  and  to  the  work  done  at  the  station.  In  this  connection  I must  not  fail  to 
record  the  gratitude  of  the  station  staff  to  the  railroads  who  have  shown  their  kind- 
ness to  the  station  and  their  appreciation  of  our  work  by  granting  free  transporta- 
tion to  the  director  and  other  members  of  the  staff  when  called  to  distant  parts  of 
the  State  on  experimental  work.  This  aid  has  been  of  invaluable  service  to  the 
station.  * * * 

These  railroads  have  also  extended  their  courtesy  to  the  station,  by  transporting, 
free  of  charge,  in  many  cases,  both  to  and  from  the  station,  the  material  used  in 
our  cooperative  experiments,  when  conducted  by  farmers  along  their  respective 
lines. 

Fifth  Annual  Report  of  Mississippi  Station  (Mississippi  Sta • 
Report  for  1892,  pp.  3). — A financial  statement  for  the  fiscal  year  ending 
June  30,  1892. 

Fifth  Annual  Report  of  Nevada  Station  (Nevada  Sta.  Report  for 
1892,  pp.  31,  plates  2). — A financial  statement  for  the  fiscal  year  ending 
June  30,  1892,  and  a brief  report  on  the  work  of  the  year. 

Third  Annual  Report  of  New  Mexico  Station  (New  Mexico  Sta. 
Report  for  1892 , pp.  15). — This  includes  brief  statements  on  the  work 
and  condition  of  the  station,  and  a financial  report  for  the  fiscal  year 
ending  June  30,  1892. 
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Fifteenth  Annual  Report  of  North  Carolina  Station  ( North  Car- 
olina Sta.  Report  for  1892 , pp.  42). — This  contains  a general  review  of 
the  work  of  the  year,  a list  of  bulletins  published,  a financial  state, 
ment  for  the  fiscal  year  ending  June  30,  1892,  a digest  of  fertilizer 
laws  of  the  State,  remarks  on  the  fertilizer  control,  the  cooperative 
station  exhibit  at  Chicago,  grass  culture  iu  cooperation  with  this 
department,  cultivation  of  American  tea,  weather  forecasts,  clima- 
tology of  the  State,  and  brief  reports  by  the  heads  of  the  several  divi- 
sions of  the  station. 

Report  of  director  of  Vermont  Station  ( Vermont  Sta.  Report  for 
1892 , pp.  9-29). — A brief  survey  of  the  work  of  the  year  and  the  results 
obtained,  a list  of  the  bulletins  published  by  the  station,  and  abstracts 
of  Bulletins  Nos.  28  and  29  (E.  S.  B.,  vol.  in,  p.  892 5 iv,  p.  133). 

Report  of  treasurer  of  Vermont  Station  (Vermont  Sta.  Report  for 
1892 , p.  9). — A financial  statement  for  the  fiscal  year  ending  June  30, 
1892. 

Second  Annual  Report  of  Wyoming  Station  ( Wyoming  Sta. 
Report  for  1892 , pp.  204 , figs.  6). — This  includes  the  reports  of  the 
director,  treasurer  (for  the  fiscal  year  ending  June  30,  1892),  horticul- 
turist and  meteorologist,  geologist,  botanist,  entomologist,  chemist,  and 
the  superintendents  of  the  experiment  farms  at  Laramie,  Lander,  Sara- 
toga, Sheridan,  Sundance,  and  Wheatland,  all  of  which  are  brief  out- 
lines of  the  work  of  the  year.  Bulletins  Nos.  5 to  10,  inclusive, 
abstracts  of  which  have  already  been  given,  are  reprinted  in  full. 
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ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Indian  corn  in  the  manufacture  of  beer,  E.  Wahl  (pp.  21 ).— 
This  publication  advocates  the  use  of  corn  in  the  manufacture  of  beer. 
The  following  subjects  are  treated:  Eeplacement  of  barley  malt  by 

other  materials;  valuable  properties  of  beer;  precautions  necessary  to 
insure  stability  of  beer;  the  bottle-beer  industry;  the  instability  of 
malt  beers;  methods  of  mashing;  the  use  of  wheat,  oats,  rice,  and  corn 
as  brewing  materials;  effect  of  corn  oil  on  the  quality  of  beer:  the 
preparation  of  brewers’  grits  and  brewers’  meal,  and  the  management 
of  these  in  the  manufacture  of  beer;  iuliuence  of  the  mashing  method ; 
and  a comparison  of  American  with  foreign  beers. 

The  kind  of  corn  used  for  the  production  of  brewers’  grits  is  the  variety  known  as 
the  white  flint  corn,  which  at  the  present  time  is  cultivated  on  a large  scale  in  sev- 
eral States  of  the  Union,  more  particularly  in  Indiana,  Illinois,  and  Nebraska, 
exclusively  for  such  mills  as  make  a specialty  of  brewers’  grits. 

Products  from  flint  corn  have  a better  appearance  and  contain  less  oil  than  those 
made  of  red  or  mixed  corn.  The  quality  of  the  product  improves  as  the  ratio  of  oil 
decreases.  The  greater  the  amount  of  oil,  the  greater  also  the  amount  of  neutral 
bodies,  such  as  cellulose  and  albuminoids,  and  the  less  the  amount  of  the  valuable 
substances — that  is,  starch.  rphe  percentage  of  oil  can  thus  be  looked  upon  as  an 
indicator  of  the  value  of  a corn  product  for  brewers,  more  particularly  if  the  per- 
centage of  water,  which  is  independent  of  the  oil,  be  known.  * * * 

A product  containing  over  2.5  per  cent  of  oil  should  not  be  used  for  brewing  under 
any  circumstances.  * * * 

The  permissible  limit  for  water  in  the  corn  product  has  for  a long  time  been  placed 
at  13  per  cent.  The  less  water,  the  greater  the  ratio  of  starch  and  the  better  will 
the  product  keep  if  stored  for  any  length  of  time.  * * * By  a proper  selection 

of  the  method  of  mashing,  we  are  enabled  to  produce  beers  whose  composition 
agrees  with  the  English  beers  on  the  one  hand  and  with  the  German  beers  on  the 
other  hand.  There  is,  therefore,  no  plausible  reason  why  corn  should  not  be  used  in 
England  and  Germany  as  well  as  in  the  United  States.  Moreover,  corn  is  cheaper^ 
pound  for  pound,  than  either  barley  malt,  sugar,  or  rice,  while  it  yields  as  much 
extract  as  rice  or  grape  sugar,  and  much  more  than  barley  malt. 

Contributions  from  the  U.  S.  National  Herbarium  ( Division  of 
Botany , Contributions  from  the  77.  8.  National  Herbarium , vol.  I,  No.  8, 
Oct.  31 , 1893,  pp.  265-292, plates  5). — A miscellaneous  bulletin  containing 
the  following  articles:  (1)  Notes  on  some  Pacific  coast  grasses,  George 
Yasey;  (2)  descriptions  of  new  or  noteworthy  grasses  from  the  United 
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States,  George  Vasey ; (3)  descriptions  of  new  grasses  from  Mexico, 
George  Vasey;  (4)  descriptions  of  new  plants  froin  Texas  and  Colorado, 
J.  M.  Holtzinger;  (5)  list  of  plants  new  to  Florida,  J.  M.  Holtzinger;  (6) 
descriptions  of  three  new  plants,  J.  N.  Eose;  and  (7)  list  of  lichens 
from  California  and  Mexico,  collected  by  Edward  Palmer  from  1888  to 

1892,  J.  W.  Eckfeldt. 

Insect  Life  ( Division  of  Entomology , Insect  Life , vol.  F,  No.  5,  July , 

1893,  pp.  289-401 , plates  2 , figs.  10). — This  number  contains  the  following- 
articles  : 

« 

The  present  year's  appearances  of  the  periodical  cicada  (pp.  298- 
300). — An  article  giving  a full  list  of  the  localities  in  which  broods  XVI 
and  XI  of  the  periodical  cicada  were  expected  to  appear  during  the 
present  year  and  a request  for  notes  of  verification  and  additions  from 
correspondents. 

Further  notes  on  yucca  insects  and  yucca  pollination , C.  V.  Riley 
(pp.  300-310). — A full  account  of  the  life-history  of  Fronuba  maculata 
and  its  relations  with  Yucca  wliipplei.  Statement  concerning  Fronuba 
yuccasella  on  the  Pacific  coast,  where  it  fertilizes  Yucca  baccata , Y.  rup- 
icola  and  Y.  data  ; some  account  of  Fronuba  synthetica  and  its  habits 
in  connection  with  Yucca  brevifolia ; brief  notes  concerning  Frodoxus 
coloradensis , F.  reticulatus , F.  cinercus , P.  intermedins,  and  P.  intricatus. 

The  pollination  of  Yucca  wliipplei  in  California , J).  W.  Coquillett , 
(pp.  311-314). — An  account  of  observations  upon  Fronuba  maculata  and 
its  relations  to  the  flower  and  fruit  of  Yucca  wliipplei , together  with  a 
list  of  the  insects  observed  among  the  flowers  of  this  yucca. 

The  cocoanut  and  guava  mealy -wing  (pp.  314-317). — An  account  of  the 
life  history  of  Aleurodicus  cocois , a mealy- wing  which  occurs  upon  the 
cocoanut  and  guava  in  the  West  Indies  and  which  is  liable  to  be  intro- 
duced into  the  growing  guava  plantations  of  Florida.  The  species  is 
figured  in  all  of  its  stages,  and  descriptions,  hitherto  unpublished,  are 
given. 

Further  notes  on  the  cottontail  bot , with  the  breeding  and  identification 
of  the  fly,  C.  H.  T.  Townsend  (pp.  317-320). — The  adult  of  the  cottontail 
bot  has  been  reared  by  the  author  and  determined  as  Cuterebra  fonta- 
nella.  A full  description  is  given. 

The  sugar-beet  webworm  (pp.  320-322). — Observations  upon  Loxostege 
sticticalis , supplementary  to  those  published  in  the  Annual  Eeport  of 
the  Secretary  of  Agriculture  for  1892.  Experiments  made  at  the  sugar- 
beet  station  of  the  Department  of  Agriculture  at  Schuyler,  Nebraska, 
show  that  the  late  fall  harrowing  brings  the  cocoons  to  the  surface  of 
the  ground,  where  they  are  largely  emptied  by  birds. 

Report  of  a trip  to  northwestern  Missouri  to  investigate  grasshopper 
injuries,  Herbert  Osborn  (pp.  323-325). 

The  Angoumois  grain  moth , or  fly  weevil,  L.  O.  Howard  (pp.  325-328). — 
A brief  summary  of  the  life  history  and  habits  of  the  insect,  with  full 
directions  for  the  use  of  bisulphide  of  carbon  and  some  statement  as  to 
other  remedies. 
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Descriptions  of  Noctuidae  from  the  Death  Valley , J.  B.  Smith  (pp.  328- 
334). — Tlie  following  new  species  are  included : Peridroma  demutabilis , 
Scoto  gramma  densa , Oncocnemis  flagrantly  Schinia  ligece , Schinia  intra- 
bilis,  Tristyla  n.  gen.,  T.  alhoplagiata , Omw  nesaea , Pleonectyptera  fini- 
tima , and  Antaplaga  Jcoebelei  Riley. 

The  red-legged  flea  beetle  (pp.  334-342). — An  account  of  a peculiar 
case  in  winch  Crepidodera  ruflpes  appeared  in  great  numbers  in  a 
young  orchard  in  Virginia  and  completely  destroyed  all  the  buds  and 
blossoms.  Investigation  showed  that  the  orchard  had  just  been  planted 
upon  land  from  which  black  locust  scrub  hadju^t  been  removed.  The 
beetles  feed  preferably  upon  black  locust  and  were  hibernating  at  or 
near  the  surface  of  the  ground  when  disturbed  by  the  spring  plowing. 

General  notes  (pp.  351-367). — Among  the  subjects  of  economic  impor- 
tance treated  are  the  following:  The  cherry-tree  tortrix;  ravages  of 
bookworms;  bee  stings  and  rheumatism;  Eeliotliis  armiger  in  Austra- 
lia; cutworm  damage  to  grapes  in  California;  a banana  borer  in  Trini- 
dad; southern  range  of  the  Colorado  potato  beetle;  the  spotted  bean 
beetle;  the  palm  weevil  in  British  Honduras;  alum  for  rose  chafers;  car- 
bon bisulphide  for  hen  lice;  and  borers  in  fig  trees. 

An  index  and  table  of  contents  for  volume  v (pp.  369-401  and  iii-vii) 
concludes  the  number. 

Catalogue  of  the  exhibit  of  economic  entomology  at  the 
World’s  Columbian  Exposition. — C.V.  Riley  (. Division  of  Entomol- 
ogy, Bui.  No.  31,  pp.  121). — A catalogue  descriptive  of  the  material 
exhibited  by  the  Division  of  Entomology  at  the  World’s  Columbian 
Exposition.  The  exhibit  was  classified  as  follows:  (1)  Insects  injurious 
to  agriculture;  (2)  systematic  and  biologic  entomology;  (3)  silk  insects; 

(4)  professional  exhibit;  (5)  insecticides;  (6)  insecticide  apparatus;  (7)  ; 
official  publications  of  the  United  States  Entomologist,  and  (8)  illus- 
trations, maps,  and  charts.  The  number  of  exhibits  was  1,032,  together 
with  a list  of  37  reports  and  other  imblications,  and  129  plates,  figures, 
charts,  and  maps. 

Proceedings  of  the  Convention  of  the  National  League  for  Good  j 
Roads  {Office  of  Experiment  Stations,  Bui.  No.  14,  pp.  101). — This  is  a I 
record  of  the  proceedings  of  the  convention  held  at  Washington,  D.  C.,  I 
January  17  and  J8,  1893,  and  a hearing  by  the  Committee  on  Agricul- 
ture of  the  House  of  Representatives,  January  19,  1893. 

Report  of  the  statistician  {Division  of  Statistics,  Report  No.  109,  n.  I 
ser.,  October , 1893,  pp.  373-414). — This  consists  of  the  final  report  on  I 
the  condition  of  corn,  cotton,  potatoes,  buckwheat,  tobacco,  and  sugar  1 
cane;  a statement  of  the  yield  per  acre  of  wheat,  rye,  oats,  and  I 
barley;  reports  from  United  States  consular  officers  on  the  production  I 
of  foreign  countries;  the  production,  commerce,  and  consumption  of  1 
wine  in  Italy;  the  citrus  fruit  crop  of  Italy;  a statement  of  the  amounts 
of  hay  imported  into  the  United  Kingdom  compared  with  the  previous  I 
year;  an  article  on  corn  as  feed  for  horses  in  Germany,  and  transporta-  I 
tion  rates. 
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Invertase  in  bananas,  F.  Mieratj  (Cliem.  Ztg .,  17  ( 1893 ),  No.  71,  p. 
1283). — In  a previous  paper  (abstracted  in  E,  S.  R.,  vol.  v,  p.  223)  tlie 
author  reported  finding  a ferment  in  ripe  bananas  which  he  called  inver- 
tase, which  inverted  cane  sugar  and  thus  interfered  with  the  determina- 
tion of  sugar  in  bananas.  The  present  paper  is  in  continuation  of  those 
studies.  The  sugar  was  determined  by  means  of  a polariscope,  while 
in  the  previous  studies  it  was  determined  by  Feliling’s  solution.  The 
presence  of  a ferment  was  very  apparent  where  it  was  not  destroyed 
by  heating.  Wherever  the  ferment  was  destroyed  the  extract  was 
dextro-rotary,  on  account  of  the  high  cane  sugar  content,  but  where 
'the  conditions  were  favorable  for  the  action  of  the  ferment  it  was 
lsevulo-rotary,  as  a result  of  the  inversion  of  the  whole,  or  nearly  the 
whole,  of  the  cane  sugar.  Solutions  of  common  cane  sugar  were  in- 
verted with  a little  banana  pulp.  These  results  fully  confirm  those  of 
the  previous  paper  based  on  gravimetric  analysis. — E.  w.  A. 

Concerning  the  conservation  of  manure,  R.  Heinrich  (Deut. 
landw.  Presse,  20  (1893),  No.  79,  p.  825). — Under  the  auspices  of  the 
Mecklenburg  Patriotic  Association  the  author  has  been  carrying  on  a 
series  of  experiments  to  determine  the  relative  value  of  various  pre- 
servatives for  manure. 

Many  questions  have  arisen  during  these  investigations  which 
demand  further  study  and  repeated  experiments,  but  a few  of  the  con- 
clusions reached  are  stated  in  the  present  article. 

The  experiments  from  which  these  conclusions  were  drawn  extended 
over  a period  of  two  and  one  fourth  years.  The  manure  used  was  the 
solid  and  liquid  excrement  of  two  cows  during  two  days  (70.3  kg.  of 
dung  and  24.8  kg.  of  urine)  mixed  with  10  kg.  of  straw  cut  into  1-cen- 
timeter lengths.  The  preservatives  employed  on  separate  portions  of 
this  manure  were  sulphuric  acid  and  phosphoric  acid  in  amounts  equal 
to  0.15  per  cent  of  the  whole;  kainit,  gypsum,  and  superphosphate-gyp- 
sum (containing  8.5  per  cent  of  total  phosphoric  acid,  6 per  cent  of 
free  phosphoric  acid,  1 per  cent  of  phosphoric  acid  in  the  form  of  mono- 
calcium  phosphate,  and  70  per  cent  of  gypsum),  each  in  amounts  equal 
* to  3 per  cent;  mono-calcium  phosphate,  dicalcium  phosphate,  tricalcium 
phosphate,  and  superphosphate,  each  in  amounts  furnishing  0.15  per 
cent  of  phosphoric  acid;  and  peat  equal  to  the  whole  and  to  half  the 
amount  of  straw.  . One  portion  of  tlie  manure  was  untreated. 
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Four  times  during  tlie  experiment  the  different  lots  were  examined 
with  regard  to  dry  substance,  total  nitrogen,  and  ammoniacal  nitrogen. 
The  data  are  given  in  tables,  and  lead  to  the  following  conclusions: 
(1)  Gypsum  was  a very  effective  preservative  for  manure ; (2)  super- 
phosphate-gypsum gave  no  better  results  than  gypsum ; and  (3)  mono- 
calcium  and  dicalcium  phosphates  were  but  slightly  effective  as  pre- 
servatives. 

Of  the  other  preservatives  used  kainit  gave  good  results,  while  free 
sulphuric  acid,  and  phosphoric  acids  and  peat  hindered  the  decomposi- 
tion of  the  manure  but  little. 

The  special  action  in  arresting  fermentation  claimed  for  free  phos- 
phoric acid  by  Holdefleiss  and  Immendorff  # was  not  observed  in  these 
experiments. 

It  is  believed  that  the  discrepancies  between  results  of  different 
experimenters  may  be  partly  explained  by  changes  due  to  variations  in 
the  supply  of  air  and  thickness  and  compactness  of  the  mass  of  manure. 
To  study  this  point  four  pairs  of  four-liter  flasks  were  filled  with  pure 
horse  dung,  one  of  each  pair  being  loosely  filled  and  the  other  packed 
down  with  the  hand.  One  pair  remained  without  preservative,  one 
received  gypsum,  another  acid  potassium  sulphate,  and  the  fourth  super- 
phosphate-gypsum. The  loss  of  dry  substance  after  seven  and  a half 
months  was  as  follows: 


Loss  of  dry  substance  in  loose  and  compact  manure. 


Loose. 

Compact. 

W'ith  preservative 

Per  cent. 

47.6 
38.  5 

38.7 
35.1 

Per  cent. 
19.5 
18.1 
22.9 
28.2 

Gypsum  (5  per  ceut) 

Acicl  potassium  sulphate  (5  per  cent) 

piipe/rptinsphate-gypsorn  (5  per  cent)  .... 

Other  factors  entering  into  this  question,  such  as  the  concentration 
of  the  preservatives,  the  action  of  ferments,  etc.,  are  mentioned  as  sub- 
jects also  requiring  further  investigation. 

From  these  considerations  the  author  concludes  that  the  question  of 
manure  conservation  is  not  at  present  as  clearly  understood  as  its 
importance  to  the  farmer  demands,  and  that  further  investigation  of  the 
subject  is  desirable  and  necessary. — w.  h.  b. 

Grasses — their  use  and  composition,  J.  Fletcher  and  F.  T. 
Shutt  ( Canada  Central  Experimental  Farm  Bui.  No.  19,  Sept.,  1893,  pp. 
36,  figs.  8). — Notes  are  given  on  the  agricultural  value  of  grasses,  with 
an  epitome  of  a former  report  (Beportof  Dairy  Commissioner,  1891-’92J 
p.  102)  on  fodder  constituents.  Descriptions  are  given  of  52  species 
and  varieties,  both  native  and  introduced,  that  have  been  under  culti- 
vation for  four  years  or  more  at  the  station  farm.  From  Manitoba  and 

* Jour.  Lanclw.,  41  (1893),  pp.1-56  (E.  S.  R.,  vol.  jv,  p.9G4). 
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the  northwest  territories  11  additional  species  'are  described  and  data 
given  regarding  their  relative  value.  A chapter  is  given  on  the  time 
I to  cut  grasses  for  hay.  Tables  giving  92  analyses  of  grasses,  either 
green,  dry,  or  both,  are  added  to  the  bulletin — w.  H.  E. 

How  many  leaves  should  be  left  on  the  tobacco  plant?  O. 
PiTSCH  ( Deut . landw.  Presse , 20  (1893),  No.  76,  pp.  787,  788). — The 
author  refers  to  the  experiments  of  F.  Haberlandt,  in  which  plants  hav- 
ing six  leaves  gave  a larger  leaf  surface  than  those  with  a greater  or 
less  number.  The  thickness  of  the  leaf  was  increased  as  the  number  of 
leaves  decreased  from  six  to  one.  With  plants  of  seven  to  twelve  leaves 
the  thickness  varied  but  slightly. 

Haberlandt  also  topped  and  suckered  one  lot  of  tobacco  plants,  simply 
topped  a similar  lot,  and  neither  topped  nor  suckered  a third  lot,  leav- 
ing on  each  plant  the  same  number  of  leaves.  The  size  of  the  leaf  was 
greatest  when  topping  and  suckering  were  practiced,  about  25  per  cent 
less  when  the  plants  were  simply  topped,  and  least  when  neither  top- 
ping nor  suckering  was  practiced. 

In  1889  the  author  conducted  at  Wageningen  an  experiment  to  ascer- 
tain the  effect  on  the  size  and  fineness  of  the  leaves  of  topping  to  ten, 
twelve,  and  fourteen  leaves  per  plant.  The  varieties  used  were  Amers 
and  Goundi.  The  total  weights  of  dried  leaves  on  ten  plants  topped  to 
ten,  twelve,  and  fourteen  leaves  were:  For  Amers,  422.5,  564.1,  and 
875.9  grams,  respectively;  and  for  Goundi,  565.5,  709.8,  and  1,006.7 
grams,  respectively.  Hot  only  were  the  total  yields  with  fourteen  leaves 
the  largest,  but  these  plants  also  gave  the  largest  yield  of  high-grade 
tobacco.  It  is  further  noticeable  that  the  leaves  were  as  a rule  larger 
and  thicker  when  fourteen  leaves  remained  than  when  twelve  were  left. 

The  size  and  fineness  of  leaves  were  determined  as  follows:  Equal 
areas  of  paper  were  repeatedly  weighed,  and  as  these  weights  showed 
but  slight  difference  the  paper  was  regarded  as  of  uniform  thickness  or 
weight.  This  paper  was  then  laid  on  a smooth  surface  of  soft  wood, 
the  tobacco  leaf  spread  out  and  fastened  down  upon  it.  The  outline  of 
the  leaf  was  traced,  and  leaf  and  paper  covered  by  it  were  weighed. 
The  weight  of  a square  centimeter  of  paper  being  known,  the  area  of 
the  paper  and  of  the  leaf  was  easily  found,  and  the  fineness  of  the  leaf 
was  calculated  by  finding  the  number  of  square  centimeters  per  gram 
of  weight. — J.  f.  d. 

Experiments  with  wheat,  indigo,  cotton,  and  other  crops,  B.  L. 

Parshad  (Cawnpore  Agricultural  Experiment  St  a.  Report  for  the 
Khar  if  and  Rahi  Seasons,  1891-192,  pp.  31). — In  one  of  the  fertilizer 
tests  on  wheat,  green  hemp  and  indigo  were  plowed  under  as  a manure. 
On  other  plats  gypsum  was  plowed  under  with  the  green  hemp  and 
» indigo. 

The  crops  of  1891-’92  on  these  plats  were  as  follows:  On  the  unfer 
tilized  plats,  620  pounds  of  wheat  per  acre;  on  the  indigo  and  gypsum 
plat,  1,367  pounds;  on  the  indigo  plat,  1,270  pounds;  on  the  hemp  and 
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gypsum  plat,  1,307  pounds,  and  on  the  hemp  plat,  1,004  pounds.  The 
average  results  for  these  fertilizers  on  the  same  plats  for  eight  years 
were  as  follows:  On  the  unfertilized  plat,  1,053  pounds  of  wheat  per 
acre;  on  the  indigo  and  gypsum  plat,  1,518  pounds;  on  the  indigo  plat, 
1,544  pounds;  on  the  hemp  and  indigo  plat,  1,280  pounds;  and  on  the 
hemp  plat,  1,20G  pounds.  It  is  stated  that  a green  crop  of  hemp  plowed 
under  appears  to  be  the  cheapest  means  of  manuring  land. 

Kainit  applied  to  wheat  in  connection  with  a large  amount  of  organic 
matter  appeared  injurious  in  the  greater  number  of  cases.  Thus  in 
1891-’92,  on  one  series  of  plats  where  the  yield  without  fertilizers  was 
1,077  pounds,  of  wheat  per  acre,  and  where  the  yield  with  green  hemp 
plowed  under  was  1,912  pounds  of  wheat,  the  yield  was  only  1,718 
pounds  of  grain  per  acre  where  300  pounds  of  kainit  per  acre  was  plowed 
under  with  the  green  hemp. 

In  another  series,  where  14,600  pounds  of  stable  manure  yielded 
1,686  pounds  of  wheat,  the  addition  of  300  pounds  of  kainit  to  the  manure 
resulted  in  a yield  of  1,492  pounds;  and  while  14,600  pounds  of  woolen 
refuse  resulted  in  a yield  of  2,089  pounds  of  wheat,  this  same  amount  of 
refuse  with  300  pounds  of  kainit  yielded  only  1,097  pounds  of  wheat  per 
acre. 

The  average  results  of  the  preceding  three  years  were  but  slightly, 
if  at  all,  unfavorable  to  kainit. 

In  a test  of  varieties,  the  Indian  wheat  proved  much  more  prolific 
than  the  Australian  and  Canadian  varieties.  The  foreign  varieties 
yielded  from  42  to  1,016  pounds  per  acre,  and  the  Indian  varieties  from 
498  to  1,334  pounds.  Indian  varieties  of  barley  proved  much  superior 
in  yield  to  Canadian  varieties. 

Maize  was  grown  continuously  on  the  same  plats  and  with  the  same 
fertilizers  for  eight  years.  To  different  plats  were  applied  annually 
equal  quantities  of  woolen  refuse  with  lime,  sheep  manure,  cow  manure, 
poudrette,  and  hog  manure.  Woolen  refuse  and  lime  gave  the  largest 
average  yield  of  corn,  1,891  pounds  per  acre,  as  the  average  of  seven 
years.  Saltpeter  did  not  give  any  great  increase  either  in  the  yield  of 
stalks  or  grain. 

Gypsum  proved  a valuable  fertilizer  on  indigo.  In  1891-’92,  200 
pounds  of  gypsum  per  acre,  plowed  under  at  the  time  of  sowing,  gave 
12,700  pounds  of  indigo  plants  per  acre;  when  applied  as  a top  dressing 
to  the  indigo  plants  6 inches  high,  the  yield  was  13,800  pounds.  The 
unfertilized  plat  yielded  only  10,800  pounds.  In  other  years  top  dress- 
ing was  the  least  iwotitable  method  of  applying  gypsum.  In  each  of 
four  years  the  yield  with  gypsum,  in  whatever  manner  applied,  was 
considerably  larger  than  that  on  the  unfertilized  plat. 

Cotton  was  grown  continuously  on  plats  fertilized  annually  with  fresh 
silt  from  a canal,  with  kainit  and  gypsum,  with  stable  manure  and 
gypsum,  with  stable  manure  and  kainit,  and  with  woolen  refuse.  The 
largest  yield  was  on  the  plat  fertilized  with  woolen  refuse. 

Cotton  planted  May  23  was  irrigated  three  times  before  th«  rains  of 
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late  summer  and  early  fall.  Other  plats  of  cotton  were  planted  July 
20  and  did  not  require  irrigation.  The  average  yield  on  the  early- 
planted  and  irrigated  cotton  was  142  pounds  of  lint  per  acre  and  341 
pounds  of  seed,  against  31  pounds  of  lint  and  64  pounds  of  seed  per 
acre  for  the  Jate-planted  and  non -irrigated  plats. 

The  average  of  the  preceding  five  years  gave  131  pounds  of  lint  and 
267  pounds  ot  seed  for  the  early  and  irrigated  cotton,  and  79  pounds  of 
lint  and  164  pounds  of  seed  for  the  late  cotton,  not  irrigated. 

Among  the  other  crops  on  which  experiments  were  conducted  were 
sugar  cane,  peas,  chick  pea,  potatoes,  carrots,  mangel-wurzels,  turnips, 
oats,  rape,  and  flax  for  seed. 

The  following  Indian  crops  were  sown  simply  to  determine  the  yields : 
(1)  Pulses— lentil,  Lathyrus  sativus , Cajanus  indicus , Phaseolus  roxburghii , 
P.mungo , P.  aconitifolius,  cowpea  ( Vigna  Imtiang),  and  Cyamopsis  psar- 
alioides;  (2)  oil-producing  plants — castor,  Brassica  juncea,  Eruca  sativa , 
and  sesame  5 (3)  fiber  plants — Crotalaria  juncea  and  Hibiscus  cannabi- 
nus  ; (4)  cereals — sorghum,  Pennisetum  typlioideum , Eleusine  coracana , 
P asp  alum  scobiculatum , Panicum  frumentaceum , and  Italian  millet. — 
j.  F.  D. 

Contributions  from  the  botanical  laboratory  and  seed-control 
station  of  Hamburg,  No.  3,  1893,  O.  Burchard  (pp.  20). — The  con- 
tributions consist  in  (1)  a report  on  the  seed  testing  for  the  year,  (2) 
report  on  the  testing  of  flour,  (3)  scientific  investigations,  and  (4)  list 
of  contributions  from  the  station. 

During  the  year  280  lots  of  seed  were  tested,  divided  as  follows: 
Leguminosse  167,  grass  seeds  79,  forest  seeds  23,  miscellaneous  11.  To 
test  these  seeds  414  separate  investigations  were  conducted.  The  table 
given  below  is  the  result  of  the  various  tests  wherever  more  than  a 
single  sample  of  seed  was  tested : 


j Results  of  seed  testing. 


Kind  of  seed. 

Purity. 

Germinative  energy. 

Intrinsic  value. 

No.  of  tests. 

Minimum. 

Maximum. 

6 

bJO 

<D 

> 

< 

No.  of  tests. 

Minimum. 

Maximum. 

6 

to 

o 

<1 

Minimum. 

Maximum. 

Average. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Perct. 

Trifolium  pratense 

47 

80.  04 

99.06 

96.  04 

29 

*71. 5 

97.  25 

86.  80 

70.  09 

95.  43 

83.44 

Trifolium  repens 

6 

90. 13 

97.  34 

93.14 

11 

61.  75 

94 

81.48 

77.  06 

91.5 

82.  21 

Trifolium  hybridum 

6 

88.  51 

99.  39 

96.11 

6 

71.25 

87.  25 

83.  04 

70.  82 

85. 12 

80 

Medicago  lupulina 

7 

95.  34 

99.11 

97.  38 

7 

19.  75 

93 

65. 56 

19. 53 

92’  17 

63.85 

Medicago  sativa 

2 

93.  94 

98.  04 

95. 19 

4 

76 

84 

80.  38 

75. 86 

82  35 

79. 11 

Ornithopus  sativus 

2 

94. 11 

95.  64 

94.  88 

4 

7. 17 

40 

24. 17 

6. 75 

38.  26 

22.  51 

Onobrychis  sativa 

2 

95.18 

98.  85 

97.  02 

2 

66.  67 

70.  33 

68.  75 

65.  90 

67.42 

66.  66 

Lolium  perenne 

7 

81.93 

94.  98 

92.31 

19 

16.  33 

94.  5 

62.  84 

49.  29 

89.  74 

65.  67 

Lolium  italicum 

1 

93.59 

97.13 

95. 36 

2 

54.5 

59.  5 

56.  89 

53.  03 

57.  79 

50.41 

Arrhenatherum  elatius 

3 

82. 76 

86. 52 

85. 17 

3 

76. 17 

81.5 

79.  67 

67.31 

70.  28 

68. 74 

Festuca  ovina 

3 

60.1 

66.  97 

64. 60 

8 

0. 17 

90.  33 

42.  31 

18. 13 

52.  39 

38. 43 

Festuca  elatior 

2 

61.  67 

71 

66.  34 

Phleum  pratense 

5 

93.09 

99.  42 

96.  41 

9 

33. 17 

90 

79 

80.  04 

85.  58 

82.  65 

Lactylis  glomerata 

6 

68.  09 

89.  38 

84.  78 

7 

70.5 

91.17 

79.24 

54.  70 

81.49 

68.  51 

A lopecurus  pratensis 

5 

54.  23 

83.31 

73.92 

5 

37.  67 

84.  5 

83. 17 

31.18 

70.  40 

67.  73 

Poa  pratensis 

7 

87.  37 

90.  80 

89. 25 

7 

8.5 

92.5 

67 

7.69 

79. 87 

49.  38 

Picea  exeelsa 

2 

62.  5 

86.  67 

74.  59 

Pinus  svlvcstris 

12 

15.  67 

81.  5 

58.76 

1 
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From  the  above  table  it  is  shown  that  the  the  minimum  of  purity  was 
found  in  Alopecurus  pratensis , 54.23  per  cent,  and  the  maximum  in 
Plileum  pratense , 99.42  per  cent.  The  minimum  for  the  germinative 
energy  was  found  in  Festuca  ovina , 0.17  per  cent,  and  the  maximum  in 
Trifolium  pratense , 97.25  per  cent.  The  lowest  intrinsic  value,  which 
is  the  purity  multiplied  by  the  germinative  energy  divided  by  100,  was 
possessed  by  Festuca  ovina , 38.43  per  cent,  and  the  highest  value  by 
Trifolium  pratense , 83.44  per  cent. 

In  the  investigation  for  dodder  seed  in  60  samples  of  red  clover,  28 
were  absolutely  free  from  dodder,  4 contained  from  4 to  10  seeds  per  kg., 
and  28  contained  from  14  to  11,310  per  kg.  The  species  most  common 
was  Guscutg  trifolii , with  occasionally  G.  europea , and  more  rarely  C. 
epilinum.  The  species  found  in  North  American  seed  was  principally 
C.  racemosa.  The  white  clover  examined  gave  50  per  cent  dodder  free, 
the  rest  containing  from  12  to  684  seeds  per  kg.  Alsike  clover  gave  42 
per  cent  free  and  the  rest  from  36  to  1,129  seeds  per  kg.  One  lot  of 
lucern  from  South  America  contained  23,600  seeds  of  C.  cliilensis  per  kg., 
and  no  samples  were  dodder  free.  Yellow  clover  was  free  from  dodder 
in  every  case.  In  two  samples  of  timothy  20  to  284  seeds  of  G.  epithynum 
were  found. 

The  study  of  the  origin  of  seed  based  on  the  weed-seed  admixtures 
was  continued. 

A report  is  given  of  25  inspections  of  flour,  18  of  wheat,  and  7 of  rye 
flour. 

Orchard-grass  seed  of  various  origins  was  inspected,  and  a report 
is  given  as  to  its  purity,  with  a list  of  over  40  weed  seeds  found  in  the 
various  samples.  Twelve  samples  of  seed  were  examined  and  reported 
on,  as  follows : 

Purity  analysis  of  orchard-grass  seed. 


Australian. 

North  American. 

European. 

Percentage  weight  of  for* 
eign  material  

10. 98 

27.  49 

9.72 

11.98 

9.04 

16.  68 

11.  87 

11.  39 

7.  74 

34.  89 

30.  28 

72. 13 

Percentage  weight  of 
weed  seed 

0.  93 

5.  33 

1.24 

0. 42 

0.  70 

5.  09 

4.  99 

4.  56 

1.96 

28. 19 

21.87 

18.  86 

Number  of  species  of 
weed s , . * . . * _ 

3 

5 

3 

3 

6 

10 

9 

10 

9 

22 

5 

15 

It  will  be  seen  that  the  total  weight  of  foreign  mixtures,  weight  of 
weed  seed,  and  number  of  species  represented  by  the  weed  seed  of  the 
orchard  grass  of  European  origin  was  greatly  in  excess  of  that  of  either 
the  North  American  or  Australian.  The  list  of  weed  seeds  is  so  charac- 
teristic as  to  establish  the  origin  of  the  orchard-grass  seed.  The  most 
abundant  weed  seeds  found  in  Australian  orchard  grass  are  Bromus 
mollis , Holcus  lanatus , Hypochceris  radicata , and  Trifolium  spp.  In  the 
North  American  grass  they  are  Garex  spp.,  Lepidium  virginicum , Pani- 
cum  capillare , Plileum  pratense,  Poa  pratensis , Rubus  idceus , Rumex  ace- 
tosa , and  Trifolium  spp.  The  common  weed  seeds  found  in  European 
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seed  were  Arrlienatherum  claims,  Bromus  e-rectus , Carum  car ui,  Crepis 
virens,  Festuca  pratensis,  Holcus  lanatus,  Lolium  perenne,  Medicago  lupu- 
lina,  Boa  trivialis,  Unimex  acetosella , and  Trifolium  spp. 

Details  are  given  of  observations  made  on  various  plants  while 
investigating  the  culture  of  foreign  weed  and  other  seeds. — w.  h.  e. 

The  relation  between  the  size  and  composition  of  beet  seeds 
and  the  size  and  composition  of  the  roots  produced  by  them, 
K.  Laskowsky  (Landbote,  14  (1893),  JTo.  60 , p.  600). — Analyses  and 
field  experiments  made  by  the  author  in  the  Waki  district,  Russia, 
seem  to  indicate  that  in  the  smallest  seed  balls  the  individual  seeds  are 
richest  in  fat,  and  that  these  smallest  seed  balls  produce  roots  with  the 
highest  sugar  content.  While  the  data  given  below  are  not  sufficient 
to  establish  a relation  between  the  fat  in  the  seed  and  the  sugar  in  the 
beet,  they  justify,  in  the  author’s  opinion,  further  experiments  in  this 
liue. 

The  weight  of  1,000  large  seed  balls  was  42.9  grams  and  the  fat  content 
18.7  per  cent.  The  weight  of  1,000  small  seed  balls  of  the  same  variety 
was  10.85  grams,  and  the  fat  content  21.03  per  cent.  The  weight  of 
1,000  individual  seeds  from  large  seed  balls  was  3.89  grains,  and  of 
1,000  seeds  from  small  seed  balls,  2.91  grams. 

The  following  table  gives  the  data  on  which  the  author’s  conclusions 
are  based : 


Fat  content  of  seed,  weight  of  seed  halls  and  seed,  and  weight  and  sugar  content  ofheets. 


Variety. 

Eat 

content 
of  seed. 

Weight 
of  1,000 
seed 
balls. 

Weight 
of  1,000 
seeds. 

Sugar 
content 
of  beets. 

Average 
weight 
of  each 
beet. 

Vilmorin  Improved  White 

Walkow,  from  mother  beets  with  18  per  cent 

S 11  crar 

Per  cent. 

20.7 

19.8 
19.1 

18.8 

18.7 

18.5 

Grams. 

22.3 

13.2 

16.2 
22.  6 

24.8 

34.6 

* 

Grams. 
2. 55 

2.  45 
2.54 

2.  78 

3.  36 
3. 38 

Per  cent. 

19.5 

18.5 

18.6 
16.5 

Grams. 

167 

168 
197 
369 

... ................ 

Klein  Wanzleben,  small  seed  halls 

Klein  Wanzleben,  from  Germany 

Walkow,  from  mother  beets  with  14  per  cent 
sugar 

Klein  Wanzleben,  large  seed  balls 

17.1 

284 

The  figures  denoting  the  sugar  content  are  the  averages  of  three 
determinations,  in  each  of  which  five  beets  were  used.  The  author 
states  that  almost  without  exception  all  the  determinations  agree 
closely  with  the  average  results. 

It  appears  from  the  above  table  that  beet  seed  rich  in  fat,  i.  e.,  that 
from  small  seed  balls,  produced  beets  richest  in  sugar  but  light  in 
weight.  An  apparent  exception  to  the  above  is  Klein  Wanzleben  from 
Germany,  which,  however,  received  one  watering  not  given  to  the  other 
beets,  and  hence  it  is  not  comparable  with  them.  The  season  in  which 
these  experiments  were  made  was  exceedingly  dry. 

The  author  states  that  iu  determining  the  fat  content  of  beet  seed  it 
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is  necessary  to  make  tlie  analysis  as  quickly  as  possible  and  to  avoid 
raising  the  temperature  of  the  drying  oven  above  100°  0. — J.  F.  d. 

Variations  in  the  absorbent  power  of  seeds  in  proportion  to 
their  weight,  H.  Coupin  {Bui.  Soc.  Bot.  France , 40  ( 1893 ),  No.  2,  pp. 
102-104). — The  absorbent  power  of  seeds  is  the  proportion  between  the  ; 
weight  of  the  dry  seeds  and  the  amount  of  water  absorbed  by  them. 

The  author  experimented  with  common  beans,  kidney  beans,  corn,  and 
white  lupines.  Seed  was  taken  from  the  same  package  for  each  test 
and  the  samples  were  considered  as  equally  dry.  They  were  weighed 
and  then  placed  in  distilled  water.  Every  day  their  weight  was  noted, 
and  when  the  seed  had  reached  its  maximum  weight  it  was  said  to  be 
saturated.  Tables  of  results  are  given  showing  the  average  absorbent 
power  of  small  beans  to  be  145.01  and  larger  ones  165.17,  giving,  a 
difference  of  20.16  in  favor  of  the  larger  seed.  For  the  kidney  beans 
the  smaller  showed  an  average  absorbent  power  of  105.43  and  the 
large  seed  114.40,  giving  a difference  of  8.97  in  favor  of  the  larger  seed. 

For  the  corn  caryopses,  small  grains  had  an  absorbent  power  of  56.07, 
while  large  ones  showed  53.17,  a difference  in  favor  of  small  grains  of 
2.90.  Small  lupine  seed  had  an  absorbent  power  of  144.91  and  large 
ones  134.98,  a difference  i i favor  of  small  seed  of  9.93. 

From  the  experiments  the  author  concludes  that  the  absorbent 
power  of  seed  varies  considerably  with  the  weight  of  the  seed,  although 
there  is  no  absolute  proportion  between  the  two.  With  some  seeds,  as 
common  kidney  beans,  the  absorbent  power  is  greatest  with  large  seed, 
while  with  corn  and  lupines  it  is  greatest  with  the  small  seed. 

The  author  calls  attention,  in  the  study  of  the  absorbent  power  of 
seeds,  to  the  necessity  of  neutralizing  as  far  as  possible  the  individual 
differences  of  seed.  In  such  experiments  the  seed  should  all  be  taken  j 
from  the  same  package  and  should  be  as  nearly  as  possible  of  the  same 
size. — w.  h.  e. 

The  effects  of  boiling  and  steaming  fresh  and  salted  meat,  F. 

Kothwang-  {Arch.  Nyg.,  18,  No.  1 , pp, 80-93). — These  experiments  were 
instituted  for  the  purpose  of  ascertaining  the  loss  of  weight,  of  extract- 
ive matter,  and  of  salts,  resulting  from  boiling  and  steaming  fresh  and 
salt  meat. 

Previous  experiments  by  the  author  had  shown  that  the  process  of 
pickling  or  salting  meat  resulted  in  heavy  loss  of  extractive  matter 
and  phosphoric  acid.  A piece  of  fresh  meat  weighing  386  grams  was 
salted  and  left  in  salt  eight  days.  It  had  then  lost  30  per  cent  in 
weight,  and  contained  47  per  cent  of  dry  matter  and  9.52  per  cent  of 
common  salt. 

In  the  present  experiments  there  was  found  a considerable  loss  of 
nutrients  when  meat,  either  fresh  or  salted,  was  cooked  entirely  by 
steam,  as  well  as  when  it  was  cooked  in  water.  One  hundred  grams  of 
fresh  meat  cooked  in  water  for  one,  one  and  a half,  and  two  hours  was 
reduced  to  68.9,  59,  and  54.6  grams,  respectively.  When  steamed  for 
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j the  same  periods  the  weights  were,  respectively,  68.2,  48,  48.2  grams. 

One  hundred  grams  of  salt  meat  after  cooking  in  water  for  one,  one 
| and  a half,  and  two  hours  was  reduced  to  70.7,  66,  and  74.8  grams, 

I respectively ; steamed  for  the  same  periods  the  weights  were  68,  63, 

I and  64.6  grams,  respectively.  The  author  belives  that  the  loss  of 
weight  was  less  dependent  on  the  duration  of  cooking  with  salt  meat 
tli  an  with  fresh  meat. 

The  losses  in  cooking  salt  meat  appeared  to  be  dependent  on  its  per- 
centage of  dry  matter  and  of  common  salt.  Salt  meat  with  32.51  per 

I*  cent  of  dry  matter  and  3.95  per  cent  of  salt  weighed  after  boiling  and 
after  steaming  only  52.9  and  47  per  cent,  respectively,  of  its  original 
weight,  while  salt  meat  with  47  per  cent  of  dry  matter  and  9.42  per  cent 
of  salt  weighed  after  boiling  and  after  steaming  70.7  and  67.96  per  cent, 
respectively,  of  its  original  weight.  The  piece  containing  3.95  per  cent 
of  common  salt  retained,  after  boiling,  0.62  per  cent  of  salt  reckoned 
on  the  original  weight  of  the  uncooked  meat,  or  1.2  per  cent  reckoned 
on  the  weight  of  the  cooked  meat.  The  salt  retained,  after  steaming  a 
piece  of  the  meat  was  1.82  per  cent  of  the  weight  of  the  uncooked  piece, 
or  3.87  per  cent  of  the  cooked  meat.  Meat  more  strongly  salted  retained 
larger  percentages  of  salt  than  this,  after  cooking. 

The  author’s  analyses  showed  that  the  dry  matter  in  boiled  unsalted 
meat  was  41.7  per  cent;  in  the  same  steamed  45.6  per  cent;  in  fresh  salted 
meat,  boiled,  52.8;  in  the  same  steamed  53.8  per  cent.  The  average 
loss  in  boiling  or  steaming  fresh  meat  was  from  50  to  60  per  cent  of  the 
extractive  matter  and  about  35  per  cent  of  the  total  phosphoric  acid. 
With  salt  meat  the  losses  in  boiling  and  steaming  were,  respectively, 
23  and  20  per  cent  of  the  extractive  matter  and  about  19  per  cent  of 
the  phosphoric  acid.  These  losses,  added  to  those  sustained  in  the 
process  of  salting,  make  the  total  loss  of  extractive  matter  in  salting 
and  boiling,  65.6  per  cent,  and  in  salting  and  steaming,  67.91  per  cent; 
the  total  losses  of  phosphoric  acid  were  44.45  and  39.50  per  -.cent, 
respectively. — J.  F.  d. 

Concerning  the  fatty  substances  in  feeding  stuffs  and  their 
importance  for  animal  nutrition,  E.  Schulze  ( Landw . Jahrb. 
Schiveiz , 6 (1892),  pp.  72-80). — The  constituents  of  the  ether  extract  of 
feeding  stuffs,  glycerides  or  neutral  fats,  free  fatty  acids,  wax-like  sub- 
stances, cliolesterines  and  related  substances,  lecithin,  and  coloring 
matters,  are  each  briefly  described. 

The  triglycerides  or  true  fats  are  compounds  of  glycerin  with  fatty 
acids,  most  commonly  with  stearic,  palmitic,  and  oleic  acids.  The 
character  of  the  free  fatty  acids  has  only  been  definitely  determined  in 
a few  cases,  but  it  is  safe  to  assume  in  general  that  they  are  analogous 
to  the  fatty  acids  of  glycerides.  The  wax-like  substances  consist  of 
compounds  of  fatty  acids  with  certain  alcohols  (ceryl  and  myricyl 
alcohol,  etc.).  The  cholesterines  constitute  a group  of  substances  named 
for  the  gall  fat  or  cholesterin  of  the  body.  The  cholesterines  found  in 
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plants  do  not  entirely  agree  with  those  of  the  body,  and  so  have  been 
designated  phytosterin,  parackolesterin,  canlosterin,  etc.  Their  chem- 
ical constitution  places  them  with  the  alcohols.  They  occasionally 
occur  in  the  animal  body  combined  with  fatty  acids  as  cholesterides ; 
but  whether  cholesterides  occur  in  plants  is  not  known.  Closely 
related  to  the  cholesterines  is  a group  of  substances  differing  from 
them  somewhat  in  composition.  Lupeol  found  in  lupine  pods  and 
phasol  found  in  bean  pods  are  representatives  of  this  group. 

Lecithin  is  characterized  as  a u nitrogenous  phosphorus-containing 
fat,”  since  it  is  composed  of  glycerin,  fatty  acids,  phosphorus,  and  a 
nitrogenous  body,  cholin.  By  heating  with  alkali  it  yields  cholin, 
glycerin-phosphoric  acid,  and  fatty  acids.  The  author,  in  collabora- 
tion with  Likiernik,  Steiger,  and  others,  has  shown  lecithin  to  be  a 
constituent  of  plants.  When  finely  ground  seeds  of  plants  are  treated 
with  ether  only  a part  of  the  lecithin  is  dissolved;  the  rest  can  be 
extracted  with  warm  alcohol.  It  is  a peculiar  fact  that  the  amount  of 
lecithin  extracted  by  ether  from  the  same  kind  of  seed  is  very  variable. 

Besides  the  above  mentioned  substances  others  are  sometimes  found. 
Lactic  acid  and  other  organic  acids  soluble  in  water  are  frequently 
present,  especially  in  the  ether  extract  of  ensiled  fodder. 

The  ether  extract  of  different  feeding  stuffs  contains  these  various 
constituents  in  widely  varying  proportions.  The  author  reviews  our 
present  knowledge  of  the  composition  of  the  crude  fat  of  different  mate- 
rials. 

Grains , seeds,  and  oil  calces. — In  the  case  of  seeds  the  glycerides  pre- 
dominate as  a rule.  The  crude  fat  of  oil-bearing  seeds,  as  flax,  rape, 
etc.,  consists  for  the  greater  part  of  glycerides.  The  extract  of  seeds 
of  cereals  and  leguminous  plants  is  also  relatively  rich  in  glycerides. 
Free  fatty  acids  occur  in  seeds  only  in  small  amounts,  except,  of  course, 
when  the  seeds  have  been  kept  until  the  fats  decompose. 

Cholesterines  are  never  lacking,  although  they  are  present  only  in 
small  quantity,  seldom  constituting  more  than  5 per  cent  of  the  crude 
fat.  Wax-like  substances  have  been  found  in  peas  and  beans,*  but 
they  probably  occur  in  such  small  quantity  as  to  be  unimportant. 

Lecithin  occurs  quite  generally  in  seeds.  As  mentioned  above,  the 
ether  extract  contains  varying,  and  sometimes  only  small,  amounts  of 
lecithin,  but  the  whole  quantity  may  be  extracted  with  warm  alcohol. 
The  results  of  determinations  made  in  the  author’s  laboratory  of  the 
lecithin  f in  a number  of  kinds  of  seed  are  given  below: 

* Ztschr.  physiol.  Chem.,  13,  p.  32. 

t The  lecithin  was  determined  from  the  amount  of  phosphorus  found  in  the  ether- 
alcohol  extract.  (See  Ztschr.  physiol.  Chem.,  13,  pp.  375-377.) 
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Lecithin  and  crude  fat  in  various  seeds. 


Kind  of  seed. 

In  dry  matter. 

Lecithin. 

Crude  fat. 

Per  cent. 
0. 65 

Per  cent. 

2. 1 

live  . . 

0. 57 

2. 1 

0.  74 

2.  2 

Field  beans . 

0.  81 

2.0 

1.21 

2.2 

> 

V etch  a 

1.22 

V etcli  b . ..  

0.  74 

l 2.4 

Yellow  lupine  a 

1.  55 

j 5.4 

19.7 
37.0 

35.8 

Yellow  lupine  b 

1.59 

Soja  bean 

Flax 

Hemp 

1.64 

0.88 

0.87 

The  above  figures  show  that  in  the  case  of  seeds  of  a.  low  fat  content 
the  lecithin  content  is  very  considerable  in  comparison  with  the  crude 
fat.  In  oil-bearing  seeds  the  lecithin  is  relatively  much  lower,  and  this  is 
true  for  the  press  cakes.  Triglycerides  predominate  in  the  ether  extract 
of  oil  cakes,  although  considerable  quantities  of  free  fatty  acids  have 
occasionally  been  found.  The  quantity  of  the  latter  appears  to  increase 
as  the  oil  cakes  age,  owing  to  a decomposition  of  the  glycerides.  Small 
quantities  of  lecithin  and  eliolesterin  are  found  in  oil  cakes,  and 
although  wax-like  substances  have  not  been  found  as  yet,  their  pres- 
ence is  considered  very  juobable.  Analyses  given  of  a number  of  kinds 
of  oil  cake  show  the  lecithin  content  of  the  dry  matter  to  vary  from 
0.04  per  cent  in  peanut  cake  to  0.23  per  cent  in  palm-nut  cake.  While 
the  flaxseed  contained  0.88  per  cent  of  lecithin,  the  linseed  cake  con- 
tained only  0.1  per  cent. 

H ay  aiul  coarse  fodder. — The  ether  extract  of  meadow  hay,  when  freed 
of  its  chlorophyll  with  charcoal  and  evaporated,  gives  a yellowish,  waxy, 
crude  fat  with  a relatively  high  melting  point.  Glycerides  are  either 
absent  entirely  or  only  present  in  such  small  quantities  that  their  recog- 
nition is  difficult.*  On  the  other  hand,  the  fat  is  rich  in  wax-like  sub- 
stances, and  free  fatty  acids,  eliolesterin,  and  hydrocarbon  have  been 
found. 

The  crude  fat  of  oafc  straw  appears  to  be  very  similar  to  that  of  meadow 
hay.  The  crude  fats  of  other  coarse  fodders  have  been  very  little 
studied,  but  it  is  suggested  that  they  may  be  quite  similar  in  character 
and  composition  to  that  of  hay  and  oat  straw. 

The  ether  extract  of  potato  tubers,  fodder  roots,  and  malt  sprouts  is 
relatively  rich  in  free  fatty  acids  and  also  in  cholesterin  and  related  sub- 
stances, but  probably  contains  only  a trace  of  glycerides. 

Nutritive  value  of  constituents  of  ether  extract. — Concerning  the  bear- 
ing of  the  above  on  the  question  of  the  nutritive  value  of  ether  extract, 
the  author  enumerates  the  uses  of  fat  in  the  body,  i.  e.,  (1)  sustaining 
respiration  and  maintaining  heat,  (2)  economizing  albuminoids,  (3)  form- 


*Landw.  Vers.  Stat.,  15,  p.  81,  and  16,  p.  41. 
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ing  fat  in  the  body,  and  (4)  favoring  digestion,  when  present  in  mod- 
erate quantity ; and  he  mentions  that  all  studies  of  its  value  in  nutri- 
tion have  been  made  by  feeding  glycerides  (fatty  oils  and  the  like)  or 
substances  rich  in  glycerin,  as  oil  cakes,  certain  seeds,  etc.  Hence, 
the  statement  that  fat  is  worth  two  and  one  half  times  as  much  as  the 
carbohydrates  applies  strictly  to  the  true  fats,  or  glycerides,  and  not  to 
the  mixtures  constituting  the  ether  extracts  of  feeding  stuffs. 

It  is  considered  very  probable  that  the  free  fatty  acids  are  of  very  simi- 
lar nutritive  value  to  the  glycerides,  since  in  the  process  of  digestion  of 
the  fats  a portion  is  decomposed  by  the  pancreatic  juice  to  glycerin 
and  free  fatty  acids,  in  which  form  the  latter,  after  being  saponified  by 
alkali,  may  be  used  directly  by  the  body.  Whether  or  not  the  fatty 
acids  very  rich  in  carbon,  as  the  cerotinic  acid  found  in  meadow  hay, 
can  be  utilized  in  this  manner  is  a matter  of  some  doubt. 

Lecithin  is  believed  to  possess  considerable  nutritive  value.  Accord- 
ing to  the  investigation  of  Bokay*  and  Hasbroek,f  lecithin  being  an 
easily  decomposed  substance  breaks  up  under  the  influence  of  the  pan- 
creatic juice  into  fatty  acids,  glycerin-phosphoric  acid,  and  cholin. 
As  to  the  nutritive  value  of  the  fatty  acids,  there  can  be  little  doubt 
that  they  are  of  equal  value  A\ritli  those  derived  in  the  digestion  of  the 
glycerides.  Since  lecithin  yields  about  70  per  cent  of  fatty  acids 
when  decomposed,  it  may  be  regarded  as  approaching  the  glycerides  in 
nutritive  value.  It  is  not  known  whether  the  two  other  products  of 
the  decomposition,  glycerin-phosphoric  acid  and  cholin,  possess  nutri- 
tive value,  but  in  any  case  their  proportion  is  small. 

While  it  may  be  assumed,  then,  that  the  fatty  acids  and  lecithin 
approach  the  glycerides  in  nutritive  value,  the  other  constituents  of 
the  ether  extract— i.  c.,  wax-like  substances,  cliolesterines  and  similar 
substances,  and  hydrocarbons — are  of  doubtful  value.  If  these  sub- 
stances are  digested  in  part  even,  it  is  not  known  what  part  they  play 
in  metabolism. 

From  what  has  been  said  the  conclusion  is  that  the  ether  extract  of 
seeds  and  their  by-products,  as  oil-cakes,  brans,  etc.,  is  of  high  nutri- 
tive value,  being  rich  in  glycerides  and  containing  considerable  quan- 
tities of  free  fatty  acids  and  lecithin,  while  the  proportion  of  substances 
of  doubtful  value  is  relatively  small.  In  the  case  of  hay  and  coarse 
fodders,  on  the  other  hand,  the  nutritive  value  of  the  ether  extract 
must  be  considered  as  low,  for  it  consists  mainly  of  wax-like  substances 
and  others  of  doubtful  value,  with  little,  if  any,  glycerides.  The  same 
applies  to  potatoes,  fodder  roots,  and  malt  sprouts. 

The  coefficient  of  digestibility  of  the  crude  fat  is  not,  in  the  opinion 
of  the  author,  a proper  basis  for  comparing  nutritive  values  of  the 
crude  fat  of  various  feeding  stuffs,  for  the  constituents  mentioned  above 
as  of  doubtful  value  are  not  wholly  undigested.  However,  we  are  not 


Ztschr.  physiol.  Chem.,  1,  p.  157. 


t Ibid.  1,  p.  148. 
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warranted  in  assuming  that  the  portions  digested  possess  equal  nutri- 
tive value  with  the  glycerides,  fatty  acids,  and  lecithins.  Furthermore, 
the  coefficients  found  for  the  crude  fat  of  coarse  fodders  vary  so  widely 
in  case  of  one  and  the  same  kind  of  fodder  that  the  averages  are  to  be 
regarded  as  of  very  limited  value. — E.  w.  A. 

The  physiological  and  pathological  effect  of  feeding  soured 
beet  diffusion  residue,  M.  Arloing  ( tSucerie  indigene , No.  27,  p.  791; 
abs.  in  Oesterr.  ungar.  ZtseJir.  Zuclcerind.  und  Landiv .,  1893,  No.  1,  pp. 
127-131 ). — The  use  of  soured  diffusion  residue  from  beet-sugar  factories 
as  food  for  ruminants  may  cause  various  diseases,  as  Manlce  and  others. 
In  the  fluid  separated  from  this  residue  the  author  found  several  forms 
of  bacteria.  He  sought  to  ascertain  the  cause  of  the  disease  by  inject- 
ing various  quantities  of  this  fluid,  previously  filtered,  into  the  subcuta- 
neous tissues  and  into  the  veins  of  rabbits,  dogs,  and  lambs.  Shortly 
after  a copious  injection  into  the  veins,  violent  cramps  set  in,  soon  end- 
ing in  death.  Smaller  injections  caused  cramps  of  the  chest  muscles, 
followed  by  death  in  about  twenty-four  hours.  The  dose  necessary  to 
produce  death  varied  from  3 to  4 c.  c.  per  kg.  of  live  weight.  In  the 
cells  of  the  liver  of  the  dead  animals  occurred  a fatty  mass  which  con- 
tained great  numbers  of  bacteria.  The  blood  was  so  impregnated  with 
bacteria  that  decomposition  set  in  soon  after  death. 

In  order  to  preserve  beet  residue  from  decay  it  should  be  neutralized, 
heated,  or  treated  with  a solution  of  common  salt  as  soon  as  it  leaves 
the  factory.  The  author’s  experiments  had  reference  to  the  last  method. 
He  injected  into  rabbits  the  liquid  from  refuse  which  had  been  treated 
with  salt  solutions  of  different  strengths,  and  found  that  such  treatment 
greatly  lessened  the  poisonous  properties.  He  states  that  when  a salt 
solution  of  0.20  to  0.25  per  cent  strength  is  used  cattle  can  eat  from  50 
to  60  kg.  of  beet  chips  per  day  without  injury. 

Into  a rabbit  was  injected  some  of  the  highly  poisonous  liquid,  alter- 
nating with  an  injection  of  25  c.  c.  of  a 4 per  cent  salt  solution.  The 
rabbit  was  not  injured.  The  author  not  only  recommends  the  use  of  a 
solution  of  common  salt  as  a preventive  measure,  but  advises  its  use 
in  the  treatment  of  this  disease. — J.  F.  d. 

Report  on  the  etiology  and  pathology  of  “louping  ill,”  E.  Klein 
(Jour.  Eny.  Agr.  Soc.  England,  4,  1893,  No.  15,  pp.  625-636). — This  dis- 
ease occurs  among  sheep  in  particular  districts  in  Northumberland 
and  Scotland,  and  the  author  does  not  know  of  its  existence  south  of 
Northumberland.  The  most  conspicuous  symptom  of  the  disease  con- 
sists in  muscular  disorder.  In  the  earlier  stages  the  animals  show 
jumping  movements;  later  the  power  of  movement  is  entirely  lost.  A 
post  mortem  examination  reveals  a congested  condition  of  certain  parts 
of  the  brain  and  of  the  lungs,  as  well  as  other  less  characteristic  indi- 
cations. 

This  disease  appears  in  the  second  half  of  April,  is  most  prevalent 
about  the  middle  of  May,  and  disappears  about  June  1.  A fence  between 
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two  sheep  farms  is  frequently  the  boundary  between  an  infected  and  an 
uninfected  area.  The  author  believes  that  the  primary  cause  of  this 
disease  exists  on  or  in  the  soil.  When  a healthy  liock  is  brought  on  to 
land  from  which  a diseased  flock  has  been  removed  the  disease  appears 
in  the  former.  In  the  districts  where  louping  ill  occurs  it  is  the  cus- 
tom to  leave  the.  carcasses  unburied,  and  to  this  the  author  attributes 
in  large  part  the  prevalence  of  the  disease. 

The  popular  local  belief  is  that  louping  ill  is  caused  by  the  u white 
tick,”  as  opposed  to  the  ordinary  or  black  sheep  tick.  This  tick  is 
present  whenever  the  disease  occurs,  but  the  author  is  skeptical  of  the 
assertion  made  by  shepherds  and  farmers  that  this  insect  is  not  pres- 
ent in  regions  free  from  louping  ill.  In  infected  localities  this  tick 
occurs  not  only  on  diseased  sheep,  but  on  healthy  animals;  hence  the 
author  concludes  that  the  tick  is  not  the  real  or  proximate  cause  of  the 
disease,  but  admits  a “ remote”  possibility  that  the  tick  may  be  the 
carrier  of  infection. 

The  disease  is  apparently  communicated  from  one  animal  to  another. 
With  a few  exceptions,  when  a ewe  is  attacked  her  lamb  also  becomes 
ill,  but  the  lamb  is  frequently  sick  without  communicating  the  disease 
to  its  mother,  which  fact  the  author  explains  by  stating  that  it  is  the 
custom  to  remove  sick  lambs  from  their  mothers,  but  to  allow  healthy 
lambs  to  remain  with  sick  ewes.  Cattle  also  are  liable  to  the  disease, 
but  as  a rule  recover. 

In  the  present  year,  contrary  to  the  usual  local  custom,  diseased 
sheep  were  separated  from  the  flock  as  soon  as  attacked.  For  this 
reason, ’as  the  author  believes,  the  season  of  epidemic  was  in  this  year 
shorter  than  usual. 

A microscopic  examination  of  the  cerebral  fluid  of  diseased  animals 
showed  that  in  six  out  of  seventeen  cases  one  and  the  same  definite 
species  of  bacillus  was  present,  and  this  form  was  successfully  grown 
on  cultures.  From  the  diseased  portion  of  the  lung  this  bacillus  was 
found  in  only  two  cases  and  its  presence  was  not  detected  in  the  blood. 
The  author  admits  that  the  connection  between  this  bacillus  and  the 
disease  is  slight. 

Eabbits,  Guinea  pigs,  and  mice  were  inoculated  with  cultures  of  the 
bacillus  from  the  cerebral  fluid,  with  no  further  result  than  the  produc- 
tion of  local  swellings.  A few  lambs  were  also  inoculated  with  a cul- 
ture of  this  bacillus,  but  were  not  seriously  affected,  if  at  all. — J.  F.  D. 

On  the  lecithin  content  of  butter,  E.  Weampelmeyer  (Landw. 
Vers.  Stat .,  42,  Wo.  6,  pp.  437,  438). — Beilstein  (second  edition,  vol.  i,p. 
394)  gives  the  lecithin  content  of  butter  as  0.15  to  0.17  per  cent.  It 
occurred  to  the  author  that  this  lecithin  content  might  furnish  a means 
for  the  recognition  of  margarin  in  butter.  While  not  successful  in  this 
respect,  his  results  are,  nevertheless,  of  interest.  The  lecithin  was 
determined  from  the  phosphoric  acid  content  of  the  ash  of  100  grains 
of  butter  or  margarin.  While  100  grams  of  butter  gave  0.04512  gram 
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of  phosphoric  acid,  100  grams  of  margarin  gave  only  0.0160  grain.  The 
method  was  not  very  convenient  and  was  subject  to  error  from  the  phos- 
phoric acid  in  the  sg.lt.  Hence  determinations  were  made  in  filtered  fat. 
Margarin  ash  then  showed  only  a trace  of  phosphoric  acid,  too  small 
to  be  estimated.  Butter  ash  not  only  showed  considerably  less  phos- 
phoric acid  than  that  from  unfiltered  butter,  but  the  amount  was  very 
variable. 

The  following  table  shows  the  results  of  examination  of  butter  from 
different  sources : 


Examination  of  butter  for  lecithin,  etc. 


Source. 

Melting 

point. 

Point  of 
crystalli- 
zation. 

Volatile 
fatty 
acids.  * 

Distearin 

lecithin. 

Province. 

Soil. 

Grd  derl  an  d 

Clay ...... ............... 

Degrees  C. 
40.6 

39.2 
37.0 

38.9 

37.9 

38.2 
38.2 

Degrees  C. 

27.0 
25.9 
25.2 

26.1 
24.6 

24.0 

24.1 

26.9 

29.3 
30.5 

29.4 
28.0 
29.0 
28.' 3 

Per  cent. 
0.  033 
0.007 
0.  Oil 
0.  015 
0.  033 
0.  011 
0.  on 

Friesland  

Clay 

TYip.slarid  - 

Sand .... 

Groningen 

Friesland  ......... ...... 

Much  clay  with  sand 

Clay 

Friesland 

Friesland ................ 

Sand  and  clay 

Clay  

* C.  c.  of  decinormal  alkali  refined  by  5 grams  of  fat. 


Assuming  the  phosphoric  acid  to  be  all  derived  from  the  lecithin,  the 
average  lecithin  content  was  0.017  per  cent. — E.  w.  A. 

Sulphur  in  cows'milk,  A.  Sartori  ( Ghent . Ztg.,  17  (1893),  No.  59, p. 
1070,  No.  63,  p.  1138). — The  author  reports  finding  sulphur  to  the  extent 
of  0,043  per  cent  in  cows’  milk  sold  for  infants.  The  milk  was  delivered 
in  corked  bottles  and  was  examined  about  six  hours  after  milking.  The 
cows  furnishing  this  milk  were  fed  in  the  barn  exclusively,  and  received 
ground  oats,  wheat  bran,  linseed  cake,  sunflower-seed  cake,  clover  hay, 
wheat  chaff,  and  clean  barley  straw.  A little  hydrochloric  acid  was 
added  to  the  water  they  drank. 

The  author  is  in  doubt  as  to  whether  the  sulphur  found  is  entirely 
accounted  for  by  that  in  the  casein.  He  promises  further  studies  on 
the  question. — E.  w.  A. 
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Ztschr.  Bramvesens,  16  (1893),  pp.  1-4;  abs.  in  Bot.  Centbl.,  55  (1893),  No.  9,  p.  274. 

The  development  of  the  peanut  (Developpement  de  V Araehide) , A.  Andouard.— 
Compt,  Bend.,  117  (1893),  No.  5,  pp.  298-300. 
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Experiments  with  varieties  of  rye  ( Versuche  iiber  den  Anbauwert  verschiedener 
Getreidespielarten),  N.  Westermeier. — Dent,  landw.  Presse,  20  {1893).  No.  72,  pp.  751, 
752 . 

Experiments  with  varieties  of  rye  ( Poggenanbauversuche  in  Heraletz),  C.  Som- 
mer.— Wiener  landw.  Ztg.,  43  {1893),  No.  74,  p.  610. 

Experiments  with  varieties  of  wheat  ( Versuche  iiber  den  Anbauwert  verschiedener 
Getreidespielarten),  N.  Westermeier. — Dent,  landw.  Presse,  20  {1893),  No.  74,  p.  768. 

The  quantity  of  nitrogen  in  the  roots  and  aerial  portions  of  horse  beans, 
lentils,  crimson  clover,  lupine,  and  Lathyrus  sativus  {Contributo  alio  studio  del 
concimi),  V.  Olivieri  and  M.  Spica. — Agricol.  Ind.  Agr.,  16  {1893),  No.  15,pp.-244, 
245. 

Concerning  the  carbohydrates  of  the  Jerusalem  artichoke  {Sur  les  hydrates  de 
carbone  du  topambour),  C.  Tanret. — Compt.  Pend.,  117  {1893),  No.  1,  pp.  50-53. 

Experiments  with  solutions  of  fertilizing  materials  on  cereals  {Diingungsver- 
suche  mit  gelostem  Diinger),  von  Liebenberg. — Mitt.  Ver.  Ford,  landw.  Versuchswesens 
Oesterr.,  1893,  No.  8,  part  I,  pp.  14-20. 

Changes  occurring  during  the  storage  of  grain  {Einige  Vorgdnge  biem  Lagern  des 
Getreides),  M.  Maercker. — Landbote,  14  {1893),  No.  59,  pp.  594,  595. 

LohnerUs  method  of  removing  the  bitter  alkaloids  from  lupines  {Beschreibung 
des  modifizierten  Lupinen-Entbitterungsverfahrens  von  W.  Lohnert,  Posen),  Holdefleiss 
and  Logers. — Deut.  landw.  Presse,  20  (1893),  No.  79,  pp.  824,  825. 

horticulture. 

Pedigree  of  grade  races  in  horticulture,  H.  L.  Vilmorin. — Gard.  Chron.,  ser.  3, 
14  {1893),  pp.  301-332. 

The  forced  culture  of  lettuce  {Culture  force'e  de  la  romaine),  G.  Alluard. — Pev. 
Eort.,  65  {1893),  No.  16,  p.  371. 

Concerning  a new  method  of  cultivating  mushrooms  {Sur  un  nouveau  procede 
de  culture  du  champignon  de  couche),  J.  Oostantin  and  L.  Matruciiot. — Compt. 
Pend.,  117  {1893),  No.  1,  pp.  70-72. 

Recent  progress  in  electro-culture  ( Die  neuesten  Fortschritte  der  Electrocultur), 
C.  Falkenhorst  —Gartenlaube,  1893,  No.  23;  abs.  in  Wiener  landw.  Ztg.,  43  {1893), _ 
No.  51,  p.  421. 

FORESTRY. 

Summer  transplanting  of  conifers  {Transplantation  estivale  des  coniferes),  Ch. 
Grosdemange. — Pev.  Hort.,  65  {1893),  No.  16,  p.  383. 

The  resin  of  conifers,  Mayr. — Ztschr.  Forst.  Jagd,  June,  1893 ; abs.  in  Gard.  Cliron., 
ser.  3,  14  {1893),  p.  327. 

SEEDS. 

Herles’s  method  of  examining  and  selecting  seed  beets  {TJntersuchung  und  Aus- 
walil  der  Samenriiben  nach  Herles),  VON  Herz. — Wiener  landw.  Ztg.,  43  {1893),  No.  73, 
pp.  602,  603. 

A comparison  of  red  clover  from  American  and  from  German  seed  ( Werth  des 
amerikanischen  Pothklees),  F.  J.  Wagner. — Wiener  landw.  Ztg.,  43  {1893),  No.  62,  p.511. 

Influence  of  age  on  the  germination  of  seed  {Einfluss  des  Alters  auf  die  Keimfdh- 
igkeit  der  Samen),  Muller. — Landbote,  14  {1893),  No.  70,  p.  689. 

DISEASES  OF  PLANTS. 

Fungi  on  mushroom  beds,  M.  C.  Cooke.— Gard.  Chron.,  ser.  3,  14  {1893),  p.  299. 

Note  on  diseases  of  mushrooms  ( Note  sur  les  champignons  appeles  u Oreilles  de 
chat”),  J.  Costantin.—  Bui.  Soc.  My  col.  France,  9 (1893),  No.  2,  pp.  87-89 ; abs.  in 
Bot.  Centbl.,  55  {1893),  No.  10,  p.  313. 

A poisonus  fungus,  M.  C.  Cooke.— Gard.  Citron.,  ser.  3,  14  {1893)  p.  361. 

Anthracnose  of  the  vine,  M.  C.  Cooke.— Card.  Chron.,  ser.  3,  14  {1893),  p.  33. 
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Canker  of  ash,  a bacterial  disease  {Der  Eschenkrebs,  eine  Bakterienkrankheit ), 
F.  Noack. — Ztschr.  Pflanzenkraiik.,  3 {1893),  p.  193. 

Cucumber  diseases,  M.  C.  Cooke. — Gard.  Chron.,  ser.  3,  14  {1893),  p.  137. 

A fungus  dangerous  to  lupines  ( Verschiedene  Mittheiluhgen),  M.  Fischer. — Landw. 
Thierzucht ; abs.  in  Braunsclvw.  landw.  Ztg.,  61  {1893),  Xo.  36,  p.  152.  ' 

Concerning  two  new  diseases  of  the  mulberry  {Sur  deux  nouvelles  maladies  i In 
murier),  G.  Boyer  and  F.  Lambert.— Compt.  Bend.,  117  {1893),  Xo.  8,  pp.,  342-346. 

A new  disease  of  the  potato  plant  caused  by  Botrytis  cinerea  {Xeue  Krank- 
heit  der  Kartoffeln),  Kirciiner. — Wind.  Wochenbl.  Landw.  ; abs.in  Dent,  landiv.  Presse, 
2D  {1893),  Xo.  69,  p.  717. 

The  diseases  of  the  sugar  beet  and  the  means  of  combating  them  {Die 
Krankheiten  der  Zuckerrube  und  die  Mittel  zu  Hirer  Bekdmpfung),  A.  Stift. — Oesterr. 
un-gar.  Ztschr.  Zuckerind.  und  Landw.,  22  {1893),  Xo.  3,  pp.  387-396 ; abs.  in  Wiener 
landw.  Ztg.,  43  {1893),  Xo.  58,  p.478. 

iEcidium  leucospermum,  H.  T.  Soppitt. — Jour.  Bot.,  31  {1893),  p.  273. 

The  injurious  fungi  of  greenhouses  {Die  schadlichen  Kryptogamen  unserer  Gewdchs- 
hduser),  P.  Hennings. — Garten  flora,  1893, p.  532. 

A fungus  disease  of  tobacco  {Trockene  und  nasse  Faule  des  Tabaks  “ der  Dach- 
brand”),  J.  Behrens. — Ztschr.  Pflanzenkrank.,  1893,  p.  82;  abs.  in  Bot.  Centbl.,  55 
{1893),  Xo.  10,  p.  313. 

Note  on  smuts  of  grain  {Xote  sur  le  charbon  des  cereales) , K.  Miczynski. — Anzeig. 
Akad.  Krakau,  1893,  pp.  73-75  ; abs.  in  Bot.  Centbl.,  55  {1893),  Xo.  10, p.  314. 

Concerning  a root  disease  of  lucern  {Sur  le  Rhizoctone  de  la  luzerne),  A. 
Prunet. — Compt.  Bend.,  117  {1893),  Xo.  4,  pp.  252-255. 

ENTOMOLOGY. 

Concerning  the  composition  of  linden  honey  dew  {Sur  la  composition  de  la  mil- 

lee  du  lilleul),  Maquenne.— Compt.  Bend.,  117  {1893),  Xo.  2,  pp.  127-129. 

A fungus  parasite  of  the  silk  worm  {TJn  entomophage  parasite  de  vers  a soie  euro- 
peens),  E.  L.  Bouvier  and  G.  Delacroix.— Compt.  Bend.,  117  {1893),  Xo.  4,  pp. 
245-247. 

Concerning  a parasitic  fungus  of  Cochylis,  {Sur  un  champignon  parasite  de  la 
cochylis),  C.  Sauvageau  and  J.  Perraud.— Compt.  Bend.,  117  {1893),  Xo.  3,pp.  189-191. 

Aphodius  fimetarius  and  other  insects  and  mites  destructive  to  mushrooms 
{Le  Suisse  {Aphodius  fimetarius),  et  quelques  autres  insectes  et  acariens  nuisibles  an  cham- 
pignon decouclie),  J.  C.  Costantin. — Bui.  Soc.  Mycol.  France,  9 {1893),  Xo.  2,  pp.  84- 
86;  abs.  in  Bot.  Centbl.,  55  {1893),  Xo.  10,  p.  312. 

Insects  injurious  to  forest  trees,  A.  D.  Webster.— Gard.  Chron.,  ser.  3, 14  {1893), 
p.  373. 

The  control  of  the  dwarf  cicada  {Die  Bekdmpfung  der  Zw  erg  cicada),  P.  Sorauer. — 
Ztschr.  Pflanzenkrank,  3 {1893),  p.  205. 

The  destruction  of  wasps  {Destruction  des  guepes),  P.  Lesne. — Rev.  Hort.,  65 
{1893),  Xo.  17,  p.  403. 

Concerning  the  influence  of  drought  on  the  increase  of  certain  injurious  gar- 
den insects,  with  special  reference  to  wireworms  and  mole  crickets  {Ueberden 
Einfluss  der  Trockenheit  auf  die  Vermehrung  einiger  dem  Gartenbau  schddlieher  Lnsekten, 
mit  besonderer  Beriicksichtigung  des  Drahiwurms  und  der  Maulwurfsgrille) , G.  Rorig. — 
Fii filing’s  landw.  Ztg.,  42  {1893),  Xo.  17,  pp.  574-578. 

FOODS — ANIMAL  PRODUCTION. 

St.  Vincent  arrowroot. — Few  Misc.  Bui.,  Xo.  SO,  p.  191. 

The  value  of  earth-nut  (peanut)  cake  as  a feeding  material,  W.  R.  Robinson.—' 
Jour.  Boy.  Agr.  Soc.  England,  4 {1893),  Xo.  15,  pp.  648-651. 
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Fish  meal  as  a food  stuff  ( Fischf uttermehl ),  F.  Leitmann. — Hannoverschen  landw. 
und  forstw.  Ztg.,  1893,  No.  19;  abs.  in  Fuhling’s  landw.  Ztg.,  42  (1893),  No.  16,  pp. 
537-541. 

Grinding  concentrated  food  for  cattle  (Zerldeinerung  des  Kraftf  utters  fiir  Binder), 
Brummer. — Wiener  landw.  Ztg.,  43  (1893),  No.  68,  pp.  560,  561. 

The  preparation  of  concentrated  food  for  swine  (Die  Zubereitung  des  Kraftf  utters 
fiir  Schweine),  Brummer. — Wiener  landw.  Ztg.,  43  (1893),  No.  69,  p.  568. 

Rational  feeding  of  upland  and  lowland  cattle  for  milk  and  beef  production 
(Bationelle  Fattening  zur  Milch - und  Fleischproduktion  del  Niederungs-  und  Hohenvieh), 
DrOge. — Dent,  landw.  Presse,  20  (1893),  No.  66,  p.689;  No.68,p.  707. 

Suggestions  for  stock  feeding  in  the  winter  of  1833-94,  Fream,  J.  F.  Beddall, 
T.  R.  Humbert,  C.  S.  Read,  J.  P.  Sheldon,  H.  Simmons,  A.  J.  Smith,  T.  T.  Stacey, 
T.  Stirton,  and  R.  Stratton,— Jo ur.  Boy.  Agr.  Soc.  England,  4 (1893),  No.  15,  pp. 
453-498. 

Slaughter  experiments  (Prodeschlachtungen  und  Fleischqualitdt),  C.  Lehmann. — 
Dent,  landw.  Presse,  20  (1893),  No.  75,  pp.  775,  776,  figs.  8 ; No.  76,  pp.  783-785,  figs.  2. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Concerning  the  effects  of  the  slow  destruction  of  the  pancreas  (Sur  les  effete 
de  la  destruction  lente  du  pancreas),  E.  Hedon. — Compt.  Bend.,  117  (1893),  No.  4,  pp. 
238-240. 

The  antiseptic  properties  of  the  essences  of  niaouli  and  cajeput  (Contribu- 
tion a V etude  des  essences  an point  de  vue  de  leurs  proprieties  antiseptique) . F.  Forne. — 
Ann.  Inst.  Pasteur,  7 (1893),  No.  7,  pp.  529-535. 

Concerning  phagocytosis  in  actinomycosis  (Sur  la  phagocytose  dans  Vactinomy- 
cose),  A.  Fawlowsky  and  M.  Maksutofp. — Ann.  Inst.  Pasteur,  7 (1893),  No.  7,  pp. 
544-549. 

Inoculation  as  an  aid  in  combating  foot  and  mouth  disease  (Die  Impfung  als 
HUlfsmittel  zur  Bekampfung  der  Maul-  und  Klauenseuche),  Putz. — Milch  Ztg.,  22  (1893), 
No.  36,  pp.  587-589. 

Experiments  on  the  transmission  and  the  evolution  of  certain  epithelial 
tumors  on  white  mice  (Experiences  sur  la  transmission  et  revolution  des  certaines 
tumeurs  epithelioles  chez  souris  blanche),  H.  Moran. — Compt.  Bend.,  117  (1893),  No.  1, 
pp.  62-65. 

dairying. 

On  “soapy”  milk,  and  the  source  of  bacteria  in  milk  ( TJeder  “seifige”  Milch  und 
iider  die  Herkunft  der  Bakterien  in  der  Milch),  H.  Weigmann  and  E.  Zirn. — Milch 
Ztg.,  22  (1893),  No.  35,  pp.  569-571. 

Ahlborn’s  apparatus  for  the  Babcock  milk  test  (Die  Ahlbornsche  Ausfuhrung 
des  Babcockschen  Fetibestimmungsapparates). — Milch  Ztg.,  22  (1893),  No.  37,  pp.  610- 
612,  figs.  6. 

A new  modification  of  the  Babcock  milk  test  and  its  utility  ( Ueber  eine  neue 
Modification  des  Babcock’ schen  Verfahrens  und  deren  Brauchbarkeit),  R.  Krueger. — 
Molk.  Ztg.,  7 (1893),  No.  36,  pp.  489,  490,  figs.  6;  No.  37,  pp.  505,  506. 

TECHNOLOGY. 

Purification  of  beet  juice  by  means  of  sulphite  of  soda  (Die  Beinigung  von 
Zuckersafien  durch  schwefligsaures  Natron),  Rumpler. — Deut.  Zuckerind.,  1883,  p.  1309; 
abs.  in  Wochenschr.  Cent.  Ver.  Biibens.  Ind.,  31  (1893),  No.  39,  p.  595. 

The  application  of  asbestusin  the  filtration  of  juices  and  sirups,  P.  Margnen. — 
Bui.  Assn.  Chim.f  1893,  p.  881;  abs.  in  Wochenschr.  Cent.  Ver.  Biibenz.-Ind.,  31(1893), 
No.  39,  p.  596. 

Soxhlet’s  new  process  for  refining  sugar  (Ein  neues  Zucker-Baffinationsverfah- 
ren). — Deut.  landw.  Presse,  20  (1893),  No.  70, p.  725. 
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Sulphuric  acid  in  wines  ( L’acide  sulfureux  dans  lesvins),  E.  Chuard  and  M.  Jag- 
card. — Citron.  Agr.  Cant.  Vaud,  1893,  No.  10,  pp.  381-385. 

Concerning  the  aging  of  wines  (Sur  le  vieillissement  des  vins),  E.  Duclaux. — Ann. 
Inst.  Pasteur , 7 (1893),  No.  7,  pp.  536-543. 

Investigations  concerning  the  chemical  composition  of  must  and  wine  in  the 
Prussian  wine  industry  (Enter  suchungen  tiler  die  chemische  Zusammensetzung  der 
Moste  und  Weine  des  preussischen  Weinbau  gebeites),  P.  Kulisch. — Ztschr.  angew.  Cliem., 
1893,  No.  16,  pp.  473-485 ; No.  19,  pp.  567-573. 

AGRICULTURAL  ENGINEERING. 

Miscellaneous  implements  exhibited  at  Chester,  J.  Edwards. — Jour.  Boy. 

Agr.  Soc.  England,  4 (1893),  No.  15,  pp.  552-571,  figs.  12. 

Trials  of  eleven  grain  harvesters  in  Scotland  (Priifung  von  Biudemdliemacliin- 
en). — Abs.  in  Dent,  landw.  Presse,20  (1893),  No.  75,  p.  779. 

Tests  of  plows  (Bericlit  iiber  die  Pflugprufung  des  Vereins  zu  Forderung  der  Moor- 
Icultur  in  Deutschcn  Beiche  zu  Lobeofsund  am  8 und  9 August,  1893),  F.  Pogge. — Land- 
bote,  14  (1893),  No.  72,  pp.  707-710. 

Trials  of  sheep-shearing  machines  at  Chester,  W.  Anderson  and  A.  J.  Smith. — 
Jour.  Boy.  Agr.  Soc.  England,  4 (1893),  No.  15,  pp.  547-552. 

MISCELLANEOUS. 

A text-book  on  tropical  agriculture,  H.  A.  A.  Nichols,  1892.  Abs.  in  Bot.  Centbl., 

55  (1893),  No.  9,p.  280. 

Typical  farms  in  Cheshire  and  North  Wales,  J.  Bowen-Jones. — Jour.  Boy- 

Agr.  Soc.  England,  4 (1893),  No.  15,  pp.  571-620,  figs.  6. 

Report  of  the  sixty -fifth  convention  of  the  Association  of  German  Natural- 
ists and  Physicians  at  Nuremberg  (65  Versammlung  der  G esellscliaft  deutscher  Natur- 
forscher  und  Aerzte  zu  Niirnberg  von  11  bis  15  September,  1893). — Client.  Ztg.,  17  (1893), 
No.  74,  pp.  1338-1344;  No.  75,  pp.  1362-1367 ; and  No.  76,  pp.  1382-1393. 


California  Station. — Two  forestry  stations,  one  at  Chico,  the  other  at  Santa 
Monica,  heretofore  established  under  a State  law  creating  a State  Board  of  Forestry, 
have  by  a recent  act  of  the  legislature  been  transferred  to  the  experiment  stations 
under  control  of  the  University  of  California,  with  a small  appropriation  which  will 
suffice  to  stock  and  increase  the  area  planted.  C.  C.  Royce  hasbeen  appointed  patron 
of  the  Chico  Station;  and  H.  J.  Kiruckeberg,  patron,  and  William  J.  Strachen,  fore- 
man of. the  Santa  Monica  Station. 

James  W.  Mills  has  been  appointed  foreman  of  the  South  California  Station  vice 
-K.  McLennan  resigned.  L.  Paparelli  having  resigned,  A.  P.  Hayne  has  been  made 
graduate  assistant  in  viticulture;  and  Marvin  Curtis,  temporary  assistant  chemist 
in  the  general  laboratory. 

Besides  the  usual  current  laboratory  work  on  soils,  Avaters,  etc.,  investigations  are 
being  made  on  the  changes  produced  in  alkali  soils  during  reclamation  with  gypsum ; 
also  on  the  nitrogen  content  of  humus,  the  results  appearing  to  show  that  the  per- 
centage of  nitrogen  in  the  humus  of  soils  of  arid  climates  exceeds  overwhelmingly 
that  usually  found  in  humid  climates. 

For  the  first  time  since  the  establishment  of  the  several  stations,  grapes  are  now 
coming  in  which  represent  the  same  varieties  groAvn  under  varied  climatic  and  soil 
conditions,  and  are  being  examined  as  to  the  influence  of  climate  and  soil  upon  the 
various  ingredients  and  upon  the  wine-making  qualities  of  each  \rariety. 

Experiments  are  also  being  made  regarding  the  royal  mold  ( Botrytis  cinerea ),  the 
occurrence  of  which  has  been  noted  abundantly  on  grapes. 

Splendid  results  have  been  obtained  this  year  in  the  reclamation  tests  with  gypsum 
upon  the  alkali  tract  at  the  San  Joaquin  Station.  A growth  of  wheat  and  barley, 
5 feet  in  height  and  with  large  full  heads,  has  been  produced  upon  a portion  of  the 
tract  which  a couple  of  years  ago  was  so  charged  with  carbonate  of  soda  (“  black 
alkali”)  that  nothing  would  grow  on  it. 

Kansas  Station. — D.  H.  Otis  has  been  appointed  assistant  in  agriculture. 

A strange  fertilizer  formula. — This  Office  is  in  receipt  of  a circular  from 
Alabama  which  states  in  substance  that  for  the  sum  of  $5  any  farmer  may  exercise 
the  privilege  of  making  Roach  & Wallis’  fertilizer  compound,  according  to  the  fol- 
lowing formula : 

“ Take  saltpetre,  2 pounds ; bluestone,  2 pounds ; soda  ash,  4 pounds ; nitrate  ammo- 
nia, 2 pounds;  potash,  4 pounds.  Dissolve  the  Avliole  in  6 gallons  of  water.  Put  100 
pounds  stable  manure  in  a pen  and  sprinkle  Avith  a portion  of  the  solution.  Then 
take  50  pounds  unleached  ashes,  5 pounds  salt,  and  5 pounds  lime ; sprinkle  these  on  th  e 
manure;  continuing  the  above  process  until  the  ton  is  completed,  and  let  it  remain 
under  shelter  for  30  days.  Use  from  200  to  400  pounds  per  acre,  and  bed  on  it  as  other 
fertilizers. 

“This  is  the  preferred  formula,  but  it  may  be  variouslj7  modified  without  depart- 
ing from  the  principle  of  our  invention  so  long  as  the  same  steps  are  taken  in  the 
manner  of  preparation.” 

Several  modifications  are  suggested,  for  Avhich  no  extra  charge  is  made,  such  as 
the  following:  “ If  a lower  grade  of  fertilizer  is  desired,  use  less  of  the  ingredients; 
if  a higher  grade,  use  more.  * * * To  use  as  guano  put  in  sand  instead  of  stable 
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manure,  and  add  50  pounds  more  of  lime  to  the  ton,  6 pounds  more  ammonia,  and  50 
pounds  more  salt.  For  land  that  is  infested  with  hugs  and  worms  that  destroy 
young  plants,  put  in  10  pounds  bluestone  to  the  ton/'7 

We  are  informed  by  the  U.  S.  Patent  Office  that  the  application  for  a patent  for 
this  fertilizer  has  been  rejected,  as  it  certainly  ought  to  have  been. 

Fertilizer  inspection  and  analyses  in  Indiana. — In  special  bulletins  of 
Purdue  University  for  May  and  August,  1893,  H.  A.  Huston,  State  chemist,  gives 
statistics  regarding  the  fertilizer  trade  in  Indiana;  popular  discussions  of  the  phy- 
sical and  chemical  improvement  of  the  soil,  direct  fertilization,  and  coarse  manures: 
notes  on  valuation  and  on  the  State  fertilizer  law;  and  tabulated  analyses  of  545 
sanqiles  of  fertilizing  materials  including  bone,  dissolved  bone,  nitrate  of  soda,  and 
compound  fertilizers. 

The  climate  of  the  eastern  portion  of  the  coast  district  of  Texas  in  its 

RELATION  TO  THE  CULTIVATION  OF  FRUITS  AND  VEGETABLES.— In  view  of  the 
importance  which  the  growing  of  fruits  and  vegetables  appears  likely  to  assume  in 
this  region  J.  L.  Cline  summarizes  and  discusses  in  £h e>  American  Meteorological  Jour- 
nal, {10,  No.  4,pp.  155-163),  the  meteorological  records  for  Galveston,  New  Uim, 
Houston,  Brazoria,  Columbia,  and  Orange  for  th§  years  1873-1892. 

The  normal  rainfall  of  the  district  is  51.54  inches  and  is  generally  well  distributed. 
The  temperature  rarely  falls  below  20°  F.  and  the  minimum  temperature  is  generally 
between  25°  and  30°  F.  A maximum  temperature  of  100°  has  not  been  observed  in 
twenty  years. 

“The  extreme  southern  portion  of  this  district  is  subject  nearly  every  winter  to 
light  frosts.  * * * The  average  date  of  first  killing  frost  60  miles  from  the  coast 

is  December  15,  while  along  the  immediate  coast  it  is  December  25.  The  average 
date  of  last  killing  frost  in  spring  along  the  edge  of  the  coast  is  January  5,  while  50 
miles  inland  it  is  February  1. 

“ During  the  past  few  years  fruit  and  vegetables  have  been  cultivated  very  exten- 
sively over  the  eastern  portion  of  the  coast  district,  and  it  has  been  proved  that 
apricots,  peaches,  pears,  oranges,  strawberries,  dates,  limes,  bananas,  figs,  grapes, 
Japanese  persimmons,  almonds,  pomegranates,  pecans,  quinces,  and  blackberries  can 
be  grown,  and  some  of  them  with  marked  success.  The  cultivation  of  strawberries 
is  being  carried  on  very  extensively  over  the  eastern  portion  of  the  coast  district. 
The  berries  raised  are  of  the  finest  grade  and  are  very  large.  With  few  exceptions 
the  berries  grown  in  this  portion  of  the  State  are  ready  for  market  by  the  last  of 
February,  which  is  generally  from  one  to  two  weeks  earlier  than  they  can  be  mar- 
keted from  any  other  section  of  the  country.  The  banana  has  not  been  cultivated 
very  extensively  over  this  section  for  the  reason  that  it  is  only  a few  years  since  it 
has  been  raised  successfully.  * * * 

“Grapes  are  classified  among  the  leading  fruits  for  cultivation  over  this  section 
of  the  State,  and  it  is  proved  that  the  climate  along  the  coast  is  better  suited  for 
the  varieties  of  grapes  known  as  the  Delaware,  Ives,  Champion,  Niagara,  and  Con- 
cord. * * * 

“'The  pear  is  a sure  crop  over  this  district  and  is  of  unusually  large  size  and  of 
fine  flavor.  The  olive  thrives  as  far  north  as  the  thirty -second  parallel,  and  it  is 
believed  that  in  the  course  of  a few  years,  the  cultivation  of  the  olive  will  be  one 
among  the  leading  industries  carried  on  over  portions  of  this  district. 

“ It  is  believed  in  the  course  of  time  that  every  acre  of  land  over  this  territory 
will  be  under  cultivation,  and  it  will  be  one  of  the  leading  fruit-growing  sections  of 
the  country.77 

Insect  on  dahlias  and  chrysanthemums.— The  frequent  failure  of  dahlias  and 
chrysanthemums  to  bloom  has  been  a cause  of  much  disappointment.  A recent 
writer  in  Garden  and  Forest  (vol.  VI,  p.  448 ) attributes  the  failure  to  attacks  of  an 
insect,  Lygus  Uneolaris,  upon  the  flower  buds.  He  finds  that  the  buds  fail  to  develop 
whenever  stung  by  this  insect. 
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Grapes  as  food  for  pigs.— According  to  tlie  Visalia  Times  ( Garden  and  Forest,  vol. 

■ VI,  p.  450),  a vineyardist  in  that  part  of  California  has  found  that  he  can  fatten  a 
hundred  pigs  on  the  second  crop  of  grapes  in  his  50-acre  vineyard.  The  grapes  are 
i not  picked  for  the  swine,  hut  the  swine  are  turned  in  among  them  and  allowed  to 
I pick  for  themselves,  which  they  are  said  to  do  without  injuring  the  vines.  In  sixty 
days  they  gained  an  average  of  100  pounds  each. 

Station  for  flax  culture. — The  Austrian  government  has  provided  for  an 
! experiment  station  for  the  culture  and  preparation  of  flax  in  connection  with  the 
agricultural  school  at  Trautenau.  Dr.  Ludwig  Langer  is  director. 

Kiel  Experiment  Station. — The  annual  report  of  this  station  (ahs.  in  Molk.  Ztg. 

1 7,  No.  35,  p.  479)  contains  an  account  of  butter-making  with  pasteurized  cream,  ex- 
periments on  the  “beet”  taste  of  butter,  and  observations  on  bacteria  producing 
rennet  and  peptonizing  ferments.  Butter  made  from  pasteurized  cream  was  remark- 
able for  its  excellent  keeping  qualities.  It  was  found  difficult  in  practice,  however, 
to  make  butter  from  pasteurized  cream  without  imparting  a “ cooked  ” taste  to  the 
butter.  Better  results  were  obtained  when  the  milk  was  pasteurized  before  it  was 
separated,  although  the  results  obtained  in  this  way  were  not  entirely  satisfactory. 

In  an  attempt  made  at  a creamery  to  preserve  butter  in  brine,  it  was  found  that 
butter  which  was  not  placed  in  brine  acquired  a “ root  ” taste.  Believing  this  to  be 
due  to  the  action  of  bacteria  the  samples  of  butter  were  carefully  examined  and  the 
different  kinds  of  bacteria  isolated.  One  kiud  of  bacteria,  found  produced  an  odor 
and  taste  in  milk  similar  to  that  of  roots.  Butter  was  made  with  the  use  of  this 
bacteria,  and  it  wg£  found  that  after  about  two  weeks  the  butter  acquired  the  root 
taste  mentioned  above,  and  this  peculiarity  increased  as  the  butter  aged. 

Studies  were  made  of  the  action  of  rennet-producing  and  peptonizing  bacteria  in 
the  ripening  of  cheese.  Gouda  cheese  was  made  using  a culture  of  this  bacteria. 
Instead  of  having  the  taste  of  Gouda  cheese,  it  resembled  Wilstermarscli  cheese  so 
closely  that  it  was  pronounced  such  by  experts.  The  belief  is  stated  that  the 
characteristic  taste  and  odor  and,  in  fact,  the  general  character  of  cheese  is  usually 
due  to  one  or  two  kinds  of  bacteria.  The  other  forms  of  bacteria  present  have  only 
an  incidental  action  and  have  nothing  to  do  with  determining  the  general  character 
and  quality  of  the  cheese.  It  is  not  assumed  that  the  characteristic  qualities  of  a 
particular  kind  of  cheese  are  always  produced  by  the  same  kind  of  bacteria;  in  fact, 
it  has  been  found  that  the  different  kinds  of  bacteria  working  in  the  same  media  may 
produce  a like  result. 

Inoculation  against  anthrax. — Protective  inoculation  against  anthrax,  by 
means  of  the  Pasteur  method,  has  been  practiced  in  Hungary  for  several  years.  The 
figures  given  by  Hutyra  (Jahresbericht  Veterinarwesen ; (abs.  in  Landw.  Centbl.  Posen, 
21  (1893),  No.  29, p.  181)  show  the  extent  of  its  use  and  the  results. 

In  1891  the  Pasteur-Chamberland  laboratory  supplied  inoculating  material  for 
2,828  horses,  36,457  cattle,  and  274,811  hogs. 

The  total  loss  by  anthrax  of  horses  inoculated  was,  in  the  course  of  a year  after 
the  first  inoculation,  only  0.28  per  cent.  Of  cattle  inoculated  from  1889  to  1891  only 
0.28  per  cent  died  of  anthrax.  With  sheep  the  loss  after  the  first  inoculation  was  0.7 
per  cent,  after  the  second  inoculation  0.65  per  cent,  and  subsequently  1.01  per  cent. 

With  hogs  inoculated  against  “rothlauf”  the  loss  after  the  first  inoculation  was 
0.17  per  cent,  after  the  second  0.16  per  cent,  and  subsequently  0.89  per  cent. 

Taking  account  of  the  312,597  animals  inoculated  and  controlled  from  1889  to  1891, 
the  loss  from  inoculation  was  0.35  per  cent,  and  subsequent  loss  from  natural  infec- 
tion 1.2  per  cent. 

Cape  Colony. — The  following  is  taken  from  the  Agricultural  Journal,  published 
by  the  Department  of  Agriculture  of  Cape  Colony,  through  an  abstract  in  Chemical 
News  (68,  No.  1769,  p.  197): 

“The  prickly  pear,  invaluable  for  fences,  but  now  becoming — both  at  the  Cape  and 
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in  Australia — a very  troublesome  weed,  is  now  being  combated  with  sodium  arsenite. 
We  fear  that  without  due  care  and  judgment  the  remedy  may  become  as  bad  as  the 
disease. 

“The  banana  crop  is  now  threatened  by  the  1 banana  blight/  but  spraying  writh 
1 Bordeaux  broth  ’ (copper  and  lime)  seems  to  be  an  effectual  remedy. 

“ The  fruit  trade  seems  to  have  a great  future  before  it.  The  Union  and  Castle 
lines  of  steamers  enter  thoroughly  into  the  spirit  of  the  trade. 

“The  name  wireworm,  generally  applied  in  the  old  country  to  the  larvm  of  cer- 
tain Elaters  so  destructive  to  root  crops,  is  now  extended  to  Strongylus  contorius, 
recently  known  as  Filoria  liamata,  which  is  as  dangerous  to  sheep  as  the  other  wire- 
w orm  is  to  vegetation. 

“The  farmers  and  gardeners  are  much  exercised  by  the  inroads  of  the  spring  hare 
( Pedetes  capensis),  a burrowing  species.” 

India. — The  annual  report  of  the  Khandesh  Experimental  Farm  for  the  year  end- 
ing March  31,  1892,  contains  a note  on  a vegetable  parasite  belonging  to  the  natural 
order  ScropJiularinece,  and  called  in  India,  tavli  and  agio.  In  that  country  it  causes 
serious  injury  to  sugar  cane,  sorghum,  and  rape.  It  is  also  found  in  grass  lands. 
The  common  belief  is  that  it  is  worse  on  fields  manured  with  horse  manure,  due  to 
the  fact  that  horses  are  fed  on  grass  which  contains  the  seed  of  the  parasite. 

A field  of  sorghum,  attacked  by  tavli,  shows  a very  uneven  growth  of  the  crop, 
and  the  plants  affected  have  a pale  color. 

The  seed  of  this  parasite  germinates  in  August  or  September.  It  may  be  destroyed 
by  frequent  use  of  the  harrow  up  to  the  beginning  of  November.^ 

The  same  report  also  contains  a note  as  to  the  effect  of  copper  sulphate  on  smut. 
On  a field  of  sorghum,  the  seed  of  which  had  been  treated  with  copper  sulphate  at 
the  rate  of  one  half  ounce  for  the  seed  used  on  one  acre,  there  was  no  smut.  An  adjoin- 
ing field,  the  seed  for  which  was  simply  washed  in  cold  water,  was  full  of  smutty 
grain. 

The  whey  test  for  detecting  adulteration  of  milk,  etc. — In  an  article  in 
Journal  of  the  American  Chemical  Society  ( vol . 15,  No.  6 ,)  entitled  “Milk,  skim  milk, 
and  whey:  A study  of  their  comparative  composition  and  specific  gravity,”  C.  B. 
Cochran  reports  results  of  a comparative  study  of  the  specific  gravity  and  composi- 
tion of  milk,  skim  milk,  and  cream,  and  the  whey  from  the  same.  One  object  of  this 
study  was  to  obtain  data  for  determining  the  effects  of  each  per  cent  of  casein  on 
the  specific  gravity  of  milk  and  the  density  of  casein  in  solution. 

“The  method  of  work  was  as  follows:  Having  determined  by  analysis  the  total 
solids,  fat,  solids-not-fat,  and  specific  gravity  of  a sample  of  skim  milk,  a few  drops 
of  a strong  solution  of  rennet,  or  acetic  acid,  was  added  to  about  1 pint  of  the  milk 
in  a flask  which  was  then  tightly  corked  and  stood  on  a water  bath  until  coagula- 
tion had  occurred  and  a clear  whey  separated. 

“After  thorough  cooling  the  whey  was  filtered,  and  if  clear,  the  total  solids  and 
specific  gravity  determined.  The  difference  between  the  total  solids  of  the  whey  and 
the  solids-not-fat  of  the  skim  milk  was  taken  to  represent  the  casein  removed.  Divid- 
ing the  difference  in  specific  gravity  between  skim  milk  and  whey  by  per  cent  of 
casein  removed,  the  quotient  represents  the  loss  of  specific  gravity  due  to  removal  of 
1 per  cent  casein.  The  density  of  casein  in  solution  is  now  found  by  the  formula 
j x 

D— D;=  ^qq  x~;  D=specific  gravity  of  whey;  D^specific  gravity  of  skim  milk, 

minus  all  fat;  x= effect  of  1 per  cent  curd  on  density.  * * * 

“ The  average  of  these  results  shows  that  each  per  cent  of  casein  removed  lowers  the 
gravity  of  the  solution  2.72  degrees,  and  that  the  density  of  the  casein  in  solution 
is  1.376.  * * * 

“ Having  determined  specific  gravity  and  total  solids  of  a large  number  of 
samples  of  whey,  I conclude  that  when  the  coagulation  is  properly  performed  under 
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similar  conditions,  the  specific  gravity  and  total  solids  of  whey  of  pnre  milk  will 
vary  within  quite  narrow  limits.  I find  the  specific  gravity  to  he  1.027  or  higher, 
and  in  all  hut  one  case  as  low  as  1.0285.  The  total  solids  vary  between  6.5  per  cent 
and  6.9  per  cent.  If  a sample  of  whey  he  reheated  further  coagulation  will  take 
place.  In  this  way  the  specific  gravity  of  a whey  was  reduced  from  1.028  to  1.0266. 

“ A milk  that  had  been  allowed  to  decompose  for  a period  of  twenty  days  furnished 
a whey  that  had  a specific  gravity  of  1.0255.  The  whey  had  an  acidity  correspond- 
ing to  0.76  per  cent  of  lactic  acid.  The  lowering  of  the  specific  gravity  was  a 
natural  result  of  the  fermentation. 

“If  the  number  representing  the  specific  gravity  of  the  whey  above  1,000  be 
divided  by  4.25,  the  quotient  represents  fairly  well  the  per  cent  of  total  solids  con- 
tained in  the  whey.  For  example,  a whey  1.028  specific  gravity  will  contain  28  — 
4.25=6.59  per  cent  total  solids. 

“As  might  be  expected,  I find  the  whey  of  any  given  milk  has  the  same  composi- 
tion, no  matter  whether  it  is  taken  from  the  original  milk,  the  cream,  or  skim  milk. 
This  being  the  case,  a knowledge  of  the  variation  in  specific  gravity  and  composition 
of  whey  of  pure  milk  may  be  of  value  in  determining  adulteration,  especially  when 
the  milk  comes  into  the  hands  of  the  analyst  in  a churned  or  soured  condition.  It  is 
also  equally  valuable  in  testing  cream  for  added  water.” 

Notes  on  ammonium- citrate  solubility  of  water- insoluble  phosphates 

AND  UPON  THE  CONVERSION  OF  HYDROUS  PHOSPHATES  OF  ALUMINA  AND  IRON. — 
In  a 35-page  pamphlet  S.  L.  Goodale  gives  a critical  discussion,  with  copious  refer- 
ences to  literature,  of  the  work  bearing  on  these  subjects,  calling  attention  to  points 
not  well  understood,  and  indicating  lines  in  Avhich  further  investigation  is  needed. 

Agriculture  in  Angora. — United  States  Minister  Terrell,  Constantinople,  for- 
wards a clipping  from  the  Levant  Herald,  published  in  that  city,  as  showing  how 
primitive  are  all  the  methods  of  agriculture  in  Angora,  and  he  adds  that  this  is  true 
of  all  Asiatic  Turkey : 

“ The  plowing  seasons  are  in  the  autumn  and  spring.  The  autumn  plowing  com- 
mences as  soon  as  the  harvest  is  gathered  in  and  the  soil  rendered  soft  enough  by  the 
rains  to  allow  of  its  being  easily  turned  over  or  rather  scratched.  The  plow  used 
here  by  the  farmer  is  constructed  out  of  the  branch  of  a tree.  With  this  primitive 
implement  he  merely  scratches  the  surface  of  the  ground.  He  does  not  plow  enough 
to  disturb  the  roots  of  weeds  and  thistles.  Consequently  those  undesirable  intruders 
flourish  gaily  in  the  wheat  fields. 

“ Sowing  is  generally  done  at  the  same  time  as  ploAving.  In  the  absence  of  har- 
rows a branch  of  a tree  takes  their  place.  This  is  drawn  OA~er  the  surface  of  the 
ground.  With  these  primitive  implements  it  will  be  seen  that  the  seed  can  not  be 
planted  at  a uniform  depth,  and  is  also  imperfectly  coArered,  much  to  the  delight  of 
the  feathered  tribe.  The  farmer  gets  all  the  seed  in  the  ground  he  possibly  can 
before  the  approach  of  winter.  What  is  left  undone  stands  over  till  spring. 

“ Wheat  is  usually  reaped  with  a scythe  or  sickle.  In  cases,  howe\'er,  where  the 
stalk  is  short  it  is  pulled  up  by  the  roots  and  in  this  state  conveyed  to  the  threshing- 
floor.  It  will -be' easily  understood  what  labor  is  required  to  separate  the  wheat  and 
straw  from  the  roots  and  soil.  The  methods  adopted  for  threshing  and  cleaning  are 
of  the  most  primitive,  and  cause  wasteand  loss  of  time.  The  wheat  (stalks,  roots, 
and  ears)  is  spread  out  on  the  ground,  and  a board  studded  with  sharp  flints  is  drawn 
over  it,  round  and  round,  by  a pair  of  oxen.  This  tedious  process  is  continued  until 
the  straAv  is  cut  fine  enough  and  the  Avheat  separated  from  the  husk.  The  cut  straw 
forms  the  chief  food  of  the  live  stock  during  the  winter.  The  wheat,  chaff,  and  dust 
are  then  thrown  into  the  air  with  a large  Avooden  shovel,  the  Avind  carrying  away  the 
chaff  and  dust.  When  the  wind  necessary  for  this  operation  fails,  the  farmer  quietly 
sits  down  by  the  heap  and  patiently  waits  for  a breeze  to  spring  up.  The  Avheat 
then  undergoes  a process  of  hand-riddling;  buthoweA^er  carefully  this  may  be  done 
it  does  not  eliminate  grit  and  stones  and  other  foreign  substances.  In  this  state  it  is 
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put  on  the  market.  The  grain  merchants  who  may  buy  for  the  Constantinople  mar- 
ket have  introduced  cleaning  machines  to  take  out  all  foreign  and  worthless  sub- 
stances, thus  giving  the  grain  a more  presentable  appearance  and  saving  freight. 

“The  absence  of  modern  implements  for  plowing  and  sowing,  and  simple  machinery 
for  threshing  and  for  cutting  straw,  are  a great  drawback  to  the  farmer.  With  the 
aid  of  such  materials  he  would  not  be  so  much  at  the  mercy  of  the  wind  and  rain. 

“Agricultural  implements  are  much  needed,  such  as  plows  of  simple  construction, 
similar  in  make  to  the  plows  now  used  by  the  Turkish  farmer,  but  of  better  con- 
struction; also  simple  threshing  machines  that  could  be  worked  by  animal  power. 

* * * Owing  to  the  scarcity  of  fuel,  steam-power  machines  would  be  useless. 

* * * Some  plows  of  German  make  have  been  introduced,  but  they  are  too 
heavy  to  be  worked  by  the  oxen  employed  here.  ” 

Personal. — Dr.  Joseph  H.  Gilbert,  in  recognition  of  his  eminent  chemical  and 
experimental  work,  has  had  the  honor  of  knighthood  conferred  upon  him  by  the 
Queen  of  England. 

Recent  articles  by  station  workers. — Station  botanists  have  recently  con- 
tributed to  botanical  publications  the  following  articles : In  Torrey  Bulletin  ( vol . 
XX),  Southern  botanists,  F.  Lamson-Scribner,  p.  315;  Symbiosis  inroots  of  Ophioglos - 
sacece,  G.  F.  Atkinson,  p.  356;  Crossing  of  cucurbits,  L.  H.  Pammel,  p.  350;  Photog- 
raphy as  an  instrument  for  recording  characters  of  microorganisms  in  artificial  cul- 
tures, G.  F.  Atkinson,  p.  357;  Dropsical  pelargoniums,  B.  D.  Halsfed,  p.  391; 
Unequal  segmentation  and  its  significance  in  the  primary  division  of  the  embryo  of 
ferns,  G.  F.  Atkinson,  p.  405;  Two  perfectly  developed  embryos  on  a single  prothab 
lium  of  Adiantum  cunecitum,  G.  F.  Atkinson,  p.  407. 

In  the  Botanical  Gazette  (vol.  XVIII),  Botany  at  the  World’s  Fair,  J.  C.  Arthur, 
p.  357. 

Notes  are  given  by  J.  B.  Smith,  of  the  New  Jersey  Station,  in  Garden  and  Forest 
(vol.  VI,  p.  423),  on  the  occurrence,  life  history,  and  methods  of  combating  blister 
beetles. 

Conventions  of  German  scientists. — The  sixth  convention  of  the  Association 
of  German  Agricultural  Experiment  Stations  was  held  at  Wurzburg,  September  8 
to  10. 

The  sixty-fifth  convention  of  the  Association  of  German  Naturalists  and  Physi- 
cians was  held  at  Nuremberg,  September  11  to  15. 

The  Association  of  German  Apothecaries  held  its  twenty-second  general  conven- 
tion at  Frankfurt-on-the-Main,  September  6 and  7, 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

OCTOBEE,  1893. 


Division  of  Botany: 

Contributions  from  the  U.  S.  National  Herbarium,  vol.  i,  No.  8,  October  31,  1893. 
Division  of  Ornithology  and  Mammalogy: 

Bulletin  No.  4. — The  Prairie  Ground  Squirrels  or  Spermophiles  of  the  Mississippi 
Valley. 

Weather  Bureau: 

Monthly  Weather  Review,  August,  3893. 

Office  of  Experiment  Stations: 

Bulletin  No.  17. — Suggestions  for  the  Establishment  of  Food  Laboratories. 
Division  of  Statistics: 

Report  No.  109  (new  series),  October,  1893. — Report  of  the  Statistician. 
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LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

OCTOBER,  1893. 


Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  24,  July,  1893.— Fodder. 

Connecticut  Agricultural  Experiment  Station: 

Bulletin  No.  116,  October,  1893. — Fertilizers  and  Fertilizer  Laws. 

Delaware  College  Agricultural  Experiment  Station: 

Bulletin  No.  20. — Anthrax — Precautions  Necessary  to  Prevent  its  Spread. 
Bulletin  No.  21,  September,  1893. — Insects  Injurious  to  Stored  Grain. 
Agricultural  Experiment  Station  of  the  University  of  Illlinois: 

Bulletin  No.  26,  May,  1893. — The  Forest  Tree  Plantation. 

Bulletin  No.  27,  September,  1893. — Some  new  Points  in  the  Manipulation  of  the 
Babcock  Milk  Test. 

Maine  State  College  Agricultural  Experiment  Station: 

Annual  Report  for  1892. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  57,  September,  1893. 

Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  No.  28,  March  1,  1893. — Southern  Cattle  Plague  (Texas  Fever). 

New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  94,  July  2,  1893. — Insects  Injurious  to  Cucurbs. 

Bulletin  No.  95,  September  11,  1893. — The  Periodical  Cicada. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  56,  August,  1893. — The  Production  of  Manure. 

Bulletin  No.  57,  September,  1893. — Raspberries  and  Blackberries. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  92&,  September  20,  1893. — Meteorological  Summary  for  North  Caro- 
lina, August,  1893. 

Rhode  Island  Agricultural  Experiment  Station: 

Bulletin  No.  25,  September,  1893. — Turkeys. 

Tennessee  Agricultural  Experiment  Station: 

Bulletin  vol.  vi,  No.  2,  April,  1893.— The  Rational  Use  of  Feeding  Stuffs;  Winter 
Dairying  in  Tennessee. 

DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Bulletin  No.  19,  September,  1893.— Grasses— Their  Uses  and  Composition. 
Bureau  of  Industries,  Toronto,  Ontario: 

Annual  Report  for  1892,  parts  i,  ii,  and  ill. 
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PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

The  Office  of  Experiment  Stations  issues  three  classes  of  publications  for  general 

I listri  hution  : _ ..  ,. 

(1)  Experiment  Station  Record,  and  (2)  Bulletins,  and  Miscellaneous  Bulletins, 

which  are  more  or  less  technical.  It  is  the  practice  to  send  to  persons  applying 
for  them  one  or  more  numbers,  from  which  they  may  judge  of  their  usefulness,  but 
not  to  place  any  names  upon  the  mailing  list  until  after  receipt  of  applications  on 
I special  blanks  furnished  by  the  Office, 

!'  (3)  Farmers’  Bulletins,  which  are  brief  and  popular  in  character,  and  are  sent  on 

application.  These  bulletins  are  issued  as  part  of  the  general  series  of  Farmers’ 

; Bulletins  of  the  Department  of  Agriculture. 

The  following  publications  have  been  issued: 

| Experiment  Station  Record,  vol.  i,  6 numbers;  vol.  H,  12  numbers;  vol.  m,  12  num- 
bers and  index;  vol.  iv,  12  numbers,  including  index;  vol.  v,  Nos.l  and  2.  Copies 
of  the  station  and  Department  publications  abstracted  in  the  Record  can,  in  many 
: instances,  be  obtained  on  application. 

, Bulletins.— No.  1,  Organization  and  History- of  the  Stations;  No.  2,  Digest  of 
Annual  Reports  of  the  Stations  for  1888,  in  two  parts;  No.  3,  Report  of  Meeting 
i of  Horticulturists  at  Columbus,  Ohio,  June,  1889  ; No.  4,  List  of  Station  Horticul- 
! turists  and  Outline  of  their  Work;  No.  5,  Organization  Lists  of  Stations  and 
; Colleges,  March,  1890;  No.  6,  List  of  Station  Botanists  and  Outline  of  their  Work; 

No.  7°Proceedings  of  the  Fifth  Annual  Convention  of  the  Association  of  American 
[j  Agricultural  Colleges  and  Experiment  Stations,  Washington,  D.  C.,  August,  1891, 
No.  8,  Lectures  on  Investigations  at  Rothamsted  Experimental  Station ; No.  9,  The 
| Fermentations  of  Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions; 

| ^0>  n;  a Compilation  of  Analyses  of  American  Feeding  Stuffs;  No.  12,  Organization 
Lists  of  the  Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Col- 
li Leges  in  the  United  States,  June,  1892 ; No.  13,  Organization  Lists  of  the  Agricultural 
j Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United  States, 
i April,  1893;  No.  14,  Proceedings,  of  a Convention  of  the  National  League  tor 
I Good’ Roads,  January,  1893;  No.  15,  Handbook  of  Experiment  Station  Work; 
No.  16,  Proceedings  of  the  Sixth  Annual  Convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  New  Orleans,  Louisiana. 
November,  1892;  No.  17,  Suggestions  for  the  Establishment  of  Food  Laboratories. 

Miscellaneous  Bulletins.— No.  1,  Proceedings  of  Knoxville  Convention  of  Associa- 
tion of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of 
Washington  Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of 
i|  Champaign  Convention  of  the  Association,  November,  1890. 

Farmers’  Bulletins.— No.  1,  The  What  and Why  of  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and 
f their  Relation  to  Dairying;  No.  11,  The  Rape  Plant. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
oe  Agriculture,  for  the  Office  of  Experiment  Stations,  Department  of  Agi'iculture, 
I Washington,  D.  C. 
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Tlie  account  of  the  agricultural  experiment  station  at  Halle,  Ger- 
many, published  in  the  present  number  of  the  Record  (p.363),  has  been 
condensed  from  an  illustrated  monograph*  containing  a somewhat 
detailed  description  of  the  equipment  and  methods  of  work  of  this 
station,  recently  issued  at  Berlin.  The  monograph  was  prepared  at 
the  suggestion  of  this  Office,  under  the  superintendence  of  Prof. 
Maercker,  director  of  the  station,  by  two  of  his  assistants,  Dr.  K. 
Bieler  and  Dr.  W.  Schneidewind.  The  volume  aims  to  give  such  a 
view  of  the  internal  workings  as  well  as  the  external  apjiearance  of  the 
station  as  may,  as  far  as  possible,  take  the  place  of  a personal  inspec- 
tion of  a typical  German  experiment  station  of  its  class.  As  the 
methods  of  chemical  analysis  employed  at  the  Halle  station  are  essen- 
tially those  adopted  by  the  Association  of  German  Experiment  Stations, 
the  opportunity  has  been  used  to  compile  these  methods,  as  well  as  to 
state  the  peculiar  features  introduced  and  used  at  the  station.  The 
latter  will  be  described  in  a future  number  of  the  Record. 

But  other  station  workers  besides  chemists  will  find  much  to  interest 
them  in  this  account  of  the  Halle  station.  Those  who  are  engaged  in 
experiments  with  reference  to  the  needs  of  soils  and  the  action  of  ferti- 
lizers will  find  the  description  of  the  vegetation  station  worthy  of 
study.  The  feeding  experiments  in  which  the  stations  and  the  farmers 
of  the  province  are  cooperating  will  offer  many  useful  suggestions. 
The  cooperative  field  tests  with  sugar  beets  illustrate  one  of  the 
important  ways  by  which  this  industry  has  been  enabled  to  attain 
noteworthy  development  in  Germany. 

The  history  of  the  station,  its  organization,  and  the  way  in  which  it 
has  developed  into  its  present  form  offer  lessons  of  value  to  those  who 
are  responsible  for  the  management  of  our  stations.  The  Halle  station 
is  the  organ  of  an  association  of  farmers.  Most  of  its  income  comes 
from  examinations  of  fertilizers,  feeding  stuffs,  and  seeds.  The  receipts 
from  these  sources  exceed  the  cost  of  the  work  and  the  gain  is  avail- 

*Die  agrikultur-chemisclie  Versuclisstation  Halle  a.  S.,  iEre  Einrichtnng  und 
Thatigkeit,  pp.  147,  figs.  27.  Berlin : Paul  Parey. 
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able  for  experimental  inquiries,  for  which  small  sums  are  also  pro 
vided  by  the  Government  and  other  agencies.  Of  course  such  large XJ 
fees  from  fertilizer,  feeding  stuff,  and  seed  control  would  be  possible  only  j 
in  a region  like  the  province  of  Saxony,  where  the  circumstances  are 
unusually  favorable. 

The  station  stands  in  the  closest  possible  relations  with  the  farmers  j 
of  the  province.  Its  duty  is  to  investigate  questions  of  immediate 
practical  importance  for  them.  It  was  established  in  the  country  upon 
a farm  which  offered  remarkably  good  facilities  for  experimental  work; 
but  experience  showed  that  it  could  do  its  work  better  in  a city.  Here 
it  is  accessible  to  its  constituency  and  has  close  at  hand  the  means  of  j 
communication  and  the  experts  whose  services  are  so  materially  needed. 
Being  near  a university,  it  enjoys  the  benefits  of  its  libraries  and  labo- 
ratories, and  has  constant  contact  with  specialists  in  many  branches 
of  science.  It  has  been  found  that  the  field  experiments  can  best,  be 
made  on  good  farms  by  intelligent  farmers,  working  under  the  direction 
of  the  station  and  with  the  help  of  its  experts.  As  the  years  have 
brought  increased  experience  the  need  of  abstract  inquiry  has  become  : 
more  and  more  felt,  but  at  the  same  time  the  ways  of  working  with  the 
farmers  as  well  as  for  them  have  become  better  understood,  so  that 
while  the  work  of  the  laboratory  and  the  greenhouse  have  increased 
the  farm  experiments  are  not  neglected,  but  made  constantly  better. 
All  this  is  made  more  practicable  and  successful  by  the  fact  that  many 
of  the  farmers  of  the  province  have  large  estates,  with  the  best  appli- 
ances, and  not  a few  of  them  have,  as  students  in  the  agricultural 
iustitute  of  the  university,  learned  the  fundamental  principles  of  farm 
science  and  understand  the  true  functions  of  farm  experimenting.  The 
station  is  fortunate  in  its  location,  its  constituency,  its  experience,  and 
its  resources.  Its  staff  of  workers  has  the  advantage  of  long  training,  ' 
excellent  facilities  for  their  work,  and  abundant  association  with  fellow- 
specialists.  The  director  is  happy  in  having  constituents  who  are  able 
to  appreciate  the  work  of  the  station.  Among  them  are  his  former 
students,  who,  with  other  capable  and  intelligent  men,  are  ready  to  join 
in  cooperative  experiments. 

Under  the  title  Lehrlmch  der  Milchwirtschcift ,#  Prof.  W.  Fleischmann 
makes  a valuable  addition  to  the  literature  of  dairying.  Since  the  pub- 
lication of  Kirchner’s  Handbuch  der  Milcliwirtschaft , the  last  edition  of 
which  appeared  in  1886,  no  book  so  comprehensive  in  its  nature  has  been 
published  on  this  subject.  Coming  from  so  eminent  an  authority  as 
Prof.  Fleischmann,  the  book  will  be  welcomed  by  all  readers  of  German 
who  have  felt  the  need  of  a reliable,  systematic  text-book  on  the  scien- 
tific and  practical  sides  of  dairying,  which  should  be  thoroughly  up  to 
date. 

The  book  was  written  at  the  request  of  the  German  Dairy  Associa- 
tion as  a text-book  for  use  in  the  theoretical  instruction  in  dairying  in 


•Bremen : M.  Heinsius  Nachfolger,  1893.  Price,  bound,  8 marks. 
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dairy  schools  and  higher  agricultural  schools,  and  for  self-instruction. 

EThe  author  found  it  necessary  to  review  the  entire  literature  of  the 
subject,  and  was  occupied  for  more  than  three  years  in  the  preparation 
of  the  book.  Besides  the  digested  statements  in  ordinary  type,  detailed 
discussions  are  given  in  smaller  type,  and  a very  large  number  of 
i references  to  original  articles  in  footnotes. 

[In  scope  the  work  is  broad,  as  will  be  seen  from  the  table  of  contents, 
which  is  as  follows:  (1)  Introduction;  (2)  historical;  (3)  milk, its  secre- 

!*'  tion,  composition,  and  general  Boperties;  (4)  milking,  handling  of 
milk,  and  milk  testing ; (5)  milk  in  its  relation  to  lower  organisms— 
bacteriology  in  dairying;  (6)  butter-making;  (7)  cheese-making;  (8) 
sterilized  and  pasteurized  milk,  koumiss,  etc.;  (9)  management  of 
cooperative  creameries ; (10)  margarin  and  margarin  cheese;  (11)  steam 
engines;  (12)  reference  tables.  The  volume  contains  356  pages,  and  is 
illustrated  by  65  figures  and  3 plates.  The  longest  chapters  are  two 
on  butter-making  and  cheese-making,  which  include  85  and  76  pages, 
respectively. 

This  book  is  so  excellent  a manual  on  dairying  that,  if  translated  into 
English,  it  would  fill  a much  felt  want  as  a text-book  for  our  agricul- 
tural schools,  colleges,  and  dairy  schools,  and  for  general  reference.  Its 
moderate  price  places  it  within  the  easy  reach  of  all. 

Following  the  example  of  other  civilized  countries,  Japan  is  to  have 
a system  of  agricultural  experiment  stations  established  under  govern- 
mental aid.  Since  1877  an  agricultural-chemical  laboratory  has  flour 
ished  in  connection  with  the  Imperial  College  of  Agriculture  at  Tokio. 
Until  1881  this  was  under  the  directorship  of  Prof.  E.  Kirch,  at  pres- 
ent professor  at  Cirencester,  England,  and  from  1881  to  1892  it  was 
presided  over  by  Prof.  O.  Kellner,  at  present  director  of  the  agricultu- 
ral experiment  station  at  Mockern.  Prof.  Kellner’s  place  was  taken 
by  Dr.  O.  Loew,  formerly  of  Munich. 

The  agronomic  section  of  the  Imperial  Geological  Survey,  with  its 
laboratory  for  soil  analysis,  piesided  over  since  1882  by  Dr.  M.  Fesca, 
has  done  useful  work  for  the  benefit  of  agriculture.  For  many  years 
these  institutions  have  carried  on  investigations  in  the  field  and  in  the 
laboratory  which  have  been  closely  followed  in  this  country  and  in 
Europe.  Their  service  to  agriculture  has  been  recognized  by  Japanese 
agriculturists,  and  they  have  created  an  interest  in- agricultural  experi- 
mentation, out  of  which  grew  the  agricultural- chemical  institutes  at  * 
Yokkaichi  and  Kyoto. 

It  was  previously  noted # that  the  establishment  of  agricultural 
experiment  stations  was  being  urged  before  the  newly  established  Par- 
liament and  that  information  on  the  experiment  station  enterprise  of 
this  country  had  been  solicited.  At  the  last  session  a bill  for  the  estab- 
lishment of  experiment  stations  was  introduced  and  passed  without 
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difficulty,  and  has  since  been  approved.  This  act  provides  for  the  estab- 
lishment of  seven  experiment  stations  under  the  control  of  the  Depart- 
ment of  Agriculture  and  Commerce.  These  are  to  consist  of  (1)  a cen- 
tral station  at  Tokio,  for  the  use  of  which  a large  farm  is  available,  and 
(2)  six  branch  stations,  to  be  uniformly  distributed  over  the  principal 
agricultural  sections.  These  branch  stations  have  been  located  at 
Kumanato,  on  Kyusliyu;  Tokushima,  on  Shikoku;  and  at  Kiroshima, 
Osaka,  Ishikawa,  and  Sendai,  on  the  four  principal  islands.  The  cen- 
tral station  is  to  be  under  the  directorship  of  J.  Sawano,  who  was  for 
many  years  an  assistant  to  Prof.  Kellner.  The  directors  of  the 
branch  stations  are  former  students  of  Prof.  Kellner  and  Dr.  Fesca. 
For  the  support  of  these  stations  30,000  yen  (about  $30,000)  per  year  is 
appropriated. 

In  proportion  to  the  area  of  Japan,  this  number  of  experiment  sta- 
tions is  much  larger  than  in  this  country,  since  it  provides  one  station 
to  every  22,200  square  miles,  while  in  the  United  States  there  is  one 
to  every  74,000  square  miles;  but  in  proportion  to  the  present  popula- 
tion it  is  less  liberal  than  in  the  United  States. 

This  act  of  the  people  of  Japan  marks  one  more  step  in  their  rapid 
advancement  and  will  be  followed  with  much  interest  by  students  in 
agriculture  in  other  countries.  The  results  of  more  general  scientific 
interest  will  probably  be  printed  in  the  English  language,  as  hereto- 
fore. Since  the  climatic  conditions  of  Japan  correspond  to  those  of 
considerable  portions  of  the  United  States  we  may  expect  to  find  in 
their  investigations  much  that  is  of  interest  to  us  in  this  country. 


THE  AGRICULTURAL  EXPERIMENT  STATION  AT  HALLE, 

GERMANY. 

The  A gricultural- chemical  Experiment  Station  at  Halle,  in  the  prov- 
ince of  Saxony,  Prussia,  is  the  largest  and  one  of  the  oldest  in  Ger- 
many. It  was  founded  in  the  year  1855  on  a farm  at  Gross-Kmehlen, 
and  rendered  useful  service,  with  Dr.  Scheven  as  director,  until  1859, 
when  it  was  removed  to  Salzmiinde,  some  eight  miles  from  Halle,  and 
established  on  a farm  long  celebrated  for  its  advanced  and  successful 
management.  The  work  of  the  station  there,  under  the  direction  of  Dr. 
H.  Grouven,  made  it  widely  and  favorably  known.  In  1865  it  was  trans- 
ferred to  Halle,  where  the  greater  accessibility  to  its  constituency  and 
the  connection  into  which  it  was  brought  with  the  university  materi- 
ally increased  its  usefulness.  Prof.  F.  Stohmann  became  its  director, 
and  under  his  administration  it  continued  to  grow  in  public  apprecia- 
tion. On  his  call  to  the  superintendence  of  the  Institute  of  Animal 
Physiology  of  the  University  of  Leipsic  in  1871,  the  present  director, 
Prof.  M.  Maercker,  assumed  charge  of  the  station.  Since  then  its 
growth  has  been  such  that  it  now  has  a working  force  of  26  persons, 
buildings  of  its  own  that  have  cost,  with  fittings,  more  than  $68,000, 
and  an  annual  income  of  over  $16,000.  In  1889  a branch  of  the  sta- 
tion was  established  at  Magdeburg  to  better  meet  the  demand  for 
analysis  of  fertilizers  and  feeding  stuffs,  and  for  other  work  in  that 
locality.  In  1890  special  provisions  for  investigations  in  plant  culture 
were  made  at  Halle.  The  station  makes  annually  chemical  analyses 
and  botanical  and  other  examinations  of  nearly  10,000  samples  of  soils, 
seeds,  fertilizers,  feeding  stuffs,  and  other  materials  sent  to  the  station 
for  examination  or  produced  in  its  experiments.  It  conducts  a great 
variety  of  chemical,  botanical,  and  other  researches  in  its  laboratory, 
vegetation  house,  and  experimental  garden.  It  supervises  a large  num- 
ber of  practical  experiments  on  the  effects  of  fertilizers,  the  cultivation 
and  improvement  of  the  sugar  beet,  the  utilization  of  feeding  stuffs, 
and  the  feeding  of  stock  on  farms  in  different  parts  of  the  province. 
While  it  holds  the  most  intimate  relations  with  the  farmers  in  whose 
interest  it  works,  it  enjoys  the  full  advantages  of  the  associations  and 
appliances  of  the  university  in  which  its  director  is  professor. 
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The  majority  of  the  German  experiment  stations  are  devoted  more 
or  less  to  specialties.  Some,  like  the  u control”  stations  at  Gottingen, 
Eldena,  and  Hohenheim,  busy  themselves  mainly  with  examinations 
of  commercial  fertilizers,  feeding  stuffs,  seeds,  or  other  products  of 
which  the  purchaser  needs  to  know  the  character  and  value.  Others 
carry  on  special  inquiries  regarding  the  more  abstruse  laws  of  plant 
nutrition  and  growth,  by  experiments  such  as  those  in  water  culture  by 
Prof.  Uobbe  at  Tharand  or  those  in  sand  culture  by  Prof.  Hellriegel  at 
Bernburg.  It  is  the  chief  occupation  of  other  stations  to  study  the 
more  direct  applications  of  those  laws  to  practice,  as  is  done  in  the 
experiments  of  Prof.  Wagner,  in  Darmstadt,  with  soils  in  pots  and  boxes. 
Others  are  devoted  to  researches  in  animal  nutrition,  or  to  experiments 
upon  the  effects  of -feeding  stuffs,  of  which  those  with  the  respiration 
apparatus  by  Prof.  Henneberg  and  his  associates  at  Wende  and  Got- 
tingen, and  by  Prof.  Kuhn  at  Moeckern,  and  those  of  Kiihn  on  the 
feeding  of  milch  cows,  are  examples.  At  other  stations  investigations 
are  conducted  in  behalf  of  the  dairy  industry,  as  is  the  case  with  the 
station  at  Konigsberg,  of  which  Prof.  Fleischmann  is  director.  A few 
stations  study  the  diseases  of  plants,  as  is  done  in  the  station  for  inves- 
tigations of  nematodes  lately  established  in  connection  with  the  Agri- 
cultural Institute  of  the  University  of  Halle. 

The  agricultural  chemical  station  at  Halle,  with  its  abundant  resources 
and  large  and  appreciative  constituency,  covers  a broader  field, 
and  may  be  taken  as  a representative  of  the  class  of  stations  which  are 
engaged  in  the  direct  application  of  science,  especially  chemistry,  to 
the  study  of  problems  of  immediate  practical  interest  to  the  farmer. 

EQUIPMENT,  STAFF,  AND  WORK  OF  THE  STATION. 

The  equipment  of  the  Halle  station  includes,  (1)  a building  centrally 
located  in  the  city,  furnished  with  needed  appliances,  and  serving  for 
laboratories,  offices,  and  dwellings  for  the  director  and  other  members 
of  the  working  force;  (2)  a vegetation  house  and  garden  for  plant-cul- 
ture experiments,  in  the  outskirts  of  the  city,  with  a piece  of  land 
adjoining  which  is  rented  and  used  for  plat  experiments;  and  (3)  the 
equipment  of  the  branch  station  at  Magdeburg. 

The  working  force  of  the  station  at  Halle  consists  of  a director,  vice- 
director, 10  assistant  chemists,  2 botanists,  1 secretary,  1 accountant, 
2 gardeners,  and  5 servants ; in  all,  23.  These,  with  3 persons  connected 
with  the  Magdeburg  station,  make  a total  staff  of  26. 

The  principal  lines  of  work  followed  by  the  station  are: 

(1)  Analyses  of  fertilizers  and  feeding  stuffs,  studies  of  methods  of 
analysis,  and  other  chemical  investigations. 

(2)  Botanical  investigations,  including  examinations  of  seeds. 

(3)  Inquiries  in  agricultural  technology,  especially  in  sugar  and 
alcohol  manufacture,  which  are  important  industries  in  the  region. 
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(4)  Feeding  experiments  witli  cows,  oxen,  and  sheep  on  farms  in 
different  parts  of  the  province. 

(f>)  Field  experiments  with  different  fertilizers  and  crops,  especially 
the  sugar  beet,  on  farms  in  different  parts  of  the  province. 

(6)  Pot  and  plat  experiments  upon  the  growth  and  nutrition  of  plants 
in  the  vegetation  house  and  grounds  of  the  station. 

The  number  of  samples  of  different  materials  of  which  chemical 
analyses  or  botanical  or  other  tests  were  made  for  four  years,  as  shown 
in  the  following  tables,  will  give  a further  idea  of  the  activity  of  the 
station. 


Number  of  samples  of  different  materials  analyzed  and  otherwise  examined  by  the  Halle 

stol  on,  1888  91. 


1888. 

1889. 

1890. 

1891. 

At  the  Halle  station. 

Fertili  zers,  soils,  etc ........ 

2.  667 
895 
502 

3,067 
1, 094 
656 

3,  223 
1, 147 
966 
303 
200 
661 
6 

313 

3,495 
1,  301 
1, 146 
141 

Feedin0,  stuffs  and  sugar  beets  

Seeds  and  other  materials  tested  botanieaily 

Soilij  (for  phosphoric  acid) 

Grains,  variety  tests - .......... 

155 

712 

442 

436 

918 

144 

Feeding  stuffs  used  in  feeding  experiments 

125 

391 

713 

Sugar  heets  from  field  experiments ...... ... 

Products  from  plant-culture  station 

Total 

5,  868 

6,  216 

6,  819 

7,311 

At  the  Magdeburg  branch  ■■  lotion. 

Fertilizers 

397 

1,924 

407 
2, 137 

Feeding  stuffs  and  milk 

Total  

2.  321 

2,  544 

Grand  total 

5,  868 

j 6, 216  j 9, 140 

9, '855 

The  revenue  of  the  station  for  1891  amounted  to  $16,250  (65,000  marks), 
$2,250  of  which  were  received  from  the  general  (Prussian)  govern- 
ment, $750  from  the  provincial  government,  $10,000  from  the  receipts 
for  analyses  and  other  investigations  of  fertilizers,  feeding  stuffs,  seed, 
etc.,  $2,500  from  the  fertilizer  control,  and  $750  from  various  other 
sources.  The  receipts  for  1892  were  larger,  so  as  to  warrant  expendi- 
tures as  follows : 


Salaries,  etc $6,833.25 

Laboratory  and  other  running  expenses 3,  363.  94 

Furnishings,  etc 520.88 

Maintenance  and  repair  of  buildings 796.24 

Experiments 4,  402. 66 

Other  expen  ses 1, 499.  60 


Total 


17,  416.  57 
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SPECIAL  FEATURES  OF  THE  STATION  AND  ITS  WORK. 

Some  of  the  special  features  of  the  station  and  its  work  deserve  a 
word  of  comment  before  proceeding  to  the  more  detailed  description. 

The  Halle  station  is  the  organ  of  a large  and  powerful  agricultural 
society,  in  a region  where  extensive  farming  is  practiced,  where  many 
farmers  have  large  capital  invested  in  their  business,  and  where  agri- 
cultural science  and  education  are  well  developed.  For  years  agricul- 
tural schools  and  experiment  stations  have  been  in  successful  opera- 
tion in  that  locality.  The  agricultural  institute  of  the  university  has 
long  ranked  with  the  schools  of  medicine,  law,  and  theology,  and  the 
men  who  have  followed  its  courses  of  instruction  are  numerous  in  the 
province.  There  is  a well- organized  system  of  agricultural  societies, 
united  in  the  central  society,  of  which  the  Halle  station  has  for  some 
thirty  years  been  the  special  scientific  agency. 

Examinations  and  control  of  fertilizers,  feeding  stuffs , and  seeds. — One 
of  the  chief  functions  of  the  station  is  the  so-called  control  of  these 
materials  by  chemical  analysis  and  botanical  tests.  The  methods  of 
investigation  used  in  the  tests  are  largely  those  employed  by  the  Ger- 
man experiment  stations  generally.  Special  features  of  these  methods, 
introduced  by  the  Halle  station,  will  be  described  in  a future  article. 

It  has  long  been  the  practice  of  many  German  stations  to  make 
especial  arrangements  with  manufacturers  and  sellers  of  fertilizers 
whereby  the  composition  of  the  goods  sold  in  the  region  is  guaranteed, 
and  the  buyers  have  the  privilege  of  having  the  goods  analyzed  at 
the  station  and  receive  a rebate  if  the  percentages  of  valuable  ingredi- 
ents fall  below  the  guaranties.  In  many  instances  the  dealers  agree  to 
pay  the  whole  of  the  expense  of  the  analyses.  In  other  cases,  part 
or  all  of  the  expenses  is  borne  by  agricultural  societies  or  by  individual 
purchasers.  Similar  arrangements  are  made  by  stations  for  tests  and 
guaranties  of  feeding  stuffs  and  of  seeds.  In  former  years  the  Halle 
experiment  station  had  very  extensive  contracts  with  manufacturers 
and  dealers  in  fertilizers  for  the  exercise  of  the  control  in  this  way. 
Of  late,  however,  the  policy  in  this  respect  has  changed,  and  now 
control  of  fertilizers,  feeding  stuffs,  and  seeds,  as  such,  is  practically 
given  up.  There  are  no  arrangements  between  the  station  and 
dealers,  and  no  contracts  will  be  made  with  them  in  the  future.  It 
has  become  the  usage  of  farmers  to  unite  in  the  purchase  of  their 
materials,  and  to  have  them  analyzed  at  the  station.  Before  the 
farmers  had  got  so  far  as  to  have  all  of  their  materials  analyzed  on 
their  own  account  there  was  a demand  for  a fertilizer  control. 
This,  however,  is  no  longer  the  case.  Buyers  purchase  the  wares  on 
guaranty  and  have  them  tested  by  the  station.  The  costs  of  the 
examination  are  paid  by  the  person  sending  the  materials  to  the  station 
for  examination,  whether  he  be  farmer  or  dealer.  The  station  has  a 
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regular  tariff  of  prices,  uniform  in  all  cases,  the  only  exception  being 
that  where  large  amounts  of  work  are  done  regular  discounts  are 
made.  The  prices  charged  are  illustrated  by  the  following  selections 
from  the  published  tariff  of  the  stations : 

Prices  charged  for  analyses  and  other  tests  by  the  Halle  station. 


(1)  FERTILIZERS. 

Phosphoric  acid : 

Soluble,  determined  by  uranium $1.50 

Determined  by  molybdic  method 2. 50 

Soluble  and  total  together 3.75 

Soluble  in  citrate 2.  50 

Nitrogen : 

By  Kjeldahl  method 1.  50 

By  Dumas  method 5.  00 

In  Chile  saltpeter 1.50 

Potash,  lime,  magnesia,  each 1.50 

Thomas  slag : 

Phosphoric  acid  and  fine  powder 2. 00 

Redonda  phosphate  as  impurity,  qualitative 0.  75 

Redonda  phosphate  as  impurity,  quantitative 3.  00 

Marls  for  carbonate  of  lime  (Scheibler’s  method) . 0.  75 

Soils  for  nitrogen,  potash,  lime,  phosphoric  acid,  humus,  mechanical  condi- 
tion, each  determination 1. 50 


(2)  FEEDING  STUFFS. 


Feeding  stuffs : For  dealers.  For  farmers. 

Complete  analysis $5.00  $3.75 

Moisture,  fat  and  protein 3.  00  2.  50 

Digestibility,  Stutzer’s  method 5.00  3.75 

Milk,  dry  substance,  and  fat  by  Soxhlet’s  method 1.  50  1. 50 


(3)  SEEDS,  ETC.— BOTANICAL  EXAMINATION. 


Germinating  power — 

In  fodder  and  sugar  beets $2. 50 

In  cereals,  clover,  legumes,  onions,  etc 0.  75 

In  grasses  and  carrots 1.  25 

In  Agrostis  spp 1. 50-2.  50 

In  conifers 1.50 

Specification  of  impurities  in  specimens  of  seeds 1.25-6.25 

Dodder  in  clover  and  lucern , 0.  75 

Dodder  in  white  and  alsike  clover 1. 25 


It  is  worth  noting  that  the  German  systems  of  control  differ  funda- 
mentally from  those  in  vogue  in  the  United  States.  They  are  entirely 
voluntary,  and  neither  enforced  nor  aided  by  legislation.  The  Govern- 
ment requires  no  branding  of  goods,  provides  no  inspection,  indeed, 
does  not  concern  itself  with  the  subject  in  any  way.  It  is  simply  a 
matter  between  the  seller  and  the  buyer  in  which  the  station  tests  the 
goods  for  quality  and  agreement  with  the  seller’s  guaranty.  The 
arrangement  is  acceptable  to  the  dealer  because  it  guards  him  against 
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unfair  or  fraudulent  competition  and  secures  for  liim  the  confidence  of 
his  patrons.  It  is  satisfactory  to  the  farmer  because  it  tells  him  exactly 
what  he  is  buying  and  insures  him  good  articles  at  equitable  prices. 
It  is  useful  to  the  stations  because  it  gives  them  a revenue  which  more 
than  covers  the  expense  of  the  tests  and  thus  secures  them  means  to 
carry  on  other  inquiries.  The  larger  part  o^  the  income  of  the  Halle 
station  is  derived  from  this  source,  and  with  it  the  station  has  acquired 
a valuable  property,  has  put  up  costly  buildings,  and  carries  on  exten- 
sive investigations  in  various  directions. 

The  work  of  the  Halle  station  is  mainly  practical  rather  than  abstract- 
It  represents  the  direct  application  of  science  to  the  study  of  specific 
problems  in  farm  economy.  The  justification  of  this  is  found  in  the 
fact  that  abstract  research  is  going  on  all  about  the  station.  Close  at 
hand  is  the  University  of  Halle  with  its  laboratories  of  applied  science. 
But  a few  miles  away  are  the  University  of  Leipsic  and  the  experi- 
ment stations  of  Mockern  and  Bernburg,  where  abstract  inquiry  is 
cultivated.  In  different  institutions  in  Germany  hundreds  of  the  ablest 
investigators  of  the  time,  supplied  with  the  most  elaborate  apparatus 
and  means  for  research,  are  devoting  their  energies  to  the  discovery  of 
the  abstract  laws  of  vegetable  and  animal  production.  The  farmers  of 
the  Prussian  province  of  Saxony  are  met  by  certain  definite  questions, 
the  solution  of  which  is  important  for  their  business.  The  station  at 
Halle  takes  up  these  questions,  gets  what  light  it  can  from  other 
sources,  studies  them  from  the  farmer’s  standpoint,  and  obtains 
results  of  the  highest  practical  value. 

The  station  has  no  farmers  on  its  working  force  because  its  work  is 
not  farming.  It  has  not  invested  its  means  in  a farm  or  in  farm  imple- 
ments or  in  stock  for  the  same  reason,  and  because,  furthermore,  it  can 
avail  itself  of  land  and  stables  and  animals  on  farms  in  the  province, 
where  experiments  can  be  made  more  profitably  than  if  the  station 
owned  them.  It  has  left  a location  in  the  country  on  an  excellent  farm 
and  taken  its  permanent  abode  in  a city  close  to  a university  because 
it  is  thus  more  accessible  to  the  farmers  for  whom  it  is  working  and 
has  more  advantages  for  its  work. 

But  while  the  trend  of  the  station  is  so  thoroughly  practical,  it  car- 
ries on  more  or  less  of  purely  scientific  inquiry,  and  all  its  work  is  done 
in  the  most  truly  scientific  ways.  The  director  and  his  assistants  are 
trained  specialists,  and  had  devoted  years  to  special  study  and  research 
before  assuming  their  places  in  the  station.  The  assistants  are  encour- 
aged to  prosecute  original  inquiries,  and  have  not  only  the  advantages 
of  the  large  resources  of  the  station  and  the  counsel  of  the  director  and 
other  specialists,  but  the  stimulus  of  publication  with  full  credit  for 
authorship  when  they  obtain  results  of  value. 

Much  attention  is  paid  to  the  study  of  methods  of  analysis  and 
investigation.  The  station  belongs  to  the  Association  of  German 
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I Agricultural  Experiment  Stations,  lias  an  important  sliare  in  the  elabo- 
ration of  the  methods  of  chemical  analysis  adopted  by  that  association, 
and  naturally  employs  them  in  the  laboratory.  In  like  manner  the 
seed  tests  are  made  in  accordance  with  the  methods  recommended  by 
the  conventions  of  the  seed-control  stations. 

A marked  feature  of  the  laboratory  work  of  the  Halle  station,  and 
one  which  is  common  in  German  laboratories  and  might  with  advantage 
I be  made  much  more  so  in  our  own,  is  the  employment  of  a large  propor- 
tion of  janitorial  and  other  comparatively  inexpensive  service.  The 
working  force  of  the  station  includes  with  its  10  chemists  and  2 
botanists  no  less  than  5 servants  who,  in  addition  to  the  janitorial 
labors,  doing  of  errands  and  the  like,  perform  much  of  the  mechanical 
routine  work  of  analysis.  Aside  from  the  pecuniary  economy  of  such 
inexpensive  service  it  has  the  very  decided  advantage  of  enabling  the 
specialists  to  give  themselves  more  fully  to  the  higher  duties  of  their 
profession. 

In  the  actual  conduct  of  its  laboratory  work  the  station  has  taken 
great  pains  to  systematize  the  operations  so  as  to  turn  off  the  maximum 
amount  with  accuracy.  Each  period  of  the  year  has  its  particular  lines 
of  investigation,  each  laboratory  room  its  special  operations,  and  each 
man  his  own  peculiar  work.  The  order  and  system  of  a large  manufac- 
turing establishment  are  observed  in  this  institution  for  scientific  inquiry. 

The  Halle  station  thus  represents,  in  highly  developed  ways,  the 
union  of  science  with  practice;  the  cooperation  of  the  specialists  and 
the  farmers  and  the  use  of  the  latest  and  best  teachings  of  the  higher 
abstract  inquiry  in  the  study  of  problems  of  immediate  practical  impor- 
tance for  the  community  by  which  it  is  supported  and  in  whose  interest 
its  labors  are  performed.  The  details  of  its  work  are  carried  out  in  a 
systematic,  business-like,  and  economical  manner.  As  a result,  it  ren- 
ders remarkably  useful  service  to  practical  agriculture,  and  contributes 
not  a little  to  the  advancement  of  science. 

THE  STATION  BUILDING. 

On  its  removal  to  Halle,  the  station  was  first  installed  in  a small 
house,  but  in  1875  a building  was  erected  especially  for  its  use,  which 
it  has  since  occupied,  although  additions  and  alterations  have  been 
made  from  time  to  time  as  the  station  has  grown.  The  building  in  its 
present  form  has  cost  about  $50,000,  exclusive  of  land,  and  the  inter- 
nal equipment  has  cost  fully  $12,500,  making  a total  of  $62,500.  An- 
other extensive  addition  is  planned.  The  vegetation  house,  which  is  in 
the  suburbs  of  the  city,  was  erected  at  a cost  of  over  $6,000. 

The  station  building,  is  of  brick,  with  a frontage  of  over  150  feet, 
and  consists  of  a basement  and  three  stories.  The  basement  contains 
a dwelling  for  the  janitor,  a complete  flouring  mill  and  bakery  for 
11875— No.  1 2 
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testing  cereal  grains,  store  rooms,  the  heating  apparatus,  a gas  engine, 
grater  and  press  for  sugar-beet  work,  etc. 

The  ground  floor  is  occupied  by  the  laboratory,  the  offices  of  the 
director  and  the  secretary,  and  the  library.  The  second  floor  is  used  as 
the  dwelling  of  the  director  5 the  third  floor  contains  living  rooms  for 
5 assistants  and  the  office  of  the  Provincial  agricultural  society.  The} 
plan  of  the  laboratory  floor  is  shown  in  the  accompanying  illustration 
(Fig.  1). 


1.  Hall  and  staircase.  2.  Director’s  office.  3.  Director’s  private  laboratory.  4.  Passageway. 

5.  Library.  6.  Office  of  secretary.  7.  Balance  room.  8.  Boom  for  preparation  of  samples.  9.  Large 
laboratory  room.  10.  First  assistant’s  room.  11.  Boom  for  general  work,  12.  Nitrogen  room.  13. 
Phosphoric  acid  room.  14  and  15.  Botanical  laboratory.  16.  Passageway.  17.  Machine  room.  18. 
Anteroom.  19.  Ventilated  room.  20.  Boom  for  drying  baths  and  fat  extraction.  21.  Boom  for 
experiments  in  alcohol  manufacture.  22.  Collections.  23.  Supply  room.  24.  Staircase.  25.  Boom  I 
for  demonstations,  with  passageway. 


GENERAL  ARRANGEMENT  OF  LABORATORIES. 

Opening  from  the  main  entrance  to  the  station  building,  on  the  first 
floor,  are  the  offices  of  the  director,  the  library,  Avith  1,500  volumes 
(exclusive  of  those  in  general  use  in  other  rooms  by  the  director  and 
assistants),  a room  for  the  secretary  and  accountant,  a room  where  mate- 
rials are  received,  registered,  and  prepared  for  analysis,  and  the  private 
laboratory  of  the  director.  Next  is  a large  room  (No.  9)  for  general 
laboratory  work,  running  the  whole  width  of  the  building  and  contain- 
ing working  desks  for  8 assistant  chemists.  In  the  center  of  this  room 
is  a large  working  desk  with  stone  top,  4 meters  long'  and  1J  meters 
wide.  The  space  at  this  desk  allotted  to  each  assistant  is  2 meters 
long  by  f meter  wide.  It  may  be  mentioned  that  3 meters  of  desk 
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room  to  eacli  assistant  is  considered  desirable,  but  unfortunately  the 
limited  room  does  not  admit  of  this. 

Adjoining  this  is  a large  balance  room,  although  balances  are  also 
placed  elsewhere  as  convenience  in  weighing  calls  for  them,  e.  g.,  in  the 
preparation,  nitrogen,  and  phosphoric-acid  rooms  and  in  the  botanical 
laboratory.  Then  come  the  private  laboratory  of  the  vice- director  and 
another  room  for  general  purposes.  The  latter,  room  11,  is  used  for 
the  determination  of  nitrogen  in  nitrate  of  soda,  for  which  an  appa- 
ratus suitable  for  twelve  simultaneous  determinations  is  set  up;  the 
polarization  of  sugar-beet  solutions  during  the  season  of  sugar-beet 
experiments;  the  titration  of  the  acid  solutions  from  the  nitrogen  room; 
the  washing  of  glassware;  and  drying  by  direct  heat.  Beyond  this  is 
the  nitrogen  and  combustion  room  (No.  12),  with  two  large  hoods  against 
the  walls,  under  which  the  Kjeldahl  digestions  are  made,  a large  table 
in  the  center  for  the  Kjeldahl  distilling  apparatus,  and  large  stone- 
topped  tables  for  combustion  furnaces  under  hoods.  Adjoining  this  are 
a small  room  devoted  exclusively  to  phosphoric  acid  determinations; 
the  botanical  laboratories,  including  a room  for  seed  testing;  a room 
thoroughly  ventilated  with  hoods  around  the  walls  for  carrying  on 
operations  where  injurious  or  unpleasant  fumes  are  given  off;  and  a 
large  room  for  mechanical  operations,  containing  different  styles  of  mills 
for  grinding  samples,  the  milk  separator,  etc.  The  machines  in  this 
last  room  are  run  by  either  a water  motor  (one  eighth  horse  power  and 
driven  by  the  city  water)  or  by  a gas  engine  of  two  horse  power  in  the 
cellar.  It  is  in  this  room  principally  that  the  servants  work.  Room 
20  contains  the  drying  closets,  of  which  there  are  numerous  forms, 
some  with  automatic  temperature  regulators,  some  with  direct  heat, 
and  others  heated  by  steam.  The  apparatus  for  fat  determination  is 
also  in  this  room.  Twelve  Soxlilet  extractors  are  connected  with  a 
large  cooler  and  specially  protected  against  fire. 

Room  21  is  used  for  investigations  in  the  manufacture  of  alcohol  and 
contains  a complete  miniature  distillery  with  the  most  approved  appli- 
ances. 

Room  22  is  a large  collection  room,  containing;  specimens  of  interest 
in  connection  with  the  work  of  the  station  and  other  objects  of  agricul- 
tural importance.  Among  these  are  a complete  collection  of  all  known 
fertilizing  materials  and  the  crude  materials  used  in  their  manufacture, 
and  a collection  of  the  principal  soils  of  the  Province. 

Room  25  is  used  for  purposes  of  demonstration,  and  opens  into  a large 
passageway.  In  the  cellar  under  room  25  arrangements  are  to  be  made 
for  recovering  the  citric  acid  and  ammonia  used  in  the  phosphoric  acid 
determinations.  Since  several  thousand  of  these  determinations  are 
made  annually,  citric  acid  and  ammonia  are  among  the  reagents  ex- 
tensively employed. 


372 


EXPERIMENT  STATION  RECORD. 


EXPERIMENTAL  WORK.  ; 

In  addition  to  the  chemical  analyses  made  in  connection  with  the  j 
control  of  fertilizers,  feeding  stuffs,  etc.,  above  referred  to,  the  methods 
of  which  will  be  described  hereafter,  the  Halle  station  carries  on  work  ! 
in  a number  of  lines  which  merits  especial  notice. 

EXPERIMENTS  WITH  CEREAL  GRAINS;  VARIETY  TESTS;  WHEAT  FOR  J 

BAKING. 

The  characteristics  and  comparative  values  of  varieties  of  cereal 
grains,  especially  wheat,  have  formed  one  of  the  important  subjects 
of  investigation  by  the  station  for  some  time.  In  this  work  field  tests 
and  laboratory  experiments  are  combined.  Of  the  field  tests,  a few  are 
made  upon  small  plats  of  land  adjoining  the  station  vegetation  house, 
but  the  principal  stress  is  laid  upon  trials  conducted  on  a larger  scale 
by  farmers  on  their  own  farms,  under  the  direction  of  the  station.  The 
products  are  examined  in  the  laboratory  with  reference  to  the  quantity  !j 
of  protein,  hardness  or  glassiness  ( Glassigkeit ) versus  mealiness  of  the 
kernels,  weight  per  hectoliter,  size  of  kernels,  and  with  wheat  the  pro- 
portion of  gluten  and  the  baking  quality. 

The  reason  why  the  interior  of  some  grain  is  glassy,  and  that  of  other  ' 
grain  of  the  same  species  mealy,  is  as  yet  unexplained.  Mealy  barley  i 
is  preferred  for  brewing,  because  malt  from  the  glassy  grain  is  less 
soluble  and  yields  less  extract  in  brewing.  For  examination  with  refer- 
ence to  glassiness  or  mealiness  an  instrument  called  the  farinatom  is 
used.*  Along  with  this  are  examinations  of  color,  character  of  the  | 
hull,  odor,  and  germinating  power  (vitality). 

The  weight  per  hectoliter  is  determined  by  the  Schopper  hectoliter 
scales. 

The  determination  of  the  size  of  the  kernels  was  formerly  made  by 
counting  the  number  of  kernels  in  10  grams.  At  present  the  West 
felt  granometer  is  used,  with  which  100  kernels  are  counted  and 
weighed.  I 

Baking  quality  of  wheat. — The  baking  quality  of  wheat  is  an  important 
matter  for  the  producer  as  well  as  for  the  baker.  It  could  not  be  learned 
from  the  quantity.of  total  nitrogen,  nor  from  that  of  the  albuminoid 
nitrogen,  even  if  the  latter  were  an  exact  measure  of  the  albuminoids, 
because  the  baking  power,  i.  e .,  the  tenacity  of  the  gluten,  depends 
upon  the  kinds  as  well  as  the  total  amount  of  albuminoids  present,  i 
For  the  same  reason  the  methods  of  separating  the  gluten  by  washing 
and  kneading  with  water  and  measuring  its  amount  can  not  be  I 
accurate.!  Nor  do  the  ordinary  mechanical  tests  of  the  tenacity  of  the 
gluten  suffice.  The  method  adopted  by  the  international  jury  at  the 

*As  devised  by  Brewary  Inspector  Grobecber-Arten. 

tDammer : Lexicon  der  Verfalschungen,  1887,  p.  545;  Landw.  Vers.  Stat.,  31  (1885), 

p.  184. 
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late  exposition  in  Vienna,  which  depends  upon  the  quantity  of 
water  which  the  flour  is  found  to  absorb;  that  of  treating  the  flour 
with  acetic  acid  to  dissolve  the  gluten  and  estimating  the  gluten  from 
the  specific  gravity  of  the  solution ; and  various  other  chemical  tests, 
have  all  proved  unsatisfactory. 

The  Halle  station  has  therefore  adopted  the  very  practical  plan  of 
grinding  different  kinds  of  wheat,  baking  bread  from  the  flour,  and 
| judging  the  quality  of  the  grain  from  the  bread  produced.  To  this 
end  a small  flouring  mill  and  a bakery  have  been  established  in  the 
i basement  of  the  station  building.  Investigations  made  in  this  manner 
have  now  been  going  on  since  1880. 

The  grinding  is  done  by  a roller  process,  with  machinery  brought 
from  Hungary  (Buda-Pest)  for  the  purpose.  The  flour  is  tested  in  the 
following  ways:  (1)  The  “ moist  gluten”  is  prepared  by  kneading  the 
dough  in  a stream  of  water,  10  grams  of  flour  are  moistened  with  4.5 
grams  of  water,  the  dough  rolled  into  a ball  in  the  hands  with  care  to 
: avoid  loss,  put  in  a covered  porcelain  dish  and  allowed  to  stand  for  an 
hour.  It  is  then  placed  upon  a brass  sieve  of  one  half  inm.  mesh, 
and  kneaded  with  ice  water  which  has  stood  for  some  time  over 
gypsum.  The  water  is  allowed  to  fall  upon  the  dough  at  the  rate  of 
three  drops  per  second.  When  the  gluten  is  thus  sufficiently  freed  from 
| starch,  sugar,  amides,  and  other  ingredients  of  the  flour,  it  is  washed 
in  a stream  of  water  until  the  washings  give  no  further  reaction  for. 
I starch  with  iodine. 

(2)  The  “dry  gluten”  is  estimated  by  determining  the  nitrogen  in 
the  moist  gluten  by  the  Kjeldahl  method  and  multiplying  the  amount 

! by  6. 

(3)  To  estimate  the  total  protein  the  nitrogen  of  the  gluten  is  sub- 
tracted from  the  total  nitrogen  of  the  flour,  the  remainder  is  multiplied 
by  6.25,  and  the  product  added  to  that  obtained  for  the  quantity  of 
gluten. 

(4)  The  baking  quality  of  the  flour,  as  already  stated,  is  tested  by 
making  bread  from  it.  The  important  factors  for  estimating  the 
quality  of  a given  flour  are  the  color  and  the  texture,  i.  e.7  the  u light- 
ness” of  the  bread.  The  latter  is  expressed  in  the  size  or  better  the 
volume  of  a loaf  of  given  weight.  For  making  the  bread  a baker’s 
oven  of  the  latest  and  best  construction  was  provided  and  the  different 
specimens  of  flour  to  be  tested  were  baked  in  the  small  loaves  ( Semmel ) 
common  in  the  region.  Experience  showed,  however,  that  the  oven 
did  not  permit  sufficiently  accurate  control  of  the  conditions  of  the 
experiment.  Accordingly  the  method  was  changed,  and  arrangements 
were  provided  by  which  the  dough  is  put  in  brass  dishes  7.5  c.  m.  in 
height  and  6 c.  m.  in  diameter,  opening  at  the  top  and  bottom,  but  cov- 
ered at  the  top  while  baking.  These  are  placed  in  a muffle  oven  heated 
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by  gas  and  baked  thirty  minutes  at  a temperature  rising  from  215°  to 
2250. 

In  the  earlier  experiments  the  same  quantities  of  water  and  of  yeast 
were  used  for  a given  quantity  of  flour  in  all  cases,  in  accordance  with 
the  recommendations  of  Stutzer.  But  experiments  by  Dr.  Oluss  soon 
verified  the  common  observation  of  bakers  that  different  kinds  of 
flour  require  different  proportions  of  water  to  make  a dough  of  a given 
consistency,  and  that  different  specimens  of  yeast  differ  widely  in 
leavening  power,  so  that  different  quantities  must  be  used  to  obtain 
comparable  results.  Accordingly  the  leavening  power  of  the  yeast  is 
determined  by  Hayduck’s  method*  and  an  appropriate  quantity  is  used. 

With  each  of  the  different  samples  of  flour  tested  by  baking  a par- 
allel test  is  made  of  a sample  of  flour  of  good  quality,  which  is  kept  as 
a standard  for  the  purpose.  Four  parallel  tests  are  made  in  each  case, 
three  from  the  sample  under  consideration  and  one  from  the  standard 
flour.  For  each  of  these  four  tests,  105  grams  of  flour  are  used.  The 
water  added  varies  from  70  to  100  c.  c. ; the  weight  of  yeast  is  usually 
about  3 grams.  The  flour  is  put  into  a porcelain-lined  evaporating- 
dish  of  known  weight.  Part  of  the  flour  is  mixed  with  the  yeast  into 
a soft  dough,  and  this,  with  the  rest  of  the  flour,  is  kept  for  one 
and  a half  to  two  hours  at  30°  in  the  fermentation  chest.  This  latter 
is  like  an  ordinary  air  bath,  but  has  sand  on  the  bottom  moistened 
with  water,  which  gradually  evaporates  and  prevents  the  dough  from 
drying  on  the  surface  and  hindering  the  fermentation.  At  the  end  of 
this  first  fermentation  1.4  grams  of  salt  are  added,  the  dough  mixed 
with  the  rest  of  the  flour,  kneaded,  and  placed  in  the  fermentation 
chest  for  an  hour  longer,  during  which  it  is  kneaded  from  time  to  time. 
The  dish  and  dough  are  then  taken  out  and  weighed,  and  the  dough 
divided  into  three  equal  parts.  These  are  put  in  the  fermentation  chest 
for  from  one  and  a half  to  two  hours  and  then  into  the  baking  dishes 
and  baked  in  the  muffle  oven.  Twelve  loaves,  all  told,  are  thus  made 
in  testing  one  sample  of  flour. 

To  determine  the  volume  of  the  loaf  it  is  placed  in  a vessel  holding- 
500  c.  c.  and  enough  sand  poured  in  to  fill  the  vessel.  The  weight  of 
this  sand  compared  with  that  of  500  c.  c.  of  the  same  sand  suffices 
for  an  easy  calculation  of  the  volume  of  the  loaf. 


FIELD  EXPERIMENTS  IN  SUGAR-BEET  CULTURE. 


In  the  remarkable  improvement  in  the  sugar  beet  by  breeding  and 
culture  in  Germany,  the  Halle  station  has  taken  active  part.  Since 
1880  comparative  tests  of  varieties  of  beets  have  been  made  annually 
on  a large  scale  under  its  direction  by  the  farmers  of  the  region,  which 
is  one  of  the  great  centers  of  the  sugar-beet  industry. 


*Maercker:  Handbuch  der  Spiritusfabrikation,  1890,  p.  515;  Konig:  Untersuck. 
der  Landw.  Stoffe,  p.  539. 
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Aside  from  the  size  and  form  of  the  beet  and  the  yield,  the  essential 
feature  is  the  composition  of  the  juice  and  the  quantity  of  crytalliza- 
ble  sugar.  The  effort  has  been  to  breed  varieties  which  will  best  fit 
the  demand  of  the  sugar  producers  of  the  region.  To  this  end  the  seed 
producers  grow  their  beets,  determine  the  sugar  content  of  theindivid- 

Iual  beets  by  analysis,  select  the  best  and  set  them  out  the  next  season 
for  producing  seed,  which  they  sell.  Some  of  the  establishments  are 
very  extensive  and  are  managed  with  the  greatest  care.  They  have 
laboratories  of  their  own  in  which  the  sugar  content  of  the  beet  is 
tested,  and  employ  a large  force  of  chemists  for  the  purpose. 

The  method  of  carrying  out  the  comparative  tests  of  seeds  just 
referred  to  is  briefly  as  follows : A representative  from  the  station  is 
present  at  the  time  of  harvesting  the  seed  and  takes  a sample  from  a 
lot  of  at  least  several  hundred  pounds.  This  sample  is  sealed  and  sent 
to  Halle,  where,  with  other  samples  taken  in  like  manner,  it  is  exam- 
ined in  the  botanical  laboratory.  Each  sample  is  designated  by  a num- 
ber, the  source,  i.  e.,  the  name  of  the  producer,  being  known  only  to  the 
director  and  the  assistant  who  took  the  sample.  Some  fifteen  samples 
! are  thus  provided  for  comparative  tests  each  season.  Each  sample  is 
| divided  at  the  proper  time  into  portions  for  the  practical  field-tests,  of 
which  about  fifteen  are  made  by  farmers.  For  each  practical  test  a 
j field  is  selected  which  is  free  from  nematodes  and  sufficiently  large  to 
1 give  as  many  five-eighths- acre  plats  as  there  are  samples  of  seed  to  be 

I tested.  The  land  is  carefully  prepared,  and,  as  in  other  similar  field 
trials,  the  cultivation  is  as  uniform  as  possible.  Just  before  harvest- 
j ing,  the  beets  on  each  plat  are  counted  and  every  hundredth  beet  is 
marked  with  paint.  These  marked  beets  are  taken  as  samples  by  a 
station  assistant  and  sent  by  express  to  the  station,  where  the  exami- 
nations, including  especially  the  tests  of  sugar  content,  are  made. 
The  trials  are  thus  in  the  strictest  sense  comparative. 

The  results  of  the  trials  are  published,  showing  the  percentage  of 
sugar,  and  the  yield  of  beets  and  of  sugar  per  acre  with  details  and 
averages.  Photographs  are  also  made  of  typical  specimens  of  beets 
so  that  the  morphological  changes  in  the  gradual  progress  of  upward 
breeding  may  be  recorded  for  future  study. 

This  amounts,  therefore,  to  a cooperative  effort  of  seedsmen,  farmers, 
and  the  station,  not  only  to  secure  the  best  kind  of  beets  each  season, 
but  to  constantly  improve  the  quality  by  breeding  from  the  best. 

FEEDING  EXPERIMENTS. 

Among  the  practical  problems  in  feeding  which  interest  the  farmers 
of  the  Province  are  the  proportions  of  nitrogenous  and  non-nitrog- 
enous  materials  which  can  be  most  advantageously  used,  and  the  eco- 
nomical utilization  of  diffusion  residue  of  sugar  beets,  and  of  potato 
distillery  refuse  from  the  manufacture  of  alcohol. 
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During  a number  of  years  past  series  of  such  experiments  have  f 
been  conducted  on  farms  by  men  especially  fitted  for  the  purpose,  some  I 
of  whom  have  been  students  at  Halle.  The  experiments  have  been  I 
made  with  fattening  oxen  and  steers,  milch  cows,  and  sheep.  The 
methods  and  results  published  previous  to  January,  1892,  have  been  1 
recapitulated  in  the  Experiment  Station  Kecord.* 

To  secure  the  greatest  practical  uniformity,  the  concentrated  feed  I 
ing  stuffs  for  all  the  trials  of  a given  series  are  obtained  from  a single  ; 
source  and  distributed  to  the  experimenters.  The  coarse  fodders  aie  f 
naturally  of  home  production.  Samples  are  taken  of  these  from  each 
farm  and  analyzed  at  the  station,  together  with  those  of  the  concen- 
trated materials. 

The  digestibility  of  the  protein  of  the  feeding  stuffs  is  estimated  by  -jj 
Stutzer’s  method.  For  the  fat  and  nitrogen -free  extract  Wolff’s  coef- 
ficients are  used.  The  nutritive  value  of  the  fat  of  concentrated  feed 
ing  stuffs  is  taken  as  two  and  one-half  times  that  of  the  nitrogen-free 
extract;  but  as  the  ether  extract  of  coarse  fodder  contains  considera 
ble  admixtures  of  other  materials  than  fat,  it  is  only  taken  as  equiva-  - 
lent  to  the  nitrogen -free  extract  in  nutritive  value. 

In  accordance  with  the  older  theory  that  the  indigestible  non-nitrog- 
enous  extract  of  coarse  fodder  is  nearly  equivalent  to  the  digestible 
crude  fiber,  the  latter  is  assumed  to  be  wholly  indigestible  and  the 
former  wholly  digestible.  The  ration  in  each  case  is  calculated  on  the  1 
basis  of  the  percentages  of  digestible  nutrients  as  thus  computed. 

The  number  of  animals  in  each  lot  in  a series  of  experiments  with 
oxen  or  cows  is  generally  five  or  six,  and  in  experiments  with  sheep, 
ten,  there  being  as  many  lots  as  there  are  different  rations  to  be  tested. 

The  feeding  periods  proper  in  experiments  with  oxen  and  sheep  are 
ordinarily  one  hundred  days  and  are  preceded  by  preliminary  periods 
of  ten  days.  In  experiments  with  milch  cows  there  is  likewise  a 
preliminary  period  of  ten  days,  after  which  comes  three  test  periods  1 
of  thirty  days  each,  separated  by  transition  periods  of  ten  days.  The 
rations  are  usually  reversed  in  different  periods,  being  the  same,  how- 
ever, for  the  first  and  third  periods,  to  allow  for  the  natural  depression 
in  milk  production.  Formerly  ten  days  were  allowed  for  each  of  the  ' 
three  test  periods,  but  experience  has  led  to  lengthening  them  to 
thirty  days  each.  In  the  preliminary  and  transition  periods  the  food 
is  the  same  as  that  to  be  fed  in  the  immediately  succeeding  period. 

In  all  the  experiments  the  animals  are  weighed  at  the  beginningand 
end  of  each  period.  In  the  experiments  with  milch  cows  samples  of 
the  morning  and  evening  milk  are  taken  every  third  day  during  each 
of  the  test  periods  and  analyzed.  For  the  latter  purpose  determina- 
tions are  made  of  specific  gravity  and  fat,  and  the  total  solids  are 
calculated  by  Fleischmann’s  formula. 


Vol.  in,  pp.  507,  557,  and  640. 
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For  the  estimates  of  financial  results,  which  are  especially  sought  in 
these  experiments,  the  factors  used  are,  on  the  one  hand,  the  values  of 
increase  in  live  weight  with  fattening  animals,  the  milk  produced  by 
cows,  the  manure,  and  the  change  in  live  weight  of  hows,  and,  on  the 
other,  the  cost  of  feeding  stuffs,  housing,  and  care.  From  these  the 
balance  of  profit  or  loss  is  calculated. 

The  value  of  the  manure  is  estimated  from  the  quantities  of  valu- 
able fertilizing  ingredients  (nitrogen,  potash,  and  phosphoric  acid)  in 
the  food  and  bedding,  making  allowance  for  the  amounts  consumed  in 
producing  milk,  meat,  or  wool.  The  calculations  are  facilitated  by  a 
system  of  farm  bookkeeping',  developed  by  an  expert,  and  used  with 
his  assistance  on  a number  of  farms  in  the  region. 

The  system  for  conducting  the  experiments  has  been  elaborated 
during  a series  of  years.  In  preparing  for  a campaign  of  cooperative 
trials,  a specific,  narrow  question  is  decided  upon,  and  the  details  of 
the  plan  are  worked  out  by  the  station,  and  farmers  invited  to  join. 
To  those  who  are  interested  detailed  directions  are  sent  and  arrange- 
ments are  made  with  a certain  number  to  join.  Bepresentatives  of  the 
station  make  personal  inspection  of  the  experiments  from  time  to  time. 
Forms  for  detailed  reports  are  furnished  to  the  experimenters.  These 
reports  are  filled  out  and  returned  to  the  station  where  they  are  worked 
over,  and  the  outcome  of  the  experiment  is  published. 

As  contributions  to  the  theory  of  animal  nutrition  these  experiments 
do  not  compare  with  the  researches  of  the  experimental  stall  and  the 
respiration  apparatus.  Even  their  practical  value  is  limited,  for  the 
most  part,  to  a certain  set  of  conditions.  But  for  the  farmers  who 
make  them  and  the  communities  in  which  they  live,  their  usefulness  has 
been  demonstrated  in  many  and  most  encouraging  ways. 

During  the  year  1891*  experiments  on  the  value  of  molasses  for  feed- 
ing formed  a prominent  part  of  this  branch  of  the  station’s  work.  The 
recent  changes  in  the  tariff  on  sugar  manufacture  have  rendered  the 
separation  of  sugar  from  molasses  unprofitable,  and  consequently  low- 
ered the  price  of  beet  molasses.  It  is  mentioned  that  while  formerly 
only  small  amounts  of  molasses  could  be  fed  with  wet  sugar-beet  resi- 
due, the  experiments  have  shown  that  larger  amounts  can  be  fed  with 
the  dried  beet  residue  with  advantage,  and  the  results  point  to  the  feed- 
ing of  molasses  Avith  dried  beet  residue  as  a profitable  means  of  utiliz- 
ing this  product. 

FIELD  EXPERIMENTS  WITH  FERTILIZERS. 

For  a long  series  of  years  the  station  has  planned  practical  field 
experiments  with  fertilizers  which  have  been  carried  out  by  farmers  in 
different  parts  of  the  Province.  They  have  had  to  do  with  specific 
questions  such  as  the  effects  of  fertilizers  containing  nitrogen,  phos- 

* Maercker:  Bericht  der  agr.  ckem.  Versuclis  station  zn  Halle,  1891. 
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phoric  acid,  or  potash  in  different  forms  and  amounts,  upon  sugar  beets, 
the  sugar  content  as  well  as  the  amount  of  the  yield  being  taken  iuto 
account.  The  results  of  experiments  are  applicable  chiefly  in  the 
region  where  they  were  made  and  there  they  have  had  the  highest 
value.  At  the  same  time  they  teach  much  that  is  of  general  interest, 
and  they  are  a most  instructive  illustration  of  the  usefulness  of  such 
cooperative  inquiry. 

One  result  of  the  exj)erience  of  the  station  in  field  work  has  been  | 
to  emphasize  the  need  of  investigations  in  which  the  conditions  can  be 
better  controlled  and  the  phenomena  can  be  more  accurately  studied. 
This  is  feasible  only  in  experiments  on  a small  scale.  Accordingly  it 
was  decided  to  make  special  studies  of  a number  of  representative  soils 
of  the  Province  by  bringing  small  quantities  to  Halle  and  using  them, 
with  specimens  taken  from  the  neighborhood,  in  pot  experiments.  For 
this  purpose  a vegetation  station  was  established. 

THE  VEGETATION  STATION. 

In  1889,  with  the  aid  of  a small  grant  from  the  Prussian  Government, 
provision  was  made  for  experiments  on  the  plan  developed  so  suc- 
cessfully by  Prof.  Wagner  at  the  station  in  Darmstadt.  For  this  pur- 
pose buildings  were  erected  in  one  of  the  suburbs  of  Halle  and  a piece 
of  contiguous  land  was  leased. 

Vegetation  experiments , object. — The  general  purpose  of  this  vegeta- 
tion station,  as  it  is  called,  is  to  carry  out  experiments  on  a small  scale, 
mostly  in  pots  (vegetation  cylinders),  for  the  study  of  the  supply  of 
food  to  plants  by  soils  and  fertilizers.  For  the  present  a definite  and 
narrow  question  is  proposed.  It  is,  so  to  speak,  the  analysis  of  the  soil 
by  theaid  of  the  plant  5 or,  more  specifically,  to  learn  what  quantities  of  • 
certain  nutritive  elements  can  be  assimilated  by  plants  from  different 
kinds  of  soils.  Attention  has  thus  far  been  confined  mainly  to  the  phos 
phoric  acid  supply. 

The  most  of  the  experiments  are  made  with  soils  in  pots  arranged  on 
small  platform  cars  which  may  be  kept  under  cover  or  moved  out  into 
the  open  air,  as  occasion  requires.  A smaller  number  are  made  in  pots 
which  remain  permanently  outside.  Incidentally  a certain  number  of 
plat  experiments  are  made  on  the  soil  of  the  adjacent  field.  One  of 
the  chief  uses  of  these  plats  is  to  prepare  soil  for  the  pot  experiments. 
For  the  latter  it  is  essential  to  have  soil  in  which  certain  ingredients 
of  fertilizers,  nitrogen,  phosphoric  acid,  or  potash,  will  act  effectively. 

In  the  highly  cultivated  soils  of  the  region  the  available  supply  in  the 
soil  must  often  be  reduced  to  fit  them  for  the  experiments.  To  accom- 
plish this  incomplete  fertilizes,  nitrogen  and  potash,  singly  or  in 
combination,  are  applied  to  the  plats  and  exhausting  crops  of  various 
kinds  are  grown  upon  them  from  year  to  year  until  the  supply  of  the 
element  in  question  is  reduced  to  the  required  extent  When  accumu- 
lated stores  of  the  element  have  thus  been  removed  and  the  soil  has 
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only  its  natural  and  constant  supply  to  rely  upon,  it  is  in  condition  for 
a fair  test  of  its  power  to  furnish  the  element  to  plants  grown  upon  it. 

In  the  investigations  on  phosphoric  acid  the  specific  questions  pro- 
posed are:  (a)  How  large  amounts  of  phosphoric  acid  can  be  assimi- 
lated by  different  plants  from  the  same  soil?  (b)  Can  different  soils 
with  like  proportions  of  phosphoric  acid  supply  different  amounts  to 
the  same  kind  of  plant?  If  such  is  the  case  the  phosphoric  acid  must 
vary  in  solubility  in  different  soils,  (c)  With  what  maximum  content 
of  phosphoric  acid  does  the  soil  cease  to  react  with  phosphatic  fer- 
tilizers $ in  other  words,  how  much  phosphoric  acid  must  the  soil  have 
in  order  to  render  this  ingredient  superfluous  in  manure? 

Parallel  with  the  vegetation  experiments  a series  of  laboratory 
investigations  are  made  to  compare  the  quantities  of  phosphoric  acid 
taken  from  the  soil  by  the  plants  with  the  quantities  in  certain 
reagents,  as  dilute  citric  acid. 


Fig.  2 — Buildings  of  vegetation  station. 

Equipment . — The  buildings  of  the  vegetation  station  (Fig.  2)  are  two,  a 
plant  house,  partly  of  glass,  and  an  adjoining  shed.  There  about  two 
and  one  half  acres  of  land  connected  with  them  and  available  for 
experimental  purposes.  The  vegetation  station  is  connected  with  the 
main  station  in  the  city  by  telephone. 

The  plant  house,  or  principal  building,  is  of  brick,  48  feet  long  by  33 
feet  wide,  and  divided  into  three  apartments.  The  largest  of  these 
occupies  the  whole  of  one  side  and  serves  as  a greenhouse,  the  ground 
dimensions  being  48  by  17£  feet,  and  the  height  from  11  feet  in  front 
to  18  feet  at  the  rear.  The  roof  and  front  are  of  glass  and  the  front 
has  doors  through  which  the  platform  cars  can  be  moved  out  on  tracks. 
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Tlie  remaining  two  rooms  occupy  the  other  side  of  the  building.  One 
isl5J  feet  square  and  is  used  for  preparing  materials,  weighing,  etc. 
The  other  is  15 J by  32  feet,  and  serves  as  storeroom. 

The  second  building  is  a plain  wooden  structure  adjoining  the 
plant  house  and  serving  to* protect  the  plants  at  night  and  in  bad 
weather.  Its  length  is  63  feet,  width  33  feet,  and  height  from  11  feet 
in  front  to  15  feet  in  the  rear.  The  front  is  entirely  open  and  a system 
of  tracks  leads  out  into  the  field  in  front  of  the  building. 

The  cars  hold  36  vegetation  cylinders  each.  The  glass  house 
accommodates  12  cars  vvfith  432  pots.  In  the  shed  are  at  present  16 
cars  with  576  pots,  though  there  is  room  for  20  cars,  thus  accommo- 
dating 720  pots.  The  two  buildings  thus  afford  protection  for  1,152 
vegetation  pots  with  plants. 

A considerable  number  of  pot  experiments  is  made  in  vessels 
standing  permanently  outside  either  on  frames  or  in  the  ground. 
This,  however,  is  an  expedient  necessitated  by  the  present  lack  of 
room  in  the  houses.  Satisfactory  results  are  obtained  when  the  plants 
are  not  injured  by  cold,  wind  rain,  or,  what  is  most  to  be  feared,  hail. 

The  plat  experiments  stand  midway  between  the  vegetation  experi- 
ments in  pots  and  ordinary  field  experiments. 

Conduct  of  pot  experiments. — The  pot  experiments  are  made  with 
natural  soils  in  zinc  cylinders.  In  order  to  secure  soils  fitted  for  the 
study  of  the  questions  relating  to  phosphoric  acid,  several  hundred 
samples  were  brought  from  different  parts  of  the  province  and 
examined  in  the  chemical  laboratory.  The  chief  stress  was  laid  upon 
the  amount  of  phosphoric  acid  soluble  in  citric  acid.  The  soils  which 
seemed  best  fitted  for  the  investigation  were  selected.  To  prepare 
them  for  use  they  were  dried,  the  lumps  broken,  and  when  necessary 
sifted.  They  were  then  put  in  sacks,  marked,  and  set  aside. 

Shortly  before  taking  the  portions  of  soils  for  the  experiment  the 
moisture  is  determined  in  each.  The  cylinders  are  of  a size  to  hold 
soil  containing  13  pounds  of  dry  matter.  Before  filling,  those  to  be 
used  for  a series-  are  made  of  equal  weight  by  placing  gravel  in  the, 
bottom.  The  object  of  this  is  to  facilitate  the  watering,  as  explained 
below.  Exceptional  quantities  of  gravel  are  employed  with  exception- 
ally light  or  heavy  soils  in  order  that  the  soil  may  come  up  to  the 
proper  level  in  the  cylinder.  In  filling  the  cylinders  the  soil  is 
weighed,  the  weighed  portions  of  the  fertilizers  to  be  added  are  mixed 
with  it,  and  the  mixture  is  filled  into  the  cylinder  with  a wide  funnel. 
After  the  soil  has  been  properly  packed  the  seeds  are  put  in,  twenty 
kernels  in  each  pot  in  case  of  cereals.  At  first  such  quantities  of 
water  are  added  as  judgment  indicates;  later  the  qantity  is  regulated 
by  the  weight  so  as  to  maintain  the  moisture  within  the  range  best 
adapted  to  the  demands  of  the  particular  plant. 

Photographs  of  typical  groups  of  experiments  are  made  from  time  to 
time  during  the  period  of  growth. 
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The  plants  are  harvested  when  ripe,  the  straw  and  grain  of  cereals 
being  weighed  air  dry.  The  straw  is  prepared  for  analysis  by  grinding 
in  the  Excelsior  mill.  The  kernels  are  coarsely  ground  for  water  deter- 
mination, but  used  whole  for  determining  phosphoric  acid  and  nitro- 
gen. With  careful  selection  of  samples  the  determinations  in  the 
unground  grain  are  satisfactory. 

The  real  import  of  the  vegetation  experiments,  for  which  these  exten- 
sive arrangements  are  provided,  will  be  better  understood  from  consider- 
ation of  the  experience  which  has  led  to  them. 

The  proper  use  of  fertilizers  has  been  for  many  years  among  the 
most  important  branches  of  inquiry  pursued  by  the  Halle  station. 
This  is  naturally  the  case  because  of  the  intensive  farming  in  the 
region,  the  need  of  the  greatest  economy  in  the  use  of  fertilizers  and 
the  intimate  relation  between  the  farmers  and  the  station.  To  learn 
the  ways  in  which  the  plant  acquires  the  elements  of  its  food  and 
their  several  functions  in  its  nutrition  is  essential.  But  researches 
for  the  discovery  of  these  abstract  principles  were  being  carried  on 
by  such  men  as  Hellriegel  in  Bernburg,  Nobbe  in  Tharand,  and  scores 
of  other  able  investigators  in  the  experiment  station  and  university 
laboratories  near  Halle  and  elsewhere  in  Germany,  not  to  mention 
those  in  other  countries.  The  first  especial  duty  of  the  Halle  station 
was  to  find  how  the  farmers  in  whose  special  service  it  works  might 
manure  their  lands  and  feed  their  crops  most  profitably. 

For  this  purpose  the  station,  under  the  leadership  of  Prof.  Maercker, 
instituted  years  ago  a series  of  field  trials  with  fertilizers  by  farmers  on 
their  own  farms,  as  above  related.  These  were  continued  year  after 
year  on  a large  scale.  The  results  were  collated  and  published  and 
brought  information  of  great  practical  value.  But  as  the  time  passed 
by  and  the  farmers  had  learned  the  more  important  teachings  of  the 
experiments  and  how  to  apply  them  to  practice,  the  need  of  more  fun- 
damental research  was  more  and  more  pressingly  fell.  What  kinds  of 
soil  demand  phosphoric  acid  or  potash  or  nitrogen?  In  what  farms 
may  the  latter  be  best  applied?  Can  not  ways  be  found  for  determin- 
ing directly  the  needs  of  different  soils  ? It  was  evident  that  these 
questions  must  be  investigated  and  that  ordinary  field  experiments 
would  not  suffice  for  their  solution. 

Meanwhile,  Wagner’s  system  of  experimenting  with  natural  soils  in 
pots  and  boxes  had  been  successfully  developed  and  seemed  to  offer 
the  needed  means  for  the  study  of  some  of  the  underlying  principles 
of  manuring.  Accordingly,  a considerable  sum  was  invested  by  the 
station  in  the  buildings  and  apparatus  for  experiments.  A single  and 
very  narrow  question  was  selected  from  the  large  number,  the  solution 
of  which  was  most  pressingly  called  for,  and  arrangements  were  made 
for  carrying  out  many  hundreds  of  individual  trials  each  year  for  a 
long  series  of  years.  This  was  done  with  the  full  knowledge  that  sev- 
eral seasons  might  pass  without  any  practical  results,  but  with  the  hope 
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that  something  definite  might  in  the  end  be  discovered.  All  this  was 
with  the  full  approval  of  the  practical  men  in  whose  hands  rests  the 
responsibility  for  the  management  of  the  station.  Such  are  the  ways 
which  long  experience  shows  to  be  best  for  meeting  the  needs  of  prac- 
tical farming. 


BOTANICAL  INVESTIGATIONS. 

Another  branch  of  the  work  of  the  station,  which  has  grown  with 
the  demand  until  it  is  now  quite  large,  is  carried  on  in  the  botanical 
laboratory.  The  chief  duties  of  the  station  botanists  are  the  testing  of 
seeds  and  of  feeding  stuffs,  but  they  are  likewise  called  upon  to  make 
microscopic  examinations  of  fertilizers  for  the  detection  of  adulterations, 
and  of  drinking  water  and  that  used  for  technical  purposes.  They  also 
inquire  into  the  nature  of  the  diseases  of  plauts  and  give  advice  as  to 
the  means  of  prevention  or  cure.  Injuries  to  vegetation  by  factories  are 
also  subjects  of  inquiry  from  time  to  time.  The  study  of  soils  with  ref- 
erence to  beet  nematodes  has  been  given  over  to  a station  established 
in  connection  with  the  agricultural  institute  of  the  University  for  the 
especial  investigation  of  this  subject. 

The  methods  of  examination  of  seeds  are  essentially  as  agreed  upon 
in  1891  by  the  German  stations  which  exercise  the  seed  control.*  The 
principal  tests  made  in  seeds  are  those  of  vitality,  water  content,  and 
origin  or  trueness  to  name. 

For  germination  of  most  seeds,  except  those  of  grasses,  plates  cov- 
ered with  sand  are  prepared.  These  are  conveniently  covered  with 
glass  plates  and  piled  one  upon  another;  by  this  means  space  is  econo- 
mized and  too  rapid  evaporation  of  water  avoided.  Before  placing  oh 
the  plates  the  seeds  are  soaked  in  distilled  water  for  a number  of  hours. 
To  maintain  a large  number  of  piates  at  the  proper  temperature  (20°  0.) 
a germinating  case  ( Keimschrank ) has  been  devised  by  Prof.  Maercker. 
It  consists  essentially  of  a water  chest  below,  which  is  warmed  by  a gas 
flame,  and  a cabinet  above  with  shelves  and  compartments  to  hold  the 
seeds.  The  draft  from  the  flame  is  carried  by  a flue  passing  upward 
through  the  cabinet. 

The  duration  of  the  germination  test  differs,  of  course,  for  different 
kinds  of  seeds,  being  ten  days  for  cereals,  fourteen  days  for  beet  seed, 
and  twenty-eight  days  for  most  grasses.  Od  the  seventh  day  of  germi- 
nation, beet  seed  is  sorted;  the  sprouts  are  removed  from  those  which 
have  sprouted,  after  counting  the  number  of  sprouts,  and  the  seeds  are 
placed  on  another  plate  as  before.  At  the  end  of  fourteen  days  the  test 
is  closed,  the  sprouted  seeds  are  counted,  and  the  purity  determined. 
Seeds  which  have  been  injured  in  threshing  so  as  to  impair  their  vitality 
are  counted  as  impurity. 

*Verliandlungen  der  Vorstande  von  Samenkontrolstationen  zu  Halle,  1891;  Laudw. 
Vers,  Stat.,  40,  p.  69. 


THE  HALLE  STATION. 


383 


The  water  content  is  found  by  drying  a quantity  of  the  seed  in  a bath 
at  105-110°  C.  Beet  seed,  according  to  the  Magdeburg  standard,  should 
contain  from  12  to  15  per  cent  of  moisture,  and  not  over  3 per  cent  of 
impurity. 

Often  the  only  available  basis  for  judgment  as  to  trueness  to  name, 
or  origin,  is  the  weed  seeds  occurring  as  impurity,  or  a field  trial. 

In  the  examination  of  clover  seed,  lucern,  etc.,  for  Guscuta  seed, 
the  whole  sample  is  screened  in  a cylindrical  metal  sieve,  run  by  a 
motor. 

An  idea  of  the  activity  of  the  seed  control  may  be  gathered  from 
the  number  of  samples  of  seeds  examined  annually.  This  increased 
from  449  in  1886  to  735  in  1891,  and  to  821  during  the  first  four 
months  of  1892. 

In  the  German  stations  which  exercise  the  so-called  control  of 
feeding  stuffs  by  examination  of  the  composition  and  character  of 
sample,  increasing  stress  is  laid  upon  microscopic  tests.  These  are 
made  in  large  measure  by  the  botanists  of  the  Halle  station.  Samples 
of  feeding  stuffs  not  already  in  a fine  mechanical  condition  are  ground 
in  the  Hreefs  mill,  a portion  of  the  original  unground  sample  being 
retained.  A general  examination  is  made  as  to  odor,  color,  general 
appearance,  etc.,  and  a sample  is  screened  on  a set  of  four  sieves  with 
meshes  ranging  from  0.5  to  1.5  mm.#  The  portions  remaining  on  each 
sieve  are  poured  out  upon  glazed  paper  and  examined  with  a small 
lens.  Samples  are  also  prepared  for  the  microscope  by  maceration, 
slides  being  made  from  the  finer  material  with  iodine-potassium-iodide 
solution. 

Besides  determining  its  purity  an  attempt  is  also  made  to  ascertain 
the  healthfulness  of  the  feeding  stuff,  and  this  is  often  the  most 
difficult  part,  especially  for  the  novice.  Bacteriological  examinations 
are  usually  omitted  as  they  require  too  much  time. 

*These  sieves  are  made  by  Dreefs,  Halle. 
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E.  W.  Allen,  Editor. 

Analytical  methods  (New  Jersey  Stas.  Report  for  1893,  pp.  184- 
196). — “In  connection  with  the  regular  analytical  work  the  station  has 
studied  and  tested  several  new  or  modified  methods,  as  follows  : (1) 
The  Gunning  method  for  the  determination  of  total  nitrogen,  and  a 
modification  applicable  in  the  presence  of  nitrates ; (2)  the  Ulsch 
method  for  the  determination  of  nitrates,  and  a modification  appli- 
cable in  the  presence  of  other  forms  of  nitrogen;  and  (3)  the  omission 
of  sodium  chloride  in  the  Lindo-Gladding  method  for  the  determina- 
tion of  potash.” 

The  Gunning  method  for  the  determination  of  total  nitrogen , and  a 
modification  applicable  in  the  presence  of  nitrates  (pp.  185-188). — The 
Gunning  method  for  nitrogen  has  been  compared  during  the  year 
with  the  Kjeldahl  method.  “The  results  secured  were  very  satis- 
factory, and  the  method  much  preferred  to  the  Kjeldahl,  maiuly 
because  it  obviates  the  use  of  potassium  sulphide,  which  is  a disagree- 
able reagent  to  handle  besides  adding  weight  to  the  solution.” 

In  comparisons  on  108  samples,  the  greatest  difference  between  the 
two  methods  was  0.12  and  the  average  difference  0.047  per  cent.  The 
Gunning  method  gave  higher  results  in  59  cases,  lower  in  41  cases, 
and  in  8 cases  the  results  of  the  two  methods  were  identical.  The 
results  of  these  comparisons  are  tabulated. 

A modification  of  the  Scovell  method  for  fertilizers  containing 
nitrates  is  proposed,  10  grams  of  sulphate  of  potash  being  used  in 
place  of  the  metallic  mercury  in  the  digestion. 

Tlie  use  of  this  method  was  begun  early  in  the  season,  and  the  results  compare  so 
favorably  with  those  obtained  by  the  official  method  that  it  was  used  as  a clie.ck  in 
all  samples  containing  nitrates.  The  only  precaution  necessary  to  be  observed  is 
to  digest  at  a low  temperature  at  the  beginning,  and  then  to  continue  the  strong 
digestion  for  at  least  two  hours.  The  advantage  of  this  method  over  others  that 
have  been  suggested  is  mainly  due  to  the  fact  that  all  the  necessary  reagents  may 
be  added  at  onoe  and  in  the  beginning  of  the  determination. 
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Tliis  modification  was  tested  in  comparison  with  the  official  method 
on  55  samples  in  which  the  nitrate  nitrogen  ranged  from  0.10  to  5.52 
per  cent,  and  the  results  are  tabulated.  The  average  difference  was 
0.01  per  cent,  and  the  greatest  difference  0.12  per  cent. 

The  Uhcli  method  for  the  determination  of  nitrates , and  a modification 
applicable  in  the  presence  of  other  forms  of  nitrogen  (pp.  188-193). — As 
the  result  of  a study  of  the  Ulsch  method  in  comparison  with  others 
the  following  modification  is  recommended: 

Weigh  off  1 gram  of  sample  in  a flat-bottomed  500  c.  c.  flask.  Add  2 grams  of 
reduced  iron,  25  c.  c.  of  water  and  5 c.  c.  of  sulphuric  acid  (specific  gravity  1.35).  Shake 
well,  close  the  neck  of  the  flask  with  a rubber  stopper  in  which  has  been  inserted 
a dropping-bulb.  Boil  for  five  minutes;  rinse  the  contents  of  the  bulb  into 
the  flask,  add  about  100  c?  c.  of  water,  a little  paraffin,  and  3 grams  of  heavy 
oxide  of  magnesia.  Distill  for  thirty-five  minutes  and  proceed  as  usual.  The  nitro- 
gen obtained  represents  the  nitrates  and  the  ammonia  contained  in  the  sample,  from 
which  result  the  amount  of  nitric  nitrogen  can  be  obtained  by  deducting  the  per- 
centage of  ammonia  found. 

The  chief  advantage  derived  from  the  use  of  this  method  is  its  rapidity,  it  being 
possible  for  one  worker  to  make  twenty-iour  determinations  in  from  three  to  four 
hours,  which  is  twice  as  rapidly  as  can  be  done  by  the  Scliulze-Tiemann  method,  now 
generally  used.  With  this  gain  in  time,  accuracy  is  not  impaired. 

The  modified  Ulsch  method  was  found  as  accurate  as  the  Schulze- 
Tiemann  method.  The  results  of  comparisons  are  tabulated.  The 
average  difference  between  the  two  methods  on  77  samples  was  only 
0.004  per  cent.  The  Ulsch  method  for  pure  salts  is  given. 

The  omission  of  sodium  chloride  in  the  Lindo-  Gladding  method  for  the 
determination  of  potash  (pp.  194-196). — Comparative  determinations 
were  made  of  the  potash  in  191  samples  of  fertilizers  by  the  Lindo  - 
Gladding  method  with  and  without  the  addition  of  sodium  chloride. 
The  results  are  tabulated. 

The  greatest  difference  in  any  case  is  0.20  per  cent,  and  the  average  difference 
0.076  per  cent.  In  165  samples  the  difference  is  0.15  per  cent  or  less,  and  in  130,  0.10 
per  cent  or  less.  In  91  cases  lower  results  were  secured  from  the  omission  of  salt,  in 
89  cases  higher,  and  in  8 cases  the  percentages  were  identical.  Inasmuch  as  these 
determinations  were  made  upon  different  solutions  of  different  amounts  of  material, 
and  in  the  usual  rapid  way  during  the  rush  of  fertilizer  work,  these  results  are  con- 
sidered entirely  satisfactory,  and  the  use  of  sodium  chloride  in  potash  work  will 
therefore  be  abandoned  at  this  station. 

Apparatus  ( New  Jersey  Stas.  Report  for  1892 , pp.  197-204 , figs.  4). — 
Descriptions  are  given  of  apparatus  for  drying  in  hydrogen,  appa- 
ratus for  fat  extraction,  a bath  for  the  digestion  of  phosphates  in 
ammonium  citrate,  pipettes  of  special  volume  for  the  simplification  of 
calculations,  and  the  use  of  compressed  air  for  transferring  wash 
solutions. 

Apparatus  for  drying  in  hydrogen  (pp.  197-200). — This  is  illustrated 
by  two  figures.  It  may  be  described  as  a cylindrical  copper  vessel  set 
into  a copper  water  bath,  with  constant  water  supply.  The  inner  ves- 
sel is  closed  at  the  top  by  a heavy  brass  lid  which  screws  down  upon  a 
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rubber  gasket,  and  lias  two  openings  for  hydrogen,  one  at  the  bottom  l 
and  the  other  at  the  top.  The  substances  are  placed  in  fat-extraction  | 
tubes,  and  these  are  placed  inside  the  inner  vessel  and  held  upright 
in  a rack.  The  rack  holds  eighteen  tubes.  The  hydrogen  is  supplied  ] 
from  a Kipp  generator  of  ordinary  size,  a pair  of  large  bottles  filled 
with  water  being  so  connected  with  the  generator  as  to  keep  the  supply  j 
of  gas  regular  and  constant. 

Apparatus  for  fat  extraction  (pp.  200-201). — A battery  of  twelve 
extractors  is  figured,  with  condensers  made  of  lj-inch  iron  tubing,  * 
which  are  connected  with  each  other  and  all  cooled  by  one  stream  of 
water.  Water  baths  for  the  fat  flasks  are  held  in  a metal  frame  below. 
The  apparatus  is  very  compact. 

Batli  for  the  digestion  of  phosphates  in  ammonium  citrate  (pp.  201, 
202).  —This  consists  of  a copper  bath  18  by  12  inches  and  5 inches  deep, 
within  which  fits  a framework  of  wood.  This  frame  has  openings  for 
the  necks  of  twelve  flasks,  and  when  wet  its  weight  is  sufficient  to 
immerse  the  flasks  up  to  the  neck.  The  holes  are  large  enough  to  per- 
mit the  flasks  to  be  agitated.  “The  covering  of  the  entire  surface  of 
the  water  with  a nonconducting  material  maintains  the  required  tem- 
perature for  half  an  hour  almost  without  assistance.” 

Pipettes  of  special  volume  for  the  simplification  of  calculations  (pp. 
202-203). — The  capacity  of  pipettes  for  use  in  determinations  of  total, 
soluble,  and  insoluble  phosphoric  acid,  of  potash,  and  of  chlorine,  and 
the  details  of  the  method  of  procedure  are  given  in  a table. 

The  use  of  compressed  air  for  transferring  wash  solutions  (pp.  203, 
204).— The  solutions  used  in  washing  in  various  kinds  of  determina- 
tions are  contained  in  large  bottles  and  are  forced  out  for  use  by  means 
of  compressed  air,  instead  of  using  ordinary  wash  bottles.  The  com- 
pressed air  is  secured  in  the  following  manner:  “A  standpipe, 

feet  high,  is  kept  full  to  overflowing  by  a connection  with  the  city 
water  and  tends  to  empty  into  a large  bottle,  which  at  the  start  is  full 
of  air.  The  latter  is  consequently  under  pressure,  and  is  conducted  by 
J-incli  lead  tubes  to  various  parts  of  the  laboratory,  where  any  wash 
bottle  of  any  size  may  be  connected.” 


ZOOLOGY. 

Carbon  bisulphide  as  a squirrel  exterminator,  C.  P.  Pox  (Idaho 
Sta.  Bui.  No.  4 , July , 1893,  pp  6-10). — A popular  bulletin  on  the  sub- 
ject of  ground  squirrels  or  gophers,  two  species  of  which,  Spermophilus 
elegans  and  8.  columbianus , are  mentioned  as  abundant  in  different 
parts  of  the  State.  Various  methods  are  suggested  for  their  destruc- 
tion, carbon  bisulphide  being  especially  recommended.  Detailed 
instructions  are  given  for  the  use  of  this  exterminator,  and  its  more 
general  use  advised. 
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A patent  explosive  bomb  is  described,  which,  being  placed  in  the 
burrows  and  exploded,  liberates  a poisonous  gas.  It  is  said  to  be  very 
effective,  but  too  expensive  for  general  use. 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

The  production  of  manure,  G.  0.  Watson  (N'ew  York  Cornell 
Sta.  Bui.  No.  56 , Aug .,  1893 , pp.  157-175). — During  the  winters  of 
1891-’92  and  1892-?93  experiments  were  made  to  determine  the  amounts 
of  nitrogen,  phosphoric  acid,  and  potash  recovered  in  the  excrement 
of  sheep,  calves,  pigs,  cows,  and  horses,  as  affected  by  the  age  of  the 
animals  and  the  quantity  and  quality  of  the  food.  Similar  experi- 
ments were  reported  in  Bulletin  No.  27  of  the  station  (E.  S.  R.,  vol.  in, 
p.  89). 

Experiments  with  sheep  (pp.  159-163).— Ten  mature  thoroughbred 
Shropshire  and  Horu  Dorset  rams  and  two  grade  Merino  ewes,  in  lots  of 
two  each,  were  kept  in  pens  on  water-tight  galvanized  iron  pans,  and  fed 
liberally  on  hay,  corn,  and  oats,  or  hay,  wheat  bran,  cotton- seed  meal, 
and  linseed  meal,  for  periods  of  from  twelve  to  twenty-one  days.  The 
amount  and  composition  of  the  food  was  determined,  and  the  animals 
were  supplied  with  sufficient  finely  cut  wheat  straw  of  known  composi- 
tion to  keep  them  clean.  The  amount  and  fertilizing  constituents  of 
food  consumed,  and  the  fertilizing  value  of  the  excrement  voided  and 
of  the  manure  obtained  are  tabulated. 

The  voidings  recovered  in  these  experiments  were  comparatively  rich  in  nitrogen 
and  poor  in  phosphoric  acid  and  potash.  This  is  true  not  only  of  the  average,  but 
also  of -each  individual  experiment.  * * * Where  the  aim  was  to  feed  as  nearly 

as  possible  a maintenance  ration,  the  proportion  of  nitrogen  to  phosphoric  acid  and 
potash  did  not  differ  materially  from  the  proportion  of  these  ingredients  recovered 
in  experiments  where  the  sheep  were  fed  all  the  grain  they  would  eat.  * * * 

The  average  value  of  the  excrement  recovered,  per  1,000  pounds  of  live  weight  of 
animal  per  day,  which  is  a little  over  7 cents,  fairly  represents  the  value  of  the 
excrement  from  a large  flock  of  sheep  where  a portion  of  them  are  fattening  animals. 
It  is  true  that  during  some  of  the  experiments  the  sheep  were  fed  a heavy  grain 
ration,  but  in  others  they  were  fed  a light  ration  of  carbonaceous  grain.  The 
average  ought  to  represent  fairly  well  the  excrement  from  flocks  fed  clover  hay  and 
a fair  grain  ration. 

The  relation  of  the  amount  of  water  drank  to  the  amounts  of  dry 
matter  and  of  nitrogen  is  shown  in  a table. 

These  experiments  show  quite  conclusively  that  the  water  consumption  is  gov- 
erned far  more  by  the  amount  of  nitrogen  in  the  food  than  by  the  total  amount  of 
dry  matter  which  it  contains.  * * * With  one  exception  the  lowest  in  nitrogen 

consumption  drank  the  least  water,  the  next  higher  in  nitrogen  consumption  was 
the  next  higher  in  water  drank,  the  third  in  nitrogen  consumption  also  was  third  in 
the  amount  of  water  drank,  and  this  order  was  maintained  throughout  the  remain- 
ing experiments.  * # * 
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It  does  not  follow  that  where  nitrogenous  food  forms  a large  portion  of  the  ration 
that  the  manure  will  contain  a much  larger  per  cent  of  nitrogen  than  if  the  food 
were  only  moderately  rich  in  nitrogenous  constituents,  for  in  ordinary  practice  the 
increased  secretion  of  urine  will  demand  a greater  supply  of  bedding,  which  would 
decrease  the  percentage  of  nitrogen  in  the  manure,  so  that  the  proportion  of  nitro- 
gen to  the  weight  of  manure  would  not  be  increased,  while  the  total  nitrogen 
voided  would  be  in  great  excess  of  that  voided  from  less  nitrogenous  food. 

Experiments  ivith  calves  (pp.  163,  164). — Two  liigh  grade  Holstein 
calves  were  placed  on  the  manure  pans  as  described  in  the  experiments 
with  sheep,  and  bedded  liberally  with  finely  cut,  clean  wheat  straw. 
The  food  consisted  in  one  case  of  skim  milk,  corn  meal,  wheat  bran, 
and  hay,  and  in  the  other  of  corn  meal,  linseed  meal,  wheat  bran,  and 
hay;  and  the  experiments  lasted  twelve  and  fifteen  days,  respectively. 
Data  similar  to  that  for  the  experiments  with  sheep  are  tabulated. 

As  would  be  expected,  the  manure  made  in  the  experiment  where  skim  milk  formed 
a considerable  portion  of  tbe  diet  was  particularly  poor  in  nitrogen  and  phosphoric 
acid.  Not  only  was  tbe  skim  milk  more  digestible,  which  resulted  undoubtedly 
from  a greater  proportion  of  these  fertilizing  constituents  being  used  to  build  up 
the  animal  body  than  was  the  case  in  the  experiment  where  less  digestible  food  was 
fed,  but  the  increased  secretion  of  urine  from  the  skimmilk  diet  required  so  great 
an  amount  of  bedding  to  keep  the  calves  clean  that  the  manure  was  necessarily 
poor.  * * * 

The  excrement  recovered  in  these  two  trials  with  calves  will  not  differ  materi- 
ally in  quantity  or  quality  from  that  recovered  in  ordinary  practice,  for  the  food  fed 
did  not  differ  materially  from  that  usually  fed  throughout  the  country.  So  that  the 
average  value  recovered  per  1,000  pounds  of  live  weight  of  animal  per  day,  which 
is  nearly  7 cents,  will  represent  the  value  of  the  excrement  produced  from  this  class 
of  animals  throughout  the  State  as  well  as  on  the  university  farm. 

Experiments  with  pigs  (pp.  164-166). — Three  seven-day  experiments, 
each  with  three  thrifty  Poland-Cliina  pigs,  were^carried  out  as  with  the 
sheep.  Two  lots  were  fed  skim  milk,  corn  meal,  and  meat  scraps,  and 
one  skim  milk,  corn  meal,  wheat  bran,  and  linseed  meal. 

The  value  of  the  excrement  per  ton  is  nearly  the  same  in  each  of  these  three  experi- 
ments, while  the  value  recovered  per  day  is  nearly  twice  as  much  when  the  ration 
consisted  of  corn  meal  and  meat  scraps,  as  when  corn  meal,  wheat  bran,  and  linseed 
meal  were  fed.  The  highly  nitrogenous  ration  greatly  increased  the  liquid  voidings 
and  this,  more  than  any  other  one  thing,  caused  the  great  weight  of  total  voiding 
per  day  without  proportionately  increasing  the  percentage  of  nitrogen.  * * * 

These  pigs  were  fed  a highly  nitrogenous  ration  for  the  production  of  lean  meat 
and  without  doubt  the  excrement,  valued  at  17  cents  per  day  from  1,000  pounds  live 
weight  of  animal,  is  considerably  more  than  would  have  been  obtained  had  the  grain 
ration  consisted  mostly  of  corn. 

Experiments  with  cores  (pp.  166-169). 

Eighteen  cows  of  the  university  herd  were  kept  tied  in  the  stalls  for  twenty-four 
hours  and  bedded  liberally  with  cut  wheat  straw  and  the  drops  in  the  rear  of  the 
cows  sprinkled  with  plaster.  The  ration  fed  consisted  of  hay,  corn,  silage,  grain, 
and  roots.  * * * 

The  ration  fed  during  these  experiments  was  the  same  as  that  usually  fed ; no  change 
of  food  was  made  in  any  way  on  account  of  the  manure  experiments.  * * * The 

fertilizer  value  of  the  excrement  recovered  during  these  trials  will  fairly  represent 
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: the  average  value  recovered  from  the  university  herd  during  the  winter  months 
when  the  cows  are  fed  a hay  and  grain  ration  similar  to  that  given.  * * * 

The  value  per  day  of  excrement  from  1,000  pounds  live  weight  of  animals,  which 
is  a trifle  over  8 cents,  represents  the  value  of  the  excrement  produced  by  the  uni- 
j-i  versity  herd  at  the  prices  given.  This  agrees  closely  with  the  results  of  a former 
trial.  * * * 

As  the  amount  of  bedding  used  in  these  experiments  did  not  differ  materially  from 
the  amount  used  in  ordinary  practice  where  the  cows  are  kept  tied  in  the  stalls  most 
j of  the  time,  the  average  of  these  analyses  may  be  said  to  fairly  represent  the  manure 
; made  by  milch  cows  when  fed  a liberal  grain  ration. 

Experiments  with  horses  (pp.  169, 170). 

Five  horses,  4 work  horses,  and  1 two-year-old  colt,  were  put  on  an  experiment 
' for  manure  production  for  twenty-four  hours.  These  horses  were  kept  in  stalls,  the 
floors  of  which  were  water  tight.  Both  the  stalls  and  the  drop  at  the  rear  of  the 
i stalls  were  bedded  with  finely  cut  wheat  straw  and  sprinkled  with  pLaster. 

The  work  horses  were  fed  hay  and  a grain  ration  of  12  quarts  per  day,  consisting 
of  oats,  com  meal,  and  wheat  bran;  the  colt  had  hay  only.  * * * 

In  this  experiment  the  quantity  of  straw  used  as  bedding  was  sufficient  to  keep 
the  horses  clean,  and  probably  would  be  similar  in  quantity  to  the  amount  of  straw 
used  in  ordinary  practice.  The  amount  of  plaster  used,  however,  was  greater  than 
would  ordinarily  be  used.  This  would  tend  to  make  the  manure  of  less  value  per 
ton  than  average  horse  manure  where  plaster  was  not  used. 

Discussion  and  summary  of  results  (pp.  170-175). — The  following  table 
gives  a summary  of  the  principal  results  obtained  in  the  above  experi- 
ments: 

Amount,  composition,  and  value  of  manure  produced  by  different  kinds  of  farm  animals . 


Analyses  and  value  per  ton  of  manure. 


Amount  and  value  of  ma- 
nure per  1,000  pounds 
live  weight  per  day. 


Water. 

Nitro- 

gen. 

Phos- 

phoric 

acid. 

Potash. 

Value 
per  ton.* 

Pounds 
per  day. 

Value 
per  day.* 

Value 

per 

year.* 

Sheep  

Per  cent. 
59.  52 

Per  cent. 
0.768 

Per  cent. 
0. 391 

Per  cent. 
0. 591 

$3.30 

34.1 

$0. 072 

$26. 09 

Calves  

77.  73 

0.497 

0. 172 

0. 532 

2. 18 

67.8 

0.067 

24.  45 

Pigs 

Cows 

74. 13 

0.  840 

0.  390 

0.  320 

3.29 

83.6 

0. 167 

60.  88 

75.  25 

0. 426 

0.  290 

0.  440 

2.  t)2 

74.1 

0. 080 

29.  27 

Horses 

48.  69 

0.490 

0.  260 

0.  480 

2.21 

48.8 

0.  076 

27.74 

* Valuing  nitrogen  at  15  cents,  phosphoric  acid  at  6 cents,  and  potash  at  4|  cents  per  pound. 


It  will  be  noticed  that  the  average  amount  of  nitrogen  recovered  in  all  the  ma- 
nures is  considerably  more  than  that  of  potash  and  about  twice  the  amount  of  phos- 
phoric acid.  It  is  true  that  in  some  cases  the  food  fed  was  highly  nitrogenous,  but 
in  the  majority  of  cases  the  ration  was  the  same  as  that  usually  fed  on  the  univer- 
sity farm.  * * * 

The  largest  amounts  recovered  per  day  were  in  experiments  where  the  food  con- 
sumed gave  a comparatively  narrow  nutritive  ratio,  or  else  the  food  was  largely 
liquid,  as  was  the  case  with  the  calves.  In  either  case  it  was  the  amount  of  urine 
secreted  that  greatly  increased  the  total  weight  of  excrement. 
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The  average  percentages  of  the  fertilizing  elements  of  the  food  recov- 
ered in  the  manure  are  shown  in  the  following  table: 


Fertilizing  elements  of  the  food  recovered  in  the  manure. 


Number 
of  experi- 
ments. 

Nitrogen. 

Phos- 

phoric 

acid. 

Potash. 

Sheep 

6 

Per  cent. 
62 

Per  cent. 
73 

Per  cent. 
64 

Calves 

2 

56 

39 

96 

Piga 

3 

80 

73 

89 

Average . 

70 

62 

83 

Average  of  the  three  constituents,  71  per  cent. 


Without  doubt  the'  general  average  of  the  plant  food  recovered  is  considerably 
lower  than  would  be  the  case  in  ordinary  practice  where  a larger  proportion  of 
mature  animals  are  lrept.  It  is  frequently  stated  in  general  terms  that  80  per  cent  * 
of  the  fertilizer  value  of  animal  food  is  recovered  in  the  excrement,  and  when  we 
consider  that  of  the  eleven  experiments  five  were  made  with  young  animals,  it  is 
fair  to  presume,  from  the  results  of  these  experiments,  that  considerably  more  than 
70  per  cent  would  be  recovered  in  ordinary  practice,  particularly  if  a considerable 
portion  of  the  stock  fed  were  fattening  animals. 

In  order  to  facilitate  the  application  of  the  results  of  these  experi- 
ments in  general  practice,  the  fertilizing  constituents  and  value  of  a 
number  of  common  feeding  stuffs  are  given  and  discussed. 

Fertilizer  inspection  and  analyses  in  New  Jersey,  E.  B.  Voor- 
hees,  L.  A.  Voorhees,  J.  P.  Street,  and  I.  A.  Lee  (New  Jersey  j 
Stas.  Report  for  1892,  pp.  9-84). — This  report  includes  discussions,  , 
accompanied  by  analytical  and  statistical  data,  of  the  following  topics: 
The  quantity  and  value  of  the  fertilizers  used  in  the  State  during  the  | 
year  1892;  comparison  of  the  year’s  trade  with  that  of  preceding  years 
(1882-1891);.  the  market  prices  of  fertilizers;  incomplete  fertilizers — 
their  economic  purchase  and  rational  use;  home  mixtures — formulas, 
composition,  and  cost;  and  complete  fertilizers,  bones,  and  miscellane- 
ous products — their  guaranteed  chemical  composition  and  relative 
commercial  value.  The  principal  part  of  this  matter  has  already  appeared 
in  Bulletins  Nos.  88  and  89  of  the  station  (E.  S.  B.,  vol.  iv,  pp.  245  and 
465). 

The  total  sales  of  fertilizers  reported  this  year  [47,654  tons,  valued  at  $1,509,921] 
are  greater  than  for  any  preceding  year  since  1882.  The  complete  fertilizers,  33,821 
tons,  indicate  an  expenditure  this  year  of  about  $1,150,000,  or  76  per  cent  of  the 
total.  This  percentage  is  almost  identical  with  that  shown  in  previous  years.  In 
raw  materials  an  increase  is  noticed  in  all  cases  except  boneblack  superphosphate 
and  muriate  of  potash.  The  amount  of  ground  bone  reported  as  sold  during  the 
last  year  is  considerably  less  than  that  reported  in  1891.  * * * 

Tn  raw  materials  there  was  a slight  decrease  in  price  in  all  cases  except  kainit 
and  muriate  of  potash.  Ground  bone  is  a trifle  lower,  while  the  price  of  ammoniated 
superphosphates  without  potash  is  slightly  higher.  These  fluctuations  in  price, 
however,  have  had  little  effect  on  the  price  of  complete  fertilizers;  the  average  price 
this  year,  $34.19  per  ton,  is  almost  identical  with  that  of  last  year,  and  is  lower  than 
in  any  year  since  the  station’s  establishment. 
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Miscellaneous  analyses  (New  Jersey  Stas.  Report  for  1892,  p.  156). 
— Tabulated  analyses  with  reference  to  fertilizing  ingredients  of 
tomato  vines,  Niagara  grapes,  grapevine  primings,  mixed  sedge  and 
rush,  potato  parings,  and  the  roots  and  stubble  of  crimson  clover  (see 
below). 

Fertilizer  inspection  and  analyses  in  West  Virginia,  J.  A. 

Myers  ( West  Virginia  Sta.  Special  Bui.,  Aug.  10, 1893,  p.  1). — Analyses 
of  120  samples  of  commercial  fertilizers  collected  during  181)3  are 
tabulated. 


FIELD  CROPS. 

J.  F.  Duggah,  Editor. 

Crop  tests,  E.  B.  Vorhees  (New  Jersey  Stas.  Report  for  1892,  pp. 
130-148). 

Synopsis. — The  following  subjects  are  treated:  Experience  of  New  Jersey  farmers 
withcrimsoD  clover;  composition  of  crimson  clover;  methods  of  growing  tobacco; 
and  notes  on  sugar  beets  grown  in  the  State. 

Crimson  clover  (pp.  130-144). — The  experience  of  21  farmers  with  this 
plant  was  uniformly  favorable.  The  plant  proved  hardy  and  vigorous 
under  relatively  unfavorable  weather  conditions.  Several  growers 
emphasized  the  importance  of  home-grown  seed.  The  following  table 
gives  the  composition  of  green  clover  cut  May  28  when  in  full  bloom, 
and  of  two  samples  of  hay : 

Composition  of  crimson  clover. 


Water. 

Crude 

fat. 

Crude 

fiber. 

Crude 

protein. 

Crude 

ash. 

Carbo- 

hy- 

drates. 

Albu- 

mi- 

noid 

nitro- 

gen. 

Total 

nitro- 

gen. 

Phos- 

phoric 

acid. 

Potash. 

Lime. 

Green  crimson 

clover 

Per 

cent. 

78.42 

Per 
cent. 
0. 57 

Per 
cent. 
5.  89 

Per 
cent. 
3. 48 

Per 
cent. 
1.  99 

Per 

cent. 
9.  05 

Per 
cent. 
0.  44 

Per 
cent. 
0. 56 

Per 
cent. 
0. 11 

Per 
cent. 
0. 45 

Per 

cent. 

0.  13 

Crimson  clover 
hay 

«$.  22 

1.  49 

34.  90 

15.  06 

9.32 

32.  01 

2. 18 

2. 41 

0. 71 

2. 78 

1.77 

no 

8.  82 

1.90 

29.15 

16.  04 

7.  41 

36.  68 

1.82 

2.  57 

0.60 

1.68 

1.83 

The  above  analysis  of  green  crimson  clover  is  compared  with  average 
analyses  of  red  clover  and  of  green  rye,  calculated  to  the  same  water 
content.  Green  crimson  clover  contains  17  per  cent  more  protein  than 
red  clover  and  59  per  cent  more  protein  than  green  rye.  It  contains 
nearly  double  the  amount  of  carbohydrates  found  in  rye  and  only  about 
half  as  much  crude  fiber.  Comparing  the  average  composition  of  three 
samples  of  crimson  clover  hay  with  the  average  composition  of  red 
clover,  as  established  by  the  station  in  18  6,  and  calculating  both  to  the 
same  water  content,  crimson  clover  hay  contains  more  crude  protein  and 


392 


EXPERIMENT  STATION  RECORD. 


less  carbohydrates  than  red  clover  hay.  The  amount  of  digestible 
matter  in  100  pounds  of  crimson  clover  hay  was  0.95  pound  of  fat,  14.52 
pounds  liber,  9.25  pounds  of  protein,  and  26.28  pounds  of  carbohy- 
drates; and  in  100  pounds  of  red  clover  1 pound  of  fat,  13.25  pounds 
of  fiber,  6.48  pounds  of  protein,  and  26.9  pounds  of  carbohydrates.  The 
nutritive  ratio  of  crimson  clover  was  1 :4.7,  and  of  red  clover  1 : 6.5.  On 
this  basis  a ton  of  crimson  clover  hay  contained  55.4  pounds  of  digestible 
protein  in  excess  of  that  found  in  a ton  of  red  clover  hay. 

To  ascertain  the  value  of  crimson  clover  as  a green  manure  the  roots 
and  stubble  together  and  the  tops  were  analyzed,  with  the  following 
result: 


Analyses  of  tops  and  roots  and  stubble  of  crimson  clover. 


Total  dry 
matter. 

Ash. 

Organic  | 
matter. 

Nitrogen. 

Phosphor- 
ic acid. 

Potash. 

Lime.^ 

Tops  

Per  cent. 
21.58 
25.  00 

Per  cent. 
1.99 
2. 85 

Pfer  cent. 
19.  59 
22. 15 

Per  cent. 
0.  56 
0. 38 

Per  cent. 
0. 11 
0. 08 

Per  cent. 
0. 45 
0.47 

Percent. 
0. 43 
0.  34 

Hoots  and  stubble 

Of  the  whole  plant,  including  roots  to  a depth  of  6 inches,  15  per 
cent  consisted  of  roots  and  stubble,  so  that  for  every  ton  of  green  clover 
cut  there  was  left  353  pounds  of  roots  and  stubble. 

A crop  of  5 tons  of  green  clover  per  acre  plowed  under  would  fur- 
nish 2,350  pounds  of  organic  vegetable  matter,  or  as  much  as  that 
supplied  by  7.5  tons  of  average  stable  manure.  This  vegetable  matter 
would  supply  nearly  as  much  nitrogen  and  potash  as  would  be  furnished 
by  the  amount  of  manure  mentioned,  but  considerably  less  phosphoric 
acid. 

Tobacco  (pp.  144-146). — An  account  is  given  by  a successful  tobacco 
grower  in  the  State  of  the  methods  of  growing  and  handling  the 
tobacco  crop.  This  grower  manures  heavily  with  barnyard  manure  and 
with  commercial  fertilizers,  and  estimates  the  expenses  of  manuring 
and  cultivation  at  $125  per  acre. 

Sugar  beets  (pp.  147, 148). — Notes  on  a crop  grown  in  Camden  County, 
with  analyses  of  the  same.  The  stand  was  poor  and  the  yield  light.  A 
sample  of  beets  analyzed  showed  13.23  per  cent  of  sugar  with  a purity 
coefficient  of  85.5  per  cent  for  the  juice. 

Experiments  with  fertilizers  on  white  potatoes,  E.  B.  Voor- 
hees  (New  Jersey  Stas.  Report  for  1892 , pp.  100-104). — These  experi- 
ments were  conducted  on  a plan  similar  to  that  followed  in  1891  (Special 
Bulletin  P;  E.  S.  R.,  vol.  m,p.  881),  the  object  being  “to  test  the  effect 
of  different  methods  of  manuring  and  of  the  effect  upon  the  yield  and 
quality  of  the  potato  of  the  different  forms  of  potash  salts.  It  differed 
from  the  plan  last  year  in  that  the  kainit  was  not  used,  since  in  the 
experiments  of  1890  and  1891  it  was  distinctly  shown  that  the  direct 
application  of  large  quantities  of  this  salt  was  not  beneficial.” 

Data  relating  to  yield  and  composition  of  the  product  from  the  dif- 
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ferently  manured  plats  are  tabulated,  but  on  account,  it  is  believed,  of 
the  dry  weather  at  time  of  setting,  “ there  is  such  a lack  of  uniformity 
■of  yields  even  on  plats  treated  alike  that  except  perhaps  in  the  case  of 
[one]  experiment  nothing  positive  is  shown  in  reference  to  the  effect  of 
different  forms  of  potash  salts.  The  only  point  shown  is  that,  on  the 
whole,  barnyard  manure  alone  or  in  connection  with  chemical  manures 
proved  more  useful  under  the  conditions  than  the  chemical  manures 
alone.” 


HORTICULTURE. 

Experiments  with  fertilizers  on  tomatoes,  E.  B.  Voorhees 
\{New  Jersey  Stas.  Report  for  1892,  pp.  85-100). — This  is  a continuation 
on  a farm  in  Gloucester  County,  New  Jersey,  of  experiments  begun  in 
1889  and  reported  in  Special  Bulletin  O of  the  station  (E.  S.  R.,  vol. 
hi,  p.  879).  These  experiments  were  planned  primarily  to  determine 
the  value  of  nitrate  of  soda  as  a fertilizer  for  tomatoes.  This  material 
was  used  on  twentieth- acre  plats  at  the  rate  of  160  and  320  pounds  per 
acre.  It  was  applied  alone  in  one  (May  6)  and  two  applications  (May  6 
and  June  7),  and  in  combination  with  muriate  of  potash  (160  pounds)  and 
dissolved  boneblack  (320  pounds).  Barnyard  manure  at  the  rate  of  20 
tons  per  acre  was  applied  on  one  plat,  and  two  remained  unfertilized. 
The  practice  of  the  most  successful  growers  was  followed  in  the 
management  of  the  crops.  Data  relating  to  yield  and  selling  price  of 
tomatoes  at  different  pickings,  the  relation  of  the  yield  and  value  of 
early  tomatoes  to  the  total  yield  and  total  value  of  the  crop,  and  the 
amount  and  value  per  acre  of  the  increased  yield  due  to  the  different 
fertilizers  and  to  different  methods  of  applying  nitrate  of  soda,  are 
tabulated  and  discussed.  The  results  in  general  confirm  those  of  pre- 
vious experiments. 

The  [average]  results  of  four  experiments  show  that  as  a fertilizer  for  tomatoes 

(1)  nitrate  of  soda  is  superior  to  both  barnyard  manure  and  mineral  fertilizers  alone ; 

(2)  nitrate  of  soda  alone  is  on  the  whole  but  slightly  less  effective  than  the  complete 

manure;  (3)  when  small  quantities  of  nitrate  are  used,  the  second  application  is 
advantageous ; and  (4)  large  quantities  (320  pounds  per  acre)  of  nitrate  are  more 
effective  than  small  quantities  (160  pounds  per  acre) ; * * * and  permit  of  the 

following  practical  suggestions  in  reference  to  fertilizing:  (1)  Where  land  has  been 
heavily  fertilized  or  manured  for  the  previous  crop,  apply  evenly  over  the  row  from 
200  to  300  pounds  of  nitrate  of  soda  per  acre,  one  half  at  time  of  setting  the  plants 
and  the  remainder  from  three  to  four  weeks  later;  (2)  where  the  land  is  light  and 
has  not  been  heavily  manured,  apply  broadcast  and  harrow  into  the  soil  before  setting 
the  plants  500  pounds  per  acre  of  a mixture  made  up  of  two  parts  of  boneblack 
superphosphate  and  one  part  of  muriate  of  potash,  and  from  150  to  250  pounds  of 
nitrate  of  soda  in  the  same  manner  as  suggested  above. 

Experiments  with  fertilizers  on  sweet  potatoes.  E.  B.  Voorhees 
{New  Jersey  Stas . Report  for  1892 , pp.  104-122). — Two  experiments 
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on  the  same  plan  as  those  reported  in  Special  Bulletin  P of  the  station 
(E.  S.  R.,  vol.  hi,  p.  883)  were  carried  out  on  14  twentieth -acre  plats 
in  1892,  on  two  farms  in  the  State,  the  soil  of  one  being  “ a sandy  loam  in 
good  state  of  fertility  and  well  adapted  to  sweet  potatoes,”  and  of  the 
other,  a poor  light  sand  with  a slight  admixture  of  gravel.  The  objects 
of  these  experiments  were  “ (1)  to  learn  whether  profitable  crops  could 
be  raised  with  chemical  manures  alone,  (2)  to  study  the  comparative 
effect  of  nitrogen  in  the  form  of  nitrate  of  soda  or  dried  blood,  and  (3) 
to  study  the  comparative  effects  of  different  quantities  of  New  York 
horse  manure  alone  and  in  combination  with  chemical  manures.” 

The  fertilizers  applied  per  acre  were  as  follows:  A mixture  of  320 
pounds  of  dissolved  boneblack  and  100  pounds  of  muriate  of  potash  was 
used  alone  and  in  combination  with  200  pounds  of  nitrate  of  soda  and 
with  280  pounds  of  dried  blood,  respectively;  a mixture  of  480  pounds 
of  dissolved  boneblack  and  240  pounds  of  muriate  of  potash  was 
used  in  combination  with  300  pounds  of  nitrate  of  soda,  and  with  '420 
pounds  of  dried  blood,  respectively;  and  mixtures  of  ICO  pounds  of 
dried  blood,  80  pounds  of  muriate  of  potash,  and  100  pounds  of  nitrate 
of  soda,  and  double  these  amounts,  were  used  with  5 and  10  tons  of  barn- 
yard manure,  respectively.  Barnyard  manure  was  also  used  alone  in 
amounts  of  10  and  20  tons. 

Tables  give  the  amount  and  value  of  the  large  and  small  potatoes  in 
each  case  and  the  food  and  fertilizing  constituents  of  the  product  from 
the  differently  fertilized  plats.  The  results  secured  in  the  experiment 
on  the  first  farm  permit  of  the  following  statements  regarding  the 
manuring  of  sweet  potatoes: 

(1)  Profitable  crops  can  be  raised  with  chemical  manures  alone  and  the  net  profits 
of  the  crop  are  greater  than  from  New  York  horse  manure  alone. 

(2)  Organic  forms  of  nitrogen,  as  dried  blood,  are  more  useful  than  nitrate  of  soda. 

(8)  Combinations  of  chemical  and  horse  manures  are  more  satisfactory  than  horse 

manure  alone. 

In  the  experiment  on  the  second  farm  utlie  plants  were  set  late  and 
owing  to  the  very  dry  weather  did  not  make  a rapid  growth.” 

No  merchantable  potatoes  were  secured  on  the  unfertilized  plats.  The  average 
yield  of  all  the  fertilized  plats  was  53.2  bushels  per  acre;  the  yield  from  the  plats 
treated  with  barnyard  manure  alone  was  55.8  bushels,  and  from  a combination  of 
yard  and  chemical  manures,  44.8  bushels.  Chemical  manures  were,  therefore,  but 
little  less  effective  than  the  yard  manure  alone,  even  under  the  adverse  conditions 
of  this  experiment,  and  were  much  more  effective  than  yard  and  chemical  manures 
in  combination. 

Raspberries  and  blackberries,  F.  W.  Card  ( New  York  Cornell 
Sta.  Bnl.  No,  57 , Sept,,  1893 , pp.  179-204). — A popular  bulletin  on  rasp- 
berries and  blackberries.  In  treating  of  black  raspberries  the  following 
topics  are  discussed:  Varieties;  soil  and  fertilizers  suited  to  this  crop; 
preparation  and  planting ; pruning;  harvesting;  drying  out  of  doors, 
under  glass,  and  with  evaporators;  yield;  and  profit. 
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Under  red  raspberries  and  blackberries  the  following  points  are 
noted:  Yield,  evaporating  and  drying  the  fruit,  thinning  the  fruit, 

pinching  back  the  canes,  hardiness  of  immature  canes,  forcing,  and  dis- 
eases. Removing  young  red  raspberry  canes  from  old  plantations, 
autumn  fruiting,  and  effect  of  spraying  on  pollination  are  also  discussed. 
The  following  is  the  author’s  recapitulation: 

(1)  Black  raspberries  can  be  made  a profitable  farm  crop  when  grown  for  evapo- 
rating purposes,  and  gathered  by  the  aid  of  the  berry  harvester,  regardless  of  prox- 
imity to  markets.  An  average  yield  with  good  culture  is  about  75  to  80  bushels  per 
acre. 

(2)  An  average  yield  of  red  raspberries  is  about  70  bushels  per  acre.  An  average 
yield  of  blackberries  is  about  100  bushels  per  acre. 

(3)  A majority  of  growers  find  low  summer  pinching  of  blackberries  best  for  most 
varieties. 

(4)  Growers  are  about  equally  divided  in  opinion  as  to  whether  red  raspberries 
should  be  pinched  back  at  all  in  summer.  If  pinched,  it  should  be  done  low  and 
early.  The  canes  should  be  made  to  branch  low. 

(5)  Evaporating  red  raspberries  has  not  yet  proved  profi table. 

(6)  There  seems  to  be  no  immediate  prospect  that  blackberries  can  be  profitably 
grown  for  evaporating  purposes. 

(7)  Berry  canes  which  made  their  entire  growth  after  July  6 stood  the  winter  as 
well  or  better  than  those  which  grew  during  the  whole  season. 

(8)  Removing  all  young  canes  from  a plantation  bearing  its  last  crop  of  fruit 
materially  increases  the  yield. 

(9)  Raspberries  and  blackberries  can  be  successfully  grown  under  glass,  but 
require  artificial  pollination  and  a comparatively  high  temperature. 

(10)  Under  ordinary  conditions,  thinning  the  fruit  of  raspberries  and  blackberries, 
other  than  that  done  by  the  spring  pruning,  does  not  pay. 

(11)  Cutting  off  the  bearing  canes  early  in  spring  does  not  induce  autumn  fruiting 
of  raspberries. 

(12)  Frequent  spraying  with  water  throughout  the  blossoming  period  did  not 
interfere  with  pollination  and  subsequent  fruit  production. 

(13)  The  only  remedy  for  red  rust  is  to  dig  up  and  burn  at  once  every  plant  found 
to  be  affected.  Cut  away  and  burn  all  canes  affected  with  anthracnose  pits  and 
spray  the  plantation  with  Bordeaux  mixture.  Root  galls  weaken  the  plants,  causing 
them  to  appear  as  if  suffering  from  poor  soil.  Removing  the  plants  and  burning  the 
roots  is  the  only  remedy. 

(14)  The  dewberry  of  the  Pacific  slope  is  Rubnsvitifolius.  This  species  often  bears 
imperfect  or  pistillate  flowers.  The  Skagit  Chief  bore  pistillate  flowers  with  us  and 
was  therefore  infertile  with  itself. 

Strawberries,  W.  B.  Alwood  ( Virginia  Sta.  Bui.  No.  27,  Apr.,  1893 , 
pp.  63-70).— Directions  for  planting,  mulching,  and  cultivating  straw- 
berries are  given  and  notes  and  tabulated  data  on  16  varieties.  Spring 
planting  is  preferred  to  autumn  planting.  Summer  planting  his  not 
succeeded  at  the  station.  Mulching,  which  is  highly  recommended,  is 
not  believed  to  make  the  crop  late  if  intelligently  managed.  The  mulch 
from  over  the  row  is  removed  April  8 to  15  and  blooms  appear  about 
May  1,  but  the  mulch  is  again  turned  over  the  rows  at  night  if  a dam- 
aging frost  is  threatened. 

The  test  plantation  includes  120  varieties.  Of  those  reported  upon 
in  Bulletin  No.  7 of  the  station  (E.  S.  R.,  vol.  it,  p.  255)  only  those  of 
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special  importance  are  referred  to  in  the  present  bulletin,  which  is 
especially  concerned  with  new  varieties.  Tabulated  data  and  notes  on 
16  varieties  give  for  each  the  date  when  first  bloom  appeared,  date  of 
first  ripe  fruit,  date  of  picking,  relative  productiveness  (on  a scale  of 
10),  and  quality  (on  a scale  of  10). 

u Michel  Early  is  decidedly  the  choice  for  strictly  early  crop.  Haver- 
land  and  Beder  Wood  follow  it  closely,  and  a number  of  others  come  in 
almost  with  these. 

For  a home  garden  we  could  not  name  a better  selection  than  Haver- 
land,  Beder  Wood,  and  Parker  Earle,  all  quite  hardy  and  furnishing 
fruit  the  whole  season.  These,  with  Great  Pacific,  Shuster  Gem,  and 
Warfield,  ought  to  furnish  a list  from  which  commercial  growers 
should  realize  the  best  results.  Of  the  very  late  sorts,  Gandy  and 
Summit  are  the  best,  but  are  valuable  only  for  amateurs  in  the  home 
garden.” 

Experiments  with  fertilizers  on  strawberries,  E.  B.  Voorhees 
(New  Jersey  Stas.  Report  for  1892 , pp.  127-129). — To  plants  of  Sharp- 
less strawberries,  which  had  been  set  in  the  spring  of  1891,  on  sandy 
loam  soil  with  clayey  subsoil  and  liberally  fertilized  with  a complete 
manure,  a top  dressing  of  200  pounds  of  nitrate  of  soda  per  acre  was 
applied  in  the  spring  of  1892,  and  the  effect  on  the  growth  of  the  plants 
and  the  yield  and  value  of  the  fruit  observed. 

The  effect  of  the  spring  application  of  nitrate  was  apparent  almost  immediately; 
the  plants  assumed  a richer  color  and  showed  a stronger  and  more  vigorous  growth  I 
than  those  upon  which  no  application  was  made.  The  plants  blossomed  well  and 
the  berries  set  full  in  all  cases.  At  the  time  of  picking,  the  fruit  on  the  nitrated 
plats  was  larger  though  no  earlier  than  upon  the  plats  upon  which  no  spring  applica- 
tion had  been  made.  * * * 

The  gain  in  yield,  due  to  the  spring  application  of  nitrate,  was  340  quarts  per  acre 
or  18  per  cent.  This  increase,  while  showing  the  usefulness  of  this  method  of  using 
nitrate  of  soda,  was  much  less  profitable  than  in  the  experiment  of  1891  [Report  of 
the  station  for  1891;  E.  S.  R.,  vol.  iv,  p.  42],  where  the  nitrate  was  applied  to  plants 
which  had  not  been  previously  fertilized  with  nitrogen,  though  well  supplied  with 
the  mineral  elements. 

The  orange  and  other  citrus  fruits,  W.  O.  Stubbs  (Louisiana  Stas . 
Special  Bulletin , pp.  1-50 , figs.  9). — A compilation  embracing  notes  on 
the  culture  of  citrus  fruits  in  Louisiana,  protection  of  the  orange  against 
frost,  botany  of  the  orange,  methods  of  propagation,  best  stocks  for 
the  orange,  planting  and  growing  orange  trees,  composition  of  oranges 
and  lemons,  fertilizers  for  the  orange,  and  list  of  varieties  of  the  orange, 
lemon,  shaddock,  pomelo  or  grape  fruit,  citron,  cum quat  ( Citrus  japonica) , 
and  Citrus  medica  trifoliata.  Views  and  cultural  methods  of  orange- 
growers  in  Louisiana  and  Florida  are  given  at  length. 

As  a stock  the  sweet,  sour,  and  bitter-sweet  types  may  be  used,  also 
the  rough  lemon  or  wild  lemon  of  Florida,  the  grape  fruit,  Citrus  tri- 
foliata , and  others.  Citrus  trifoliata  is  especially  recommended  as  a 
hardy  dwarf  and  as  a suitable  stock  for  the  Satsuma,  thehardiest  variety 
of  orange. 
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From  the  answers  received  to  a circular  sent  to  orange  growers  in 
\ Florida  and  Louisiana  it  appears  that  soils  of  several  types  are  suited 
to  the  orange,  and  that  thorough  preparation  and  drainage  of  the  land 
are  necessary.  The  majority  advocated  shallow  planting,  sour  stock 
budded  in  spring,  and  cultivation  when  the  orchard  is  not  sown  to  some 
] green  crop.  Growers  budded  at  all  distances  from  2 to  12  inches  above 
1 the  ground.  It  appeared  that  very  few  growers  had  practical  experi- 
! ence  as  to  the  advantages  of  wind-breaks. 

The  station  has  begun  experiments  in  the  care  of  orange  orchards, 
planting  hoed  crops,  cowpeas,  alfalfa,  and  crimson  clover  between  the 
I rows  of  trees,  and  using  these  crops  as  hay,  plowing  them  under,  or 
j permitting  them  to  rot  on  the  surface.  Up  to  date  the  trees  show  no 
difference  from  the  several  methods  of  cultivation,  but  the  most  profit- 
t able  treatment  has  been  that  with  alfalfa,  since  this  plant  has  furnished 
i a large  amount  of  hay. 

Field  experiments  with  fertilizers  on  peach  trees,  E.  B.  Voor- 
hees  (New  Jersey  Stas.  Report  for  1892,  pp.  122-127). — This  is  a report 
of  progress  in  experiments  on  two  farms  in  Somerset  County,  New 
Jersey,  which  have  been  carried  on  for  a number  of  years  (see  Annual 
! Eeport  of  the  station  for  1891 ; E.  S,  B.,  vol.  iv,  p.  39). 

The  yield  and  value  of  crop  on  plats  manured  with  nitrate  of  soda, 

| superphosphate,  and  muriate  of  potash,  singly,  two  by  two,  and  all 
three  combined;  and  with  plaster,  lime,  and  barnyard  manure,  are  tabu- 
lated for  each  year  from  1887  to  1892  for  one  experiment. 

There  is  a decided  gain  in  all  cases  except  from  the  use  of  nitrate  of  soda  alone, 
which  shows  a loss  of  $44  to  date.  Potash  has  proved  the  most  valuable  of  the  single 
elements,  the  net  gains  being  greater  than  those  from  the  use  of  barnyard  manure. 
Superphosphate  was  also  profitable,  the  use  of  which  together  with  potash  shows 
the  highest  net  gain  from  an  incomplete  fertilizer.  Nitrate  of  soda  added  to  these 
elements  gives  the  largest  net  gain,  an,  increase  of  $75.60,  due  to  the  nitrogen.  Barn- 
yard manure  and  lime  proved  the  least  profitable  of  the  materials  used,  except 
the  nitrate  [alone].  The  cost  of  the  manure  renders  it  a much  less  profitable 
manure  than  other  kinds  of  plant  food,  though  no  ill  effects  have  been  observed  from 
the  large  quantities  annually  applied.  The  average  net  gain  from  the  use  of  com- 
plete chemical  manures  for  the  six  crop  years  is  $60.61,  and  $36.14  from  the  use  of 
barnyard  manure,  a difference  of  $24.37  in  favor  of  the  fertilizer. 

For  the  second  experiment  the  yield  and  value  of  the  fruit  from  dif- 
ferently fertilized  trees  are  tabulated  for  1890,  1891,  and  1892.  Corn 
was  grown  in  the  orchard  in  1890  and  1891;  in  1892  it  was  seeded  to 
crimson  clover.  “The  effect  of  fertilizers,  while  very  apparent  on  the 
crops  of  corn,  is  not  particularly  noticeable  on  the  trees,  the  main  dif- 
ference being  a deeper  color  and  stronger  growth  of  foliage  on  the  fer- 
tilized plats.” 
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SEEDS— WEEDS. 

I 

Walter  H.  Evans,  Editor. 

Notes  on  weeds,  B.  D.  Halsted  (New  Jersey  Stas.  Report  for  1892 , 
pp.  350-381 , figs.  9). 

Synopsis. — Notes  on  the  winter  condition  of  some  weeds,  the  root  systems  of  com- 
mon weeds,  a second  list  of  100  weeds,  and  lists  and  descriptions  of  100  weed  j 
seeds,  and  of  weed  seeds  in  clover  seed. 

The  winter  condition  of  some  weeds  (pp.  350-355). — Brief  notes  and 
illustrations  are  given  of  the  winter  and  early  spring  conditions  of  the 
following  of  our  more  common  weeds:  Pasture  thistle  (Cnicus  odoratus), 
narrow-leaved  stickseed  ( Eehinospermum  lappula ),  mayweed  (Anthemis 
cotula ),  evening  primrose  ( GEnothera  biennis ),  bulbous  buttercup  ( Ranun- 
cuius  bulbosus ),  round-leaved  mallow  ( Mcilva  rotundi folia),  dandelion 
(Taraxacum  officinale ),  wild  parsnip  ( Pastinaca  sativa ),  teasel  (Dipsacus 
sylvestris ),  flea  bane  ( Erigeron  spp.),  oxeye  daisy  (Chrysanthemum  leu- 
canthemum ),  narrow  leaved  plantain  ( Plantago  lanceolata ),  mullein  ( Ver - 
bascum  tliapsus ),  yellow  rocket  ( Barbarea  vulgaris ),  cinquefoil  (Poten- 
tilla  canadensis ),  bugloss  (Ecliium  vulgar  e),  curled  dock  (Rumex  crisp  us), 
sorrel  (R.  acetosella ),  henbit  or  dead  nettle  ( Lamiurn  amplexicaule ),  pep- 
per grass  ( Lepidium  virginicum  and  L.  campestre ),  moth  mullein  ( Ver- 
bascum  blattaria),  catnip  (Ncpeta  cataria ),  wild  carrot  (Daucus  carota ),  j 
pigeon  weed  or  wheat  thief  (Lithospermum  arvense),  and  shepherd’s 
purse  ( Gapsella  bursa-pastoris). 

The  root  systems  of  our  weeds  (pp.  355-364). — Descriptions  and  illus- 
trations of  the  root  systems  of  the  following  common  weeds:  Wild 
parsnip  (Pastinaca  sativa ),  salsify  (Tragopogon  porrifolius ),  dandelion 
( Taraxacum  officinale ),  burdock  (Arctium  lappa),  evening  primrose 
(GEnothera  biennis),  wild  carrot  (Daucus  carota),  teasel  (Dipsacus  sylves- 
tris), bugloss  (Ecliium  vulgare),  chicory  ( Gichorium  intybus),  mullein 
(Verbascum  tliapsus ),  shepherd’s  purse  (Gapsella  bursa-pastoris),  curled 
dock  (Rumex  crispus),  moth  mullein  ( Verbascum  blattaria),  hound’s 
tongue  (Cynoglossum  officinale ),  round-leaved  mallow  (Malva  rotundi- 
folia),  man-of  the-earth  (Ipomeea  pandurata),  sorrel  ( Rumex  acetosella), 
bouncing  bet  (Saponaria  officinalis),  and  dogbane  (Apocynum  andro- 
scemifolium). 

A second  century  of  American  weeds  (pp.  364-370). — A list  of  400 
weeds  prepared  for  distribution  by  the  author.  The  list  is  supple-  j 
mental  to  the  previous  one  mentioned  in  the  Annual  Keport  of  the  | 
station  for  4804  (E.  S.  B.,  vol.  V,  p.  45). 

A century  of  weed  seeds  (pp.  370-377). — A description  and  illustra- 
tions of  a collection  of  100  weed  seeds  prepared  for  distribution  by  the 
author.  They  are  arranged  according  to  the  systematic  orders  and 
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may  be  classified  as  38  native  and  G2  foreign  species,  or  as  48  annuals, 
35  perennials,  15  biennials,  and  2 either  annual  or  biennial. 

Weed  seeds  with  clover  seed  (pp.  377-381). — A list  is  given  of  12 
species  of  weed  seeds  that  are  most  commonly  met  with  in  clover  seed, 
together  with  their  descriptions  and  illustrations.  The  seeds  men- 
tioned are  those  of  buttercup  [Ranunculus  bulbosus),  pepper  grass  [Lepi- 
dium  campestre ),  bouncing  bet  [Saponaria  officinalis ),  bladder  ketmia 
[Hibiscus  trionum ),  rattle  box  [Crotalaria  sagittalis ),  evening  primrose 
[CEnotliera  biennis ),  heal  all  [Brunella  vulgaris ),  motherwort  [Leonurus 
cardiaca ),  catnip  [Nepeta  cataria ),  narrow-leaved  plantain  [Plantago 
lanceolata ),  common  plantain  (P.,  major),  and  smartweed  ( Polygonum 
pennsylvanicum ). 
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Report  of  the  botanical  division  of  New  Jersey  Station,  B.  D. 

Halsted  [Hew  Jersey  Stas.  Report  for  1892 , pp.  275-386 , figs.  35). 

Synopsis. — General  review  of  the  year’s  work,  notes  on  Peronosporea?,  garden  pink 
rust,  fungus  diseases  of  roses,  bacterial  disease  of  beans,  damping-off  of  egg- 
plants, a serious  filbert  disease,  diseases  of  Sedum  and  Tropceohnn,  developments 
of  the  pycnidia  of  PhyUosticta,  blights  of  variegated  plants,  a mignonette 
fungus,  secondary  spores  in  anthracnoses,  fungus  diseases  of  the  quince,  a study 
of  fruit  decays,  treatment  of  fungus  diseases,  fungi  injuiious  to  weed  seedlings, 
common  fungi  of  weeds,  winter  condition  of  weeds,  root  system  of  weeds,  a sec- 
ond century  of  weeds,  a century  of  American  weed  seeds,  weed  seeds  with 
clover  seeds,  and  notes  on  nematodes. 

General  review  of  the  year's  work  (p.  275). — A brief  summary  of  the 
field  and  laboratory  work  on  fungus  diseases,  weeds  and  weed  seeds, 
and  the  injuries  caused  by  nematodes,  especially  the  injury  to  roses. 

Notes  upon  the  Peronosporece  for  1892  (pp.  276-278;. — The  author  gives 
brief  notes  on  the  occurrence  and  abundance  of  the  following  species: 
Pliytophthora  infestans , Sclerospora  graminicola , Plasmopara  viticola , P. 
pygmcea , P.  halstedii , P.  geranii , Brema  lactucce,  Peronospora  artliuri , P. 
parasitica , P.  potentillce , P.  cubensis , P.  effusa , P.  alta , Gystopus  ipomoece- 
panduratce , C.  Candidas,  G.  tragopogonis , G.  spinulosus,  G.portulacce , and 
G.  amaranthi. 

The  garden  pink  rust  (pp.  278-280). — The  fungus  [Puccinia  arenarice) 
causing  the  rust  of  common  junks  is  figured  and  described.  It  has 
quite  a range  of  host  plants  and  is  very  different  from  the  one  causing' 
carnation  rust.  The  common  pink  rust  is  to  be  found  on  nearly  every 
member  of  the  junk  family.  All  diseased  jdants  should  be  removed 
and  burned  wherever  found. 

Fungus  diseases  of  roses  (pp.  280-283). — An  account  is  given  of  the 
more  common  and  destructive  fungus  diseases  of  the  rose.  Black 
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•spot,  due  to  Actinonema  rosce,  is  one  of  tliemost  widespread  diseases,  at- 
tacking some  varieties  more  severely  than  others.  When  attacked,  the  | 
loliage  quickly  develops  the  characteristic  black  spots,  the  leaves  else-  1 
where  become  pale  and  fall  to  the  ground  nearly  defoliating  the  plants.  I 
The  dead  leaves  should  be  gathered  and  burned  and  the  disease  may  I 
be  held  in  check  by  the  use  of  ammoniacal  carbonate  of  copper  as  a ' 
spray.  The  powdery  mildew  (Sphcerotheca  pannosa)  is  very  trouble-  if 
some  both  in  rose  bouses  and  outdoors,  giving  the  leaves  a powdery  | 
appearance.  The  fungus  may  be  completely  destroyed  by  fumes  of  \ 
sulphur  or  by  the  use  of  potassium  sulphide  as  a spray.  A suggested 
method  for  use  in  the  rose  house  is  to  close  the  house  about  8 a.  m.,  run  I 
the  temperature  up  to  about  75°,  and  then  with  a bellows  fill  the  house  I 
with  sulphur.  Let  the  temperature  rise  to  85°  or  90°  and  then  let 
in  the  air  gradually.  Another  mildew,  Peronospora  sparsa , is  reported,  j 
AYVLst(Phrag7)iidium  subcorticium)  is  reported  as  not  unlikely  to  become 
troublesome.  The  canes  become  blistered,  knotted,  and  distorted',  the 
whole  covered  with  masses  of  orange-colored  spores.  Gutting  away  i 
and  burning  affected  plants  seems  about  the  only  effectual  remedy.  An 
anthracnose,  due  to  Qlceosporium  rosece , is  mentioned  as  rather  destruc- 
tive. When  badly  affected  the  leaves  are  small  and  pale  and  the  canes  I 
die  at  the  tips.  The  disease  spreads  rapidly,  but  four  days  being  i 
required  from  the  time  the  spores  were  introduced  into  a culture  until 
mature  spores  were  formed.  No  remedy  is  given. 

A bacterial  disease  of  beans  (pp.  283-285). — A widespread  disease! 
of  bacterial  origin  is  reported  upon.  It  seems  to  be  common  to  all |;| 
kinds  of  beans,  and  the  author’s  experiments  would  indicate  that  the 
disease  is  propagated  with  the  seed.  When  of  a marketable  size  tke;  i 
pods  show  brown,  irregular,  somewhat  sunken  pits,  which  may  be  dis-| 
tinguished  from  those  of  the  pod  spot,  as  the  latter  causes  deep  pits] 
which  are  pinkish  and  spore-bearing.  Care  must  be  exercised  in 
securing  seed  that  is  not  infected.  <, 

Damping-off  or  falling  of  eggplants  (pp.  286,  287). — Brief  notes  on  j 
the  fungus  (Pythium  debaryanum ) causing  this  disease.  Tests  of  fun 
gicides  are  in  progress,  and  corrosive  sublimate  seems  promising  as  a 
means  for  its  repression. 

A filbert  disease  (pp.  287-289). — A description  and  detailed  report  of  ; 
this  disease  are  given.  It  has  been  previously  described  in  the  Annual 
Report  of  the  Massachusetts  State  Station  for  1892  (E.  S.  R.,  vol.  v,  p.  j 
193). 

A disease  of  ornamental  sedums  (pp.  289, 290). — The  author  gives  brief  ! 
notes  on  an  anthracnose  of  sedum  due  probably  to  an  undescribed  species  j 
of  Colletotrichum. 

Pleospora  of  Tropceolum  majus  (pp.  290-293). — An  account  is  given  of 
the  cultivation  of  a Pleospora , probably  new,  of  the  Alter naria  type,  in 
cultures  from  the  leaves  of  Tropceolum.  Should  it  prove  new,  the  author 
suggests  the  name  Pleospora  tropceoli  for  it. 
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Pevelopmentofthepycnidiaofa  Phyllosticta  (pp.  293, 294). — An  account 
of  the  formation  of  pycnidia  of  Phyllosticta  funhia  on  artificial  cultures, 
and  description  of  the  same. 

Blights  of  variegated  plants  (pp.  294-301). — Descriptions  and  illustra- 
tions of  blights  of  the  following  variegated  plants:  Plantain  lily,  Funkia 
undulata  variegata , Aspidistra  lurida  variegata , Pelargonium  spp.,  Alter- 
nanthera  sp.,  and  Anthurium  spp.  The  use  of  copper  compounds,  espec- 
ially ammouiacal  carbonate  of  copper,  is  recommended  as  preventive 
treatment. 

A mignonette  fungus  (pp.  301-303). — A brief  account  of  variegation 
caused  by  the  presence  in  theleayes  of  Cercospora  resedce , often  resulting 
in  the  complete  destruction  of  plants.  The  same  treatment  as  for 
blights  of  variegated  plants  is  recommended. 

Secondary  spores  in  anthracnoses  (pp.  303-306). — Investigations  were 
conducted  to  ascertain  the  exact  nature  of  the  special  cells,  or  second- 
ary spores,  found  growing  on  the  hvphse  of  some  anthracnoses.  The 
exact  nature  of  the  bodies  is  not  positively  known,  but  their  thick  walls 
suggest  it  is  a protective  phase.  They  are  common  to  Colletotrichum 
and  Gloeosporium , and  no  distinguishing  characters  were  observed 
between  the  two  genera. 

Some  f u ngus  diseases  of  the  quince  fruit  (pp.  307-321). — A reprint  of 
Bulletin  No.  91  of  the  station  (E.  S.  B.,  vol.  IV,  p.  656). 

A study  of  fruit  decays  (pp.  322-333). — A summary  is  given  of  the 
more  common  decays  of  fruits.  A laboratory  study  was  made,  using- 
only  the  anthracnoses,  and  numerous  cultures  and  inoculations  were 
made  within  groups  and  from  individuals  of  one  group  to  those  of 
another.  A graphic  diagram  is  given,  showing  the  inoculations  made. 
The  author  is  inclined  to  believe  that  from  his  studies  evidence  is 
showD  that  there  are  less  species  of  anthracnose  than  commonly  given, 
but  they  may  vary  slightly  with  their  hosts.  Fifteen  hosts  wese  used, 
as  follows:  Apple,  peach,  banana,  pepper,  bean,  persimmon,  lemon, 
watermelon, quince,  citron,  grapes,  tomato,  eggplant,  pear,  and  squash. 
Some  of  the  inoculations  as  given  are  very  interesting,  as  from  the  apple 
to  eggplant,  bean  to  pear,  grape  to  tomato,  etc.  Previous  abstracts  of 
this  paper  are  given  in  Bulletin  No.  16  of  the  Office  of  Experiment 
Stations  and  E.  S.  B.,  vol.  IV,  p.  399. 

The  treatment  of  fungus  diseases  (pp.  333-342). — A partial  reprint  of 
Bulletin  No.  86  of  the  station  (E.  S.  B.,  vol.  in.  p.  878). 

Fungi  injurious  to  weed  seedlings  (pp.  342-345). — The  author  examined 
a large  number  of  weed  seedlings  and  found  that  many  of  them  are 
infected  through  tbe  seed  or  early  in  the  existence  of  the  plant,  probably 
through  the  cotyledons.  Many  plants  are  destroyed  in  this  way. 

Weeds  and  their  most  common  fungi  (pp.  345-349). — A list  of  89  species 
of  weeds,  arranged  in  botanical  order,  with  the  most  common  fungi  Jiving 
on  each,  is  given. 
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Nematodes  (pp.  381-386). — Notes  on  nematodes  in  the  roots  of  roses  I 
and  violets  are  given,  witli  suggestions  as  to  probable  means  for  tlieir 
repression.  Foliar  nematodes  are  reported  as  destroying  the  leaves  of 
an  ornamental  fig,  Ficus  comosa. 

Methods  of  preventing  smut  of  wheat  and  oats,  0.  P.  Fox  ( Idaho  ) 
Sta.  Bui.  No.  4 , July , 1893,  pp.  3-6). — A popular  bulletin  on  the  subject 
of  treatment  for  smut  of  grain.  Detailed  information  is  given  for  the 
treatment  of  seed  with  blue  vitriol  and  by  the  Jensen  or  hot  water 
treatment.  The  annual  loss  to  the  oat  crop  due  to  smut  the  author 
puts  at  one  fifth  of  the  total  yield,  or  about  $50  to  every  farmer  in  the 
State. 

ENTOMOLOGY. 

Report  of  the  entomologist  of  New  Jersey  Station,  J.  B.  Smith 

(New  Jersey  Stas.  Report  for  1892 , pp.  389-512,  figs.  49). 

Synojjsis. — General  review  of  the  year’s  work,  insects  in  crop  bulletin  for  1892,  spray- 
ing for  insect  pests  of  the  orchard,  cranberry  insects,  the  corn  worm,  rose  chafer, 
smaller  vine  chafer,  elm-leaf  beetle,  blackberry  and  raspberry  insects,  sweet- 
potato  insects,  and  insects  injurious  to  cucurbits. 

General  review  (pp.  389-398). — Brief  popular  notes  are  given  on  the 
investigations  of  the  year.  The  following  insects  are  reported  upon  as 
having  been  more  or  less  troublesome  during  the  season:  Curculio, 
codling  moth,  pear-tree  mite  (Phytoptus  pyri),  corn  bill  bug,  cutworms, 
cranberry  insects,  cabbage  root  worms,  cabbage  worms,  potato  bug 
(Doryphora  10-lineata),  corn  worm  ( Heliothis  armigera),  asparagus  bee- 
tles ( Grioceris  12-punctatus  and  G.  asparagi),  rose  bug  or  rose  chafer, 
lesser  vine  chafer,  elm  leaf  beetle,  quince  curculio  ( Conotrachelus 
cratcegi),  Angoumois  grain  moth,  raspberry  and  blackberry  pests,  and 
sweet-potato  insects.  The  author  recommends  the  use  of  arsenites  for 
the  repression  of  cabbage  root  worms. 

Insects  in  the  crop  bulletin  (pp.  398-400). — Brief  notes  on  the  occur- 
rence of  numerous  insects  and  injury  done  by  them  throughout  the 
State. 

Spraying  for  insect  pests  of  the  orchard  (pp.  400-408).— A reprint  of 
Bulletin  No.  86  of  the  station  (E.  S.  B.,  vol.  in,  p.  878),  giving  popular 
information  regarding  the  treatment  of  the  codling  moth,  plum  curculio, 
peach  borer,  apple  borer,  and  plant  lice,  formulas  for  insecticides,  and 
brief  descriptions  of  spraying  apparatus. 

Cranberry  insects  (pp.  408-441). — A reprint  of  Bulletin  No.  90  of  the 
station  (E.  S.  B.,  vol.  IV,  p.  564). 

The  corn  worm  (pp.  441-446). — A report  is  given  of  the  corn  worm 
( Heliothis  armigera ),  being  a continuation  of  the  report  given  for  1890 
(E.  S.  B.,  vol.  m,  p.  309).  Since  that  time  its  ravages  seem  to  have 
increased.  The  insect  is  figured  in  its  various  stages,  and  notes  on  its 
habits  and  remedies  for  its  repression  are  given. 
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The  rose  chafer  (pp.  446-448). — A brief  report  on  tbe  inefficiency  of 
kerosene  emulsion  for  tbe  rose  chafer  (. Macrodactylus  subspinosus .)  The 
: experiments  reported  in  Bulletin  No.  82  of  the  station  (E.  S.  R.,  vol.  ill, 
p.  171)  were  repeated,  and  confirmed  the  previous  conclusion  thatkero- 
) sene  emulsion  was  not  effective  against  this  insect. 

The  smaller  vine  chafer  (pp.  449,  450). — Brief  notes  on  the  appearance 
of  Anomala  lucicola , with  description  and  illustrations  of  the  species. 

; The  use  of  arsenites  in  Bordeaux  mixture  is  recommended  as  an  effective 
means  for  their  repression. 

Elm  leaf  beetle  (pp.  451-455). — A report  of  observations  made  on  the 
! elm  leaf  beetle  ( Galeruca  xantliolnelcena).  According  to  Prof.  C.  V . Riley, 
there  are  two  and  sometimes  three  broods  at  Washington,  D.  0.  The 
author  finds  but  one  in  New  Jersey,  with  rarely  a small  second  brood 
late  in  the  season.  The  use  of  arsenites  is  recommended  for  the 
repression  of  this  insect. 

Blackberry  and  raspberry  insects  (pp.  456-466). — Notes,  descriptions, 
j and  remedies  are  given  for  the  following:  Red-necked  cane  borer 
I (Agrilus  ruficollis ),  blackberry  crown  borer  ( Bembecia  marginata ),  rasp- 
berry leaf  sawfiy  ( Selandria  rubi ),  strawberry  leaf  roller  ( Phoxopteris 
! comptana ),  and  blackberry  cane  sawfiy  Phyllcecus  trimaculatus).  Some 
s of  the  above  species  were  previously  reported  in  Bulletin  N of  the 
| station  (E.  S.  R.,  vol.  hi,  p.  705). 

Sweet  potato  insects  (pp.  467-475). — Reports  are  given  on  tortoise  bee- 
! ties,  the  reaping  cutworm,  and  sweet  potato  flea  beetles. 

The  tortoise  beetles,  or  “golden  bugs,”  are  easily  recognized  by  their 
j color.  They  appear  late  in  May  or  early  in  June,  and  where  abundant 
; may  kill  or  seriously  check  the  growth  of  the  plants.  Their  early  attacks 
upon  the  plants,  just  after  setting  out,  make  them  very  destructive. 

| Later,  when  the  plants  have  made  considerable  growth,  they  can  readily 
I withstand  their  attacks.  Spraying  the  vines  with  arsenites  in  propor- 
i tion  of  1 pound  to  175  gallons  of  water,  with  one  pound  of  lime  for 
j every  pound  of  poison,  is  recommended. 

The  reaping  cutworm  ( Carneades  messoria)  has  been  very  destructive 
to  the  newly  set  plants  in  some  localities,  eating  them  off  just  above 
the  ground.  This  larva  is  a grass  feeder,  and  fall  plowing  and  previous 
! clean  culture  will  greatly  reduce  its  numbers.  Poisoned  baits  of  grass 
or  other  food  plants  soaked  in  arsenites  and  used  for  a week  or  two 
before  setting  plants  will  rid  the  soil  of  nearly  all  the  larvae. 

The  sweet  potato  flea  beetle  ( Choetocnema  confinis)  has  proved  very 
destructive  to  the  leaves  of  the  sweet  potato.  Stocky  plants  overcome 
the  check  upon  their  vitality  caused  by  the  attack  of  these  insects, 
while  the  weaker  ones  succumb.  The  insect  and  its  work  are  described 
as  follows: 

The  field  had  been  set  out  before  May  15,  some  of  it,  indeed,  by  May  1,  and  the 
beetles  came  on  at  once,  most  abundantly  from  the  edges  near  the  fences.  They  ate 
little  grooves  on  the  upper  side  of  the  leaves,  at  first  parallel  with  and  near  to  the 
larger  veins,  but  afterward  in  every  direction,  yet  never  crossing  a vein  nor  eating 
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through  the  leaf.  The  leaf  tissue  dies  on  each  side  of  the  grooves  and  becomes  dry 
and  brown,  until  the  whole  leaf  is  destroyed.  In  wet  weather  the  leaves  become 
black  and  decay.  The  eating  done  by  the  insect  is  quite  characteristic,  and  unlike 
any  other  injury  due  to  flea  beetles  with  which  I am  acquainted.  The  insects  them- 
selves are  not  above  one  sixteenth  of  an  inch  in  length,  metallic  bronze  brown  in 
color,  with  very  coarsely  punctured  thorax,  and  with  striated  and  punctured  elytra 
or  wing  covers.  The  hind  legs  are  very  large  in  proportion  to  the  size  of  the  entire 
insect,  and  these  enable  it  to  leap  about  so  actively.  At  this  time,  May  21,  some 
beetles  were  already  copulating;  but  I found  neither  eggs  nor  larvae,  nor  did  I 
find  specimens  on  bindweed  or  on  any  other  plant.  The  fleas  are  said  to  be  always 
worse  where  a field  is  in  sweet  potatoes  a second  year,  and  that  they  are  always  ; | 
first  noticed  along  the  edge  of  woods  or  near  the  fences,  as  though  they  came  from  1 
these  places.  They  are  not  to  be  found  in  the  forcing  beds  before  the  plants  are 
set  out,  and  what  beetles  are  seen  there  come  in  from  the  fields  afterwards. 

.Neither  eggs  nor  larvae  were  found,  although  the  author  continued 
his  search  for  them  for  nearly  two  months. 

It  seems  certain  that  the  insects  come  into  the  fields  from  the  vegetation  along  the 
fences  and  along  the  edges  of  the  woods,  and  the  first  recommendation  is  to  burn 
over  all  this  growth  in  early  spring  so  as  to  destroy  the  shelter  thereby  afforded  the 
beetles.  Cultivate  close  to  the  fences,  and  kill  off,  if  possible,  by  a free  use  of  salt 
or  otherwise,  all  newly  starting  plant  life. 

When  the  plants  are  pulled  select  stout,  stocky  shoots  only,  and  these  should  be 
dipped,  before  being  set  out,  into  a strong  tobacco  decoction — say,  1 pound  of 
chopped  stems  or  refuse  steeped  in  1 gallon  of  hot  water  and  cooled  gradually; 
or  into  water  in  which  London  purple  or  Paris  green  has  been  mixed  at  the  rate  of 
1 pound  to  175  gallons,  lime  equal  to  the  weight  of  the  poison  being  added.  Tobacco 
is  repugnant  to  most  flea  beetles,  is  effective  against  those  infesting  the  white 
potato,  and  will  probably  be  found  useful  in  this  case  also.  The  arsenites  are 
effective,  of  course,  and  will  kill  all  the  beetles  that  eat  of  them  at  the.  end  of  from 
thirty-six  to  forty-eight  hours.  This  dipping  should  protect  the  plants  until  they 
are  rooted  and  have  started  growth,  when  they  will  be  safe.  Should  it  become 
necessary  they  can  be  easily  and  rapidly  sprayed  as  directed  for  the  tortoise  beetles, 
except  that  the  surface  only  need  be  poisoned.  Where  there  is  an  objection  to  this 
course  a fair  degree  of  immunity  can  be  obtained  by  using  plants  with  the  greatest 
number  of  leaves  along  the  edges  of  the  field,  and  setting  two  in  a hill,  so  as  to  dis- 
tribute the  attack  and  lessen  injury  in  this  way.  The  excess  of  plants  can  be  very 
easily  removed  when  they  have  started  growth,  and  the  better  can  be  left  standing. 

Insects  injurious  to  cucurbits  (pp.  475-512). — The  boreal  ladybird 
(Epilaclme  borealis)  occurred  in  sufficient  numbers  to  be  of  considerable 
damage.  It  is  the  only  exception  in  the  State  to  ladybirds  being  bene- 
ficial through  their  carnivorous  habits.  It  was  briefly  described  in  the 
Annual  Report  of  the  station  for  1890  (E.  S.  R.,  vol.  hi,  p.  309).  The 
insect  is  fully  described  and  its  life  history  given . The  use  of  arsenic 
sprays  to  which  some  lime  is  added  is  recommended. 

The  striped  cucumber  beetle  ( Diabrotica  vittata ),  previously  described 
in  the  Report  for  1890  (E.  S.  R.,  vol.  in,  p.  309),  is  again  described  and 
its  larva  figured.  A summary  of  remedies  is : 

(1)  Plant  under  glass,  in  baskets,  and  set  out  after  the  vines  are  well  started. 

(2)  Plant  an  excess  of  seeds,  so  as  to  distribute  insect  attack,  and  thin  out  when 
the  danger  is  over. 

(3)  When  plants  are  established  and  the  beetles  appear  in  dangerous  numbers 
spray  with  the  arsenites,  or  dust  with  the  arsenites  and  plaster  or  dry  slaked  lime. 
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The  squash  bug  ( Anasa  tristis)  has  proved  troublesome,  especially  in 
gardens  or  where  plants  are  few.  The  insect  is  described  and  figured. 
In  fields  the  repression  of  these  insects  is  accomplished  by  preventing 
their  going  into  hibernation,  through  burning  the  vines  as  soon  as  the 
crop  is  gathered  or  plowing  under  early  in  September.  In  gardens 
hand  picking  must  be  depended  upon.  No  rubbish  should  be  permitted 
to  remain  where  they  can  be  sheltered. 

The  melon  louse  (Aphis  cucumeris)  is  mentioned  as  the  most  injurious 
of  the  in  sects  attacking  cucurbits.  It  is  briefly  described  in  the  Annual 
Eeport  of  the  station  for  1890  (E.  S.  B.,  vol.  in,  p.  309).  A record  of 
numerous  field  observations  is  given,  together  with  what  is  known  of 
the  life  history  of  the  insect.  The  following  are  suggested  as  methods 
of  treatment  to  be  adopted  in  melon  fields: 

It  is  fairly  certain  that  there  is  a migration  from  some  outside  point  to  the  melons 
in  June,  and  there  is  no  evidence  that  there  is  any  later  migration,  except  from  plant 
to  plant  within  a single  field,  or  to  adjacent  fields.  By  checking  the  spread  of  the 
insects  at  their  first  appearance  practical  exemption  for  the  season  may  be  obtained. 
Fields  should  be  gone  over  carefully  at  least  twice  a week,  beginning  early  in  June, 
and  every  leaf  at  all  curled  or  abnormal  in  appearance  should  be  examined.  If  aphids 
are  found  the  leaf  containing  them  should  be  destroyed;  or  if  a vine  is  at  all  badly 
infested,  it  will  be  better  to  pull  and  bury  it,  tramping  the  earth  down  well  above  it. 

Should  the  insects  be  overlooked  until  they  have  begun  to  spread  the  plants 
should  be  very  thoroughly  sprayed  with  the  kerosene  emulsion,  * * * whale-oil 

soap,  * * * or  fish-oil  soap. 

The  squash  borer  [Melittia ceto)  was  described  in  the  Annual  Beport  of 
the  station  for  1890  (E.  S.  B.,  vol.  hi,  p.  309)  and  in  the  Beport  for 
1891  (E.  S.  B.,  vol.  iv, p.  56).  It  is  reported  as  having  been  abundant 
and  destructive  during  1892.  A description,  with  illustrations,  life 
history,  and  suggestions  for  its  repression  are  given.  Becommenda- 
tions  for  field  practice  are  given  as  follows; 

(1)  Manure  or  fertilize  heavily  and  evenly;  not  in  the  hills  only. 

(2)  Plant  the  land  to  summer  squashes,  preferably  crook  necks,  as  early  in  the 
season  as  feasible.  If  the  fruit  can  be  marketed  to  advantage  a full  set  can  be 
planted;  if  not,  a few  rows  only  will  answer  as  traps. 

. (3)  Plant  the  Hubbards,  Marrowfats,  or  other  main  crop  as  late  as  advisable  with- 
out risking  the  crop,  making  the  hills  between  those  of  the  early  varieties. 

(4)  Keep  a lookout  for  the  moths,  and  when  they  are  noticed  go  over  the  field 
every  evening  during  the  twilight  and  kill  all  that  are  found  sitting  on  the  leaves. 
A little  practice  will  enable  one  to  cover  three  rows  at  one  time  without  missing  a 
specimen,  and  in  less  than  an  hour  a large  field  can  be  cleared  of  moths. 

(5)  When  the  late  varieties  need  the  ground  the  crook  necks  will  have  made  at 
least  a partial  crop,  even  if  badly  infested  by  borers,  and  the  vines  can  be  removed, 
leaving  the  ground  to  the  later  varieties.  This  should  be  done  carefully,  so  that  all 
the  borers  remain  in  the  vines,  and  the  latter  should  be  thoroughly  destroyed  in  some 
way  that  will  kill  all  the  contained  larvm. 

(6)  As  soon  as  the  late  vines  begin  to  run  well,  they  should  be  covered  at  the 
fourth  joint,  or  even  beyond  it,  and  the  ground  should  be  kept  in  such  condition 
that  they  can  readily  send  down  suckers  from  all  the  joints.  This  will  enable  the 
vine  to  resist  injury  and  to  ripen  fruit,  even  if  it  becomes  infested  by  a few  belated 
borers;  but  there  must  be  plant  food  enough  where  these  joint  roots  are  sent  down, 
for  that  in  the  hill  may  be  cut  off. 
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(7)  When  the  crop  is  made,  the  vines  should  be  at  at  once  removed  and  destroyed,  » | 
as  were  those  of  the  summer  squashes,  so  as  to  prevent  the  maturing  of  any  borers  | 
then  in  them. 

In  gardens  hand  picking  and  layering  at  the  joints  will  usually  suf- 
fice. If  the  vines  become  infested  by  borers,  the  latter  must  be  cut  out.  ( j 

Insects  injurious  to  cucurbits,  J.  B.  Smith  (New  Jersey  Stas.  Bui.  \ 
No.  94 , July,  1893,  pp.  40,  figs.  15). — A reprint  from  the  Annual  Report  I 
of  the  station  for  1892  (E.  S.  R.,  vol.  v,  p.  404). 

The  four-lined  leaf-bug,  M.  Y.  Slinoerland  (New  Yorh  Cornell  Sta.  | 
Bui.  No.  58,  Oct.,  1893,  pp.  207-239 , figs.  13). — The  bulletin  consists  of  [j 
an  account  of  the  previous  history,  destructiveness,  and  distribution 
of  Pcecilocapsus  Uneatus,  together  with  details  of  its  life  history  and  j ■ 
methods  for  preventing  its  ravages,  with  its  bibliography  and  synon- 
omy. 

This  pest  was  discovered  in  1798,  but  it  is  only  within  the  past  three 
years  that  it  has  become  especially  troublesome.  During  1892  at  the  | 
station  it  was  so  destructive  to  currant  and  gooseberry  bushes  that  by 
June  15  one  half  of  the  leaves  on  the  new  growth  had  turned  brown 
and  died.  During  the  past  season  the  bugs  were  not  so  numerous,  but 
judging  from  the  number  of  eggs  laid  they  will  probably  be  quite  1 
troublesome  next  summer. 

In  Hew  York  this  iusect  was  first  reported  in  1854  and  has  been 
recorded  from  various  localities  since  that  time.  Its  early  ravages  seem 
to  have  been  most  destructive  to  dahlias,  blighting  their  buds  and  pro-  j 
venting  their  blooming.  Its  range  now  extends  from  Canada  to  Georgia , | 
along  the  Atlantic  coast  and  west  through  the  north  central  States  to  the 
Rocky  Mountains,  but  Hew  York,  and  Michigan  seem  to  have  suffered 
most  from  its  presence.  It  has  been  reported  as  feeding  upon  54 
species,  representing  31  different  families  of  flowering  plants,  being 
most  destructive  to  all  kinds  of  currants,  gooseberries,  dahlias,  and 
roses.  The  presence  of  the  pest  is  indicated  by  the  appearance  of 
peculiar  brown  depressed  spots  on  the  tender  leaves.  As  the  attack  I 
continues,  the  leaves  turn  brown,  curl,  become  brittle,  and  are  torn  or  I 
broken  by  the  wind.  The  young  shoots  are  checked  in  their  growth  or 
droop  and  die.  With  dahlias  and  roses  the  buds  are  often  blasted. 
The  insect  is  described  as  follows: 

The  immature  forms,  called  nymphs,  when  first  hatched  are  about  1.3  mm.  (0.05 
inch)  in  length.  They  are  easily  recognized,  however,  on  account  of  the  shining  j 
vermilion  red  color  of  the  body  marked  with  large  blackish  spots  on  the  thorax.  , 
The  antennae  and  legs  are  of  a greenish-black  color.  The  nymphs  grow  quite  rap- 
idly, casting  off  their  skin  five  times  and  undergoing  considerable  changes  in  mark- 
ings. The  body  retains  the  same  vermilion  red  color  until  the  last  nymphal  stage 
is  reached.  The  large  black  spots  on  the  thorax  of  the  newly  hatcheq  nymphs  are 
seen  to  be  the  beginnings  of  the  wing  pads,  which  gradually  become  more  and  more 
apparent  at  each  molt.  The  full-grown  nymph  is  of  a bright  orange  yellow  color 
and  measures  about  5.5  mm.  (0.21  inch)  in  length.  Their  black  wing  pads,  which 
now  have  a broad  yellowish-green  stripe  near  the  outer  margin,  are  very  conspicu-  j 
ous  and  extend  nearly  half  way  to  the  end  of  the  abdomen,  which  is  also  marked 
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i ff  with  black.  The  eyes  are  prominent  and  of  a dark  reddish-brown  color.  * * * 

f;  At  the  fifth  or  last  molt  the  adult  insect  appears.  * * * The  general  color  of  the 

gj.  body  [of  the  adult]  is  bright  orange  yellow;  the  legs  and  the  portions  between  the 
,,  j black  stripes  on  thorax  and  wing  covers  are  of  a dark  apple  green  color,  which 
I usually  changes  to  a lemon  yellow  after  death.  The  wing  covers  are  mostly  of  a 
' [j  leathery  texture;  the  black  caudal  portion,  which  slopes  downward  at  an  angle  of 
. i about  45  degrees,  is  membranous,  with  the  exception  of  a triangular  green  portion, 
f | that  usually  has  a small  black  spot  near  its  center.  The  prominent  eyes  are  of  a 
;!  very  dark  reddish  brown  color.  The  sexes  are  easily  distinguished. 

The  life  history  of  the  pest  is  as  follows : 

Several  of  the  recently  hatched  nymphs  were  isolated  in  cages  in  the  insectary 
f:  and  their  development  watched.  It  was  found  that  they  molted  (or  cast  off  their 
old  skins  for  new  elastic  ones  which  formed  underneath  the  old)  five  times,  or  passed 
I through  five  nymphal  stages  before  the  adult  stage  was  reached. 

During  the  first  three  stages  the  whole  body  is  of  a vermilion  red  color,  with  the 
I legs  and  antennae  blackish-green ; the  last  antennal  joint  has  a distinct  reddish  shade 
ji  and  is  slightly  enlarged.  In  the  fourth  and  fifth  stages  the  distal  half  of  the  second 
s and  all  of  the  third  and  fourth  joints  of  the  antennae  are  black;  the  last  joint  be- 
ll comes  slenderer  and  the  basal  portion  of  each  antenna  and  the  legs  are  of  a light 
jj  yellowish  green  color  with  two  irregular  bands  of  black  across  the  dorsal  aspect  of 
f each  femur;  and  a yellowish  green  stripe  appears  on  each  wing  pad.  In  the  fourth 
|i  stage  the  head  and  first  thoracic  segment  are  orange  yellow  in  color,  and  a day  or 
ji  two  after  the  fourth  molt  the  whole  body  is  of  a similar  color  with  irregular  lighter 
l yellowish  stripes  between  the  rows  of  black  spots  on  the  abdomen.  In  all  the  nymphal 
!|  stages  hairs  occur  on  the  head  and  arise  in  rows  from  blackspots  on  each  abdominal 
segment.  In  all  stages  of  the  insect,  including  the  adult,  the  antennae  are  thickly 
ji  set  with  black  hairs,  and  as  each  joint  is  lighter  at  its  extremities  they  have  a ringed 
I appearance ; the  legs  are  set  with  many  short  black  spines ; the  eyes  are  always  prom- 
| inent  and  of  a dark  reddish-brown  color;  the  tip  of  the  beak  is  black  and  a large 
i black  spot  occurs  on  its  base. 

The  newly  hatched  nymph  measures  1.3  mm.  (0.05  inch)  in  length.  The  first  molt 
i occurs  in  three  or  four  days. 

The  second  nymphal  stage  lasts  three  days  and  the  insect  ’attains  a length  of  2.1 
mm.  (0.08  inch). 

After  its  third  molt  the  nymph  increase  in  length  to  3 mm.  (0.12  inch)  and  the 
fourth  molt  occurs  in  from  two  to  three  days. 

The  fourth  stage  is  passed  in  from  five  to  seven  days  and  the  nymph  then  measures 
I 3.7  mm.  (0.145  inch)  in  length. 

[The  insect  reaches  its  fifth  and  last  nymphal  stage,  the  pupa  of  some  authors,  in 
from  thirteen  to  fifteen  days  after  leaving  the  egg.  The  duration  of  this  .stage  is 
from  four  to  five  days  and  the  nymph  measures  5.5  m.  (0.21  inch)  in  length  when  the 
final  or  fifth  molt  occurs,  at  which  the  adult  insect  appears.  Thus  the  nymphal  stage 
of  the  insect  is  passed  in  from  seventeen  to  twenty  days. 

The  adults  first  appeared  this  year  about  June  13.  This  agrees  with  most  of  the 
recorded  dates  of  their  first  appearance. 

Nearly  all  writers  in  speaking  of  the  lighter  stripes  between  the  prominent  black 
ones  describe  them  as  bright  lemon  yellow  in  color ; and  no  mention  is  made  that  they 
were  ever  any  other  color.  But,  as  Dr.  Fitch  pointed  out,  they  are  of  a bright 
apple  green  color  in  life.  Only  one  specimen  out  of  the  many  hundreds  observed 
this  season  on  the  currant  bushes  had  these  stripes  yellow  in  life.  Occasionally  the 
stripes  retain  their  green  color  for  severalmonths  after  being  placed  in  cabinets,  but 
usually  the  change  takes  place  in  a few  weeks,  especially  if  the  specimens  are  kept 
in  the  light. 

The  black  spots  caudad  of  the  outer  black  stripes  on  the  wing  covers  are  often 
wanting  or  nearly  30.  Among  75  specimens  collected  this  season,  29  of  them,  mostly 
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females,  lack  the  spots.  Thirteen  of  the  specimens,  mostly  females,  showed  hnt  lit- 
tle trace  of  the  outer  black  stripes  on  the  thorax;  in  some  specimens  both  the  stripes 
and  .spots  were  wanting.  The  black  bands  on  the  dorsal  aspect  of  the  femurs  are 
sometimes  obsolete,  especially  on  the  front  legs. 

Tlie  habits  of  nymph  and  adult  are  very  similar.  Both  feed  by  means 
of  their  beaks  and  are  very  shy,  slipping  to  the  underside  of  the  leaf  at 
the  slightest  alarm.  The  young  seem  confined  to  shrubby  plants,  while 
the  adults  feed  on  many  herbaceous  as  well  as  shrubby  plants.  Hitherto 
nothing  has  been  recorded  regarding  the  oviposition  of  the  female.  The 
author  has  found  the  eggs  in  position.  Egg  laying  began  about  June 
22  and  was  ended  about  July  7.  The  eggs,  2 to  14  in  number,  are 
deposited  in  slits  made  in  the  new  wood  near  the  tip  of  the  shoot,  which 
extend  through  the  wood  into  the  pith.  The  eggs  are  1.65  mm.  (0.065 
inch)  in  length,  smooth,  cylindrical,  slightly  curved  or  flask-shaped, 
and  of  a light  yellow  color  with  the  upper  third  capped  by  a white, 
finely  striated  portion;  the  lower  end  is  rounded  and  the  upper  irregu- 
larly flattened.  With  the  growth  of  the  surrounding  tissue  of  the 
stem,  the  eggs  are  often  partly  forced  out  of  the  slit,  so  that  half  or 
more  of  the  white  portion  protrudes.  The  eggs  are  usually  deposited 
near  the  tips  of  the  branches,  seldom  being  found  six  inches  from  the 
tip.  Two  broods  per  year  have  been  reported  for  this  pest,  but  for 
New  York  the  author  finds  but  one.  It  hibernates  in  the  egg. 

A briefly  stated  summary  of  our  observations  upon  tbe  life  history  of  the  four- 
lined  leaf-bug  shows  that  the  nymphs  appear  in  the  latter  part  of  May  upon  shrubby 
plants  where  they  continue  to  feed  upon  the  tender  leaves  for  two  or  three  weeks, 
undergoing  five  molts.  The  adults  appear  early  in  June  and  often  spread  to  differ- 
ent surrounding  succulent  plants.  Egg  laying  begins  in  the  latter  part  of  June; 
the  eggs  being  laid  in  slits  cut  in  the  stems  of  shrubs  near  the  tips  of  the  new 
growth.  The  adults  disappear  in  July  and  the  insect  hibernates  in  the  egg.  Only 
one  brood  occurs  each  year  in  our  State. 

Particular  attent  on  was  paid  to  the  use  of  remedies  for  the  destruc- 
tion of  this  pest.  The  following  summary  gives  the  author’s  sugges- 
tions : 

The  arsenites  and  other  poisonous  insecticides  will  have  no  effect  on  the  bugs,  as 
they  feed  solely  upon  the  interior  juices  of  the  plant.  The  only  other  insecticide 
that  promises  good  results  is  kerosene  emulsion  diluted  with  five  parts  of  water  and 
applied  cn  the  nymphs  as  soon  as  they  appear  in  May.  It  will,  perhaps,  not  be  so 
effective  on  the  adults.  On  large  areas  we  believe  it  will  prove  a practicable  means 
of  fighting  the  pest  while  in  the  nymplial  stages. 

The  burning  of  the  garden  rubbish  in  the  fall  will  not  affect  the  pest  in  the  least, 
nor  will  there  be  any  gravid  females  to  watch  for  and  destroy  in  the  spring,  as  the 
pest  winters  in  the  egg  securely  placed  near  the  tips  of  the  new  growth  of  shrubs. 

The  pruning  and  burning  of  these  tips  in  which  all  of  the  eggs  are  laid  will  prove 
a practicable  and  very  efficient  means  of  fighting  the  pest.  The  pruning  can  be 
done  at  any  time  between  the  first  of  August  and  the  first  of  May  following. 

Probably  the  best  method  for  general  practice,  especially  against  the  adults  on 
herbaceous  plants,  will  be  to  capture  the  bugs  by  jarring  them  into  a dish  partly 
filled  with  kerosene  and  water.  On  currants,  gooseberries,  sage,  and  other  shrubs 
one  should  not  wait  until  the  adults  appear  but  capture  the  nymphs  in  May. 
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Thus,  there  are  three  practicable  methods  by  which  this  pest  can  be  controlled: 
Kerosene  emulsion  for  the  nymphs,  destruction  of  the  eggs  by  pruning,  aud  the 
capture  of  the  nymphs  and  adults  by  jarring  into  receptacles  where  they  are 
destroyed.  Circumstances  will  largely  determine  which  method  will  prove  the  most 
practicable  in  specific  cases. 

The  bulletin  concludes  with  a quite  extensive  bibliography  and 
synonomy. 

Insects  beneficial  and  injurious  to  the  orange  and  other  citrus 
fruits,  H.  A.  Morgan  ( Louisiana  Stas.  Special  Bui.,  pp.  51-110,  plates  3, 
Jigs.  36). — Popular  notes,  descriptions,  and  illustrations  are  given  of 
the  injurious  and  beneficial  insects,  together  with  suggested  means 
for  the  prevention  of  the  ravages  of  injurious  insects.  Attention  is 
called  to  the  confusion  caused  by  the  wrong  use  of  common  names, 
and  the  necessity  of  correct  determinations  and  the  use  of  scientific 
names  is  urged.  Of  the  injurious  insects  already  known  within  the 
State  the  following  scale  insects  are  described,  their  life  history  given, 
and  most  of  them  figured:  Mytilaspis  citricola , M.  gloverii , Aspidiotus 
Jieus , Parlatoria  pergandii , Chionaspis  citri , Ceroplastes  Jloridensis , 
Lecanium  hesperidum , Dactylopius  destructor , and  Aleyrodes  citrifolii. 
Of  the  destructive  scale  insects  to  be  expected  in  the  State  the  follow- 
ing are  described:  Aspidiotus  citrinus , A.  aurantii , A.  nerii,  Lecanium 
olea , Ceroplastes  cirripediformis , and  Icerya  purchasi. 

Directions  are  given  for  the  preventive  and  remedial  treatment  of 
trees  affected  with  scale  insects.  A remedial  treatment  consists  in  the 
use  of  kerosene  and  rosin  emulsions,  hydrocyanic  acid  gas,  and  para- 
sitic and  predaceous  insects.  Formulas  for  the  preparation  and  direc- 
tions for  the  application  of  the  insecticides  are  given. 

The  following  predaceous  insects  are  figured  and  described  as  enemies 
of  the  scale  insects:  Two-stabbed  ladybird  ( Chilocorusbivulnerus ),  blood- 
red  ladybird  ( Cycloneda  sanguinea ),  Hippodamia  convergens , and  small 
laced-winged  fly  ( Chrysopa  oculata). 

Illustrations,  descriptions,  life  histories,  and  remedies  are  given  for 
the  following  additional  insect  pests  of  citrus  fruits:  The  rust  mite 
( Typhlodromus  oleivorus ),  orange  aphis  ( Siphonophora  citrifollii ),  the 
green  soldier  bug  ( Baphigaster  hilaris ),  and  the  orange  dog  ( Papilio 
cresphontes). 

Notes  are  given  on  a smut  fungus  ( Capnodium  citri)  and  the  Mexican 
fruit  fly  ( Trypeta  ludens). 

The  periodical  cicada,  J.  B.  Smith  (JSFeic  Jersey  Stas.  Bui.  ffo.  95, 
Sept.,  1893,  pp.  6,  Jig.  1). — A popular  description  of  the  seventeen-year 
locust  (Cicada  septendecim).  Four  broods  are  recorded  for  that  State, 
one  of  which  may  be  expected  next  year.  This  is  the  most  numerous 
and  widely  distributed  brood  of  the  State.  With  a view  to  lessening 
the  amount  of  injury  liable  to  result  from  their  appearance  the  follow- 
ing recommendations  are  given : 

(1)  That  no  pruning  be  done  either  during  the  present  fall  or  next  spring.  This 
applies  as  well  to  shrubs  as  to  trees,  for  the  insects  will  oviposit  in  both,  and  their 
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pruning  will  probably  be  severe  enough,  though  perhaps  not  so  well  judged  as 
where  done  by  the  grower.  By  offering  them  a mass  of  twigs  the  damage  will  be 
so  distributed  that  the  plants  will  suffer  no  permanent  injury. 

(2)  Do  no  budding  or  grafting  either  this  fall  or  next  spring.  The  chances  are 
that  all  young  shoots  or  grafted  slock  will  be  severely  injured  or  destroyed  by  the 
insects.  Sometimes  vigorous  young  fruit  trees  overcome  the  effects  of  the  punctures 
the  first  year,  but  usually  lose  the  affected  branches  the  year  following,  destroying 
the  shape  or  making  it  necessary  to  cut  back  so  as  to  lose  a year  or  two  in  growth. 
By  adopting  the  above  simple  precautions  the  amount  of  injury  done  can  be  less- 
ened, if  not  entirely  prevented. 

Insects  injurious  to  stored  grain,  M.  H.  Beckwith  {Delaware 
Sta.  Bui.  N~o.  21,  Sept.,  1893 , pp.  12,  figs.  7). — Popular  descriptions 
and  illustrations  of  the  grain  beetle  {Silvanus  surin am ensis),  granary 
weevil  ( Galandra  granaria),  rice  weevil  {G.  oryzee ),  pea  weevil  ( Bruchus 
pisi ),  bean  weevil  {B.  obtectus),  four-spotted  bean  weevil  ( B . 4-maculata), 
and  Angoumois  grain  moth  ( Gelechia  cereallela ).  Bisulphide  of  carbon 
is  recommended  for  use  against  all  these  pests.  Directions  for  its 
application  are  given. 


FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Commercial  feeds  [New  Jersey  Stas.  Report  for  1892, pp.  149-155). — 
This  includes  analyses  of  upland  and  lowland  meadow  hay,  crimson 
clover,  cotton  seed  meal,  oats,  coru,  corn  meal,  wheat  bran,  wheat  mid- 
dlings, dried  brewers’  grains,  wet  brewers’ grains,  glucose  meal,  cerea- 
line  feed,  and  cocoa  shells,  and  a statement  of  the  average  market 
prices  of  a large  number  of  commercial  feeding  stuffs  during  the  year. 
Extracts  are  also  given  from  Bulletin  No.  87  of  the  station  (E.  S.  R., 
vol.  m,  p.  878). 

The  farmers  of  New  Jersey  pay  directly  to  fertilizer  manufacturers  and  dealers 
over  $1,500,000  annually  for  just  the  same  elements — though  often  in  a less  avail- 
able form— -that  in  the  feeds  are  furnished  them  at  so  low  a cost,  and  among  the 
number  so  purchasing  are  a host  of  our  best  dairymen.  If  they  have  bought  the 
right  feeds  and  have  fed  them  to  the  best  advantage  there  can  be  no  criticism  of 
their  work;  if  they  have  not  it  is  strongly  urged  that  they  study  these  facts. 

That  farmers  m other  countries  appreciate  the  importance  of  food  and  fertilizer 
values  is  abundantly  evident  when  we  study  our  export  lists. 

In  1890  we  exported  in  round  numbers  360,000  tons  of  oil  meal.  The  market  con- 
ditions made  it  possible  for  the  producers  to  receive  for  it  $8,000,000,  and,  based 
entirely  upon  feeding  value,  the  consumers  obtained  an  excellent  feed  at  a low  price. 
There  was  contained  in  that  amount  of  oil  meal,  however,  nitrogen,  phospheric 
acid,  and  potash  worth  $8,000,000,  based  on  a valuation  for  these  elements  much 
lower  than  consumers  are  on  the  whole  obliged  to  pay  for  them  in  commercial  fer- 
tilizers. If  farmers  appreciated  this  excellent  feed  as  they  should,  not  a pound 
would  be  exported. 

Take  the  case  of  wheat  bran  and  middlings,  both  excellent  feeds  from  the  stand- 
point of  either  food  or  fertilizer  value.  In  1891  there  was  exported  55,000,000 
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bushels  of  wheat  and  11,000,000  barrels  of  flour;  we  received  for  the  wheat  $51,000,- 
000  and  tor  the  flour  $55,000,000.  At  the  rate  of  5 bushels  of  wheat  per  barrel  of 
flour  the  flour  represented  as  much  wheat  as  was  exported  directly,  though  we 
received  for  the  flour  $4,000,000  more  than  for  the  wheat.  In  addition,  wo  retained 
bran  and  middlings,  articles  not  used  for  human  consumption  and  worth  as  stock 
feed,  at  the  low  valuation  of  $15  per  ton,  $10,000,000,  and  containing  fertilizing  con- 
stituents worth  $8,000,000.  The  latter  is  a clear  loss  to  us,  and  if  added  to  that  in 
the  linseed  meal,  another  product  used  chiefly  as  animal  food,  makes  a total  loss  of 
$16,000,000  annually  in  these  two  exports  alone. 

On  the  other  hand,  we  import  annually  over  $100,000,000  worth  of  sugar,  a prod- 
uct used  for  human  consuhiption  alone,  and  composed  entirely  ot  carbon,  hydrogen, 
and  oxygen.  It  therefore  represents  no  loss  of  fertilizing  value  to  our  neighbors  and 
no  gain  to  us. 

Feeding  experiments  with  horses,  E.  B.  Voorhees  and  L.  A. 
Voorhees  ( New  Jersey  Stas.  Report  for  1892 , pp.  157-183). — A reprint 
of  Bulletin  Ho.  92  of  the  station  (E.  S.  R.,  vol.  iv,  p.  742). 

Studies  in  oyster  culture,  J.  Kelson  {ffew  Jersey  Stas.  Report  for 
1892 , pp.  207-271). — This  report  of  the  biologist  for  the  year  includes 
an  introduction,  a report  on  the  green  clams  of  Tuckerton,  and  a 
description  of  the  oyster  exhibits  at  the  World’s  Columbian  Exposition. 
In  the  introduction  the  author  points  out  the  connection  between  agri- 
culture and  oyster  culture,  maintaining  that  the  latter  is  decidedly  a 
branch  of  agriculture  as  much  as  bee  keeping  or  poultry  raising.  He 
describes  his  efforts  to  extend  the  crop  reports  to  oy ster  culture,  which 
failed,  as  sufficient  volunteer  observers  could  not  be  secured  among 
the  oystermen. 

The  green  clams  of  Tuckerton  (pp.  218-249). — Early  in  September, 
1892,  the  author  was  informed  by  letter  that — 

An  ‘‘infection”  had  appeared  in  Tuckerton  Bay  which  caused  the  clams  to  become 
green ; that  this  infection  appeared  locally  at  the  southern  margin  of  the  hay  about 
the  middle  of  August,  and  that  it  had  now  largely  extended  its  area;  that  clams  that 
had  been  shipped  as  presumably  good  had  been  returned  or  had  been  refused  by  dis- 
tant dealers  because  of  their  green  color;  that  people  supposed  that  either  copper  or 
some  poison  like  Paris  green  had  gained  access  to  the  clams  and  caused  the  color, 
and  not  a few  supposed  that  they  had  been  infected  with  cholera  germs,  or  at  least 
were  provocative  of  such  disease  in  man. 

This  “infection,”  it  was  stated,  threatened  the  oyster  and  dam  inter- 
ests of  Tuckerton,  which  for  that  year  were  valued  at  about  $100,000. 
After  an  investigation  the  author  reported  as  follows: 

The  color  is  due  to  the  presence  of  a species  of  microscopically  small  vegetable  organ- 
ism which  the  dryness  of  the  past  summer  allowed  to  multiply  in  the  water  on  the 
beds,  and  which  the  clams  have  eaten  in  large  quantities,  so  that  their  tissues  have 
become  stained  by  the  color  of  their  food.  The  dye  is  perfectly  harmless.  Numer- 
ous tests  and  analyses  made  by  several  scientists  both  of  this  country  and  Europe 
show  that  copper  is  not  present;  neither  does  microscopical  examination  show  any 
disease  nor  any  parasites  present.  Oysters  affected  in  a similar  way  are  in  special 
demand  in  Europe,  not  for  their  color,  but  because  of  their  careful  cultivation,  the 
fine  qualities  being  in  no  wise  deteriorated  by  the  fact  that  their  tissues  are  stained 
by  their  food. 
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The  author  prepared  a circular  to  this  effect  to  be  sent  by  oyster 
dealers  to  their  customers  in  the  hope  of  overcoming  the  prejudice 
against  green  clams.  A chronological  resume  is  given  of  the  literature 
relative  to  the  greening  of  oysters  and  other  mollusks.  Some  of  the  j 
deductions  from  this  are  presented  below: 

In  the  first  place,  all  the  investigators  are  agreed  that  oysters  and  clams  colored  I 
green  in  this  way  are  not  injured  as  an  article  of  diet,  and  indeed  may  often  be 
superior.  * * * 

But,  as  we  know,  all  uncultivated  and  poor  oysters  in  America  are  not  green,  f 
neither  are  all  the  green  oysters  of  Europe  good.  It  is  cultivation — lengthy  cul- 
ture—that  improves  the  oyster,  while  the  greenness  may  be  secured  in  a few  days  or  i 
lost  in  a few  days.  This  point  should  be  thoroughly  understood  by  oyster-men.  It 
is,  therefore,  an  accident  that  in  one  locality  the  greenness  of  an  oyster  is  a sign 
that  it  is  poor,  while  in  another  locality  it  is  taken  as  showing  culture  and  fatness.  ] 
These  two  points,  viz,  that  greenness  is  not  of  itself  a poison,  but  is  harmless,  and  j 
that  it  is  not  an  indication  either  of  a poor  or  of  a good  oyster,  may  be  advanced  as 
certain,  and  constitute  the  practical  side  of  the  question,  which  both  producer  and 
consumer  should  understand.  The  other  points  in  the  controversy  are  mainly  of 
scientific  interest. 

First  in  order  is  the  question  of  the  origin  of  the  color.  The  historical  r<Ssum6 
shows  that  this  question  is  pretty  definitely  solved,  viz,  it  is  derived  from  coloring  '■ 
matters  in  the  food  of  these  mollusks.  What  is  this  coloring  matter?  * * * Why, 

when  greening  does  occur,  are  some  organs  affected  and  others  not?  Here  I believe 
I have  made  an  important  discovery,  viz,  the  green  stain  is  found  only  in  that  sort  of 
protoplasm  which  is  undergoing  rapid  metabolism.  This  is  stating  it  onthephysio- 
logicalside.  Morphologically  speaking,  the  green  color  is  confined  primarily  to  the  cil-  j 
iated  tracts  of  the  animal,  possibly  also  in  the  gland  cells,  and  in  the  amoeboid  corpus- 
cles. * * * A cell  undergoing  metabolism  is  like  a whirlpool  receiving  constant  j 

additions  of  new  matter  and  throwing  this  matter  out  of  itself  again,  but  (in  the  case 
of  the  cell)  in  a chemically  changed  form.  From  the  blood  towards  such  a cell  is  an 
ingoing  stream  of  fluids  containing  gases  and  substances  in  solution,  and  from  the  ’j 
cell  to  the  blood  is  a return  current  laden  with  waste  products,  secretions,  and  excre-  | 
tions.  If  the  ingoing  current  contains  a stain,  the  whirlpool  will  be  staiued.  When  { 
the  ingoing  current  is  clear,  the  stain  already  in  the  cell  will  be  removed  by  the  out- 
going current. 

General  report  on  the  Columbian  oyster -culture  exhibit  of  the  Agricul- 
tural College  Experiment  Station  (pp.  249-271). — The  exhibit  is  classified 
as  follows : 

(1)  Natural  history  of  oysters  and  clams  and  bivalves  in  general;  (2)  enemies, 
friends,  messmates  and  companions  of  oysters;  (3)  collectors  or  cultch — materials 
upon  which  oyster  “spat”  fastens;  (4)  natural  oysters  or  oyster  “ seed,”  used  by  j 
“planters”  for  cultivation  on  the  “farms;”  (5)  artificially  raised  oyster  “seed,” 
secured  by  planting  oyster  shells,  etc.,  as  “cultch;”  (6)  cultivated  oysters,  i.  e., 
“seed”  from  whatever  source,  after  it  has  been  cultivated  one  or  more  years; 

(7)  technique  and  methods  of  oyster  cultuie,  especially  experimental  methods; 

(8)  charts,  tables,  photographs,  statistics,  literature,  etc. 

A detailed  description  of  the  exhibit  is  given. 
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VETERINARY  SCIENCE  AND  PRACTICE. 

J.  F.  Duggar,  Editor. 

Anthrax,  A.  T.  Neale  ( Delaware  Sta.  Bui.,  No.  20,  pp.  15). — The 
following  topics  are  treated:  History  of  the  anthrax  epidemic  of  1892; 
proof  that  the  disease  was  anthrax;  the  nature  of  anthrax;  means  by 
which  the  disease  was  introduced  into  Delaware;  fatality;  and  means 
for  checking  the  spread  of  the  disease. . 

During  the  summer  and  fall  of  1892,  40  cows  and  9 horses  are  known 
to  have  died  of  anthrax  on  ten  farms  in  Delaware,  and  four  cases  oc- 
curred among  the  owners  of  the  cows.  Bacteriological  observations 
revealed  the  presence  of  the  anthrax  bacillus.  It  is  stated  that  the  dis- 
ease was  probably  introduced  into  the  State  by  means  of  drovers  or  by 
skins  from  foreign  countries  used  in  morocco  factories.  Several  out- 
breaks of  anthrax  in  Germany  are  discussed  in  order  to  show  how  these 
so-called  “wild  skins”  carry  the  contagion.  In  the  immediate  neigh- 
borhood of  the  farms  infected  in  1892  skin  scraps  and  hair  from  morocco 
factories  had  within  two  or  three  years  previous  been  used  in  composts. 
Even  the  use  of  lime  from  morocco  works  as  a manure  is  not  considered 
thoroughly  safe,  since  this  contains  hair,  sweepings,  and  skin  scraps. 
Whenever  anthrax  is  suspected,  peat  and  similar  dried  swamp  litter 
coming  from  lands  subject  to  overflow  from  streams  which  run  near 
tanneries,  woolen  mills,  slaughter  houses,  or  bone-boiling  establish- 
ments, should  be  avoided. 

Anthrax  may  also  be  carried  on  the  boots  or  clothing  of  a person  who 
has  examined  a carcass,  and  during  such  examinations  the  disease  may 
be  transferred  to  man.  The  relation  of  buzzards  to  the  spread  of  this 
disease  is  now  being  investigated  by  the  station.  At  the  time  of  an 
epidemic  all  carrion  likely  to  attract  buzzards  should  be  burned  or 
buried  and  the  ground  under  buzzard  roosts  should  be  regarded  as  a 
possible  point  of  contagion. 

The  carcasses  of  animals  dying  of  this  disease  should  be  burned,  or, 
if  this  is  impracticable,  deeply  buried  in  an  isolated  place.  Protective 
inoculation  has  been  extensively  practiced  in  Australia  and  is  now 
under  investigation  at  the  station. 

Tuberculosis  and  the  Koch  test,  E.  P.  Niles  ( Virginia  Sta.  Bui. 
No.  26,  March , 1893,  pp.  55-60). — A popular  discussion  of  the  nature  of 
tuberculosis  and  the  means  by  which  it  is  spread  is  followed  by  tabu- 
lated data  giving  the  temperatures  of  the  animals  of  two  herds  after 
inoculation  with  tuberculin.  In  the  station  herd  of  54  cattle  only  one 
gave  a notable  increase  in  temperature  after  inoculation.  Though  this 
animal  was  apparently  healthy  and  showed  no  physical  symptoms  of 
the  disease,  yet  upon  post-mortem  examination  tubercles  of  consider- 
able size  were  found  in  the  lungs,  liver,  and  intestines.  Two  other 
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animals  showed  a slight  elevation  of  temperature,  but  when,  two 
weeks  later,  a second  test  was  made  no  characteristic  reaction  took 
place.  A herd  of  38  head  of  cattle  belonging  to  the  Miller  School  was 
also  inoculated.  The  table  of  results  shows  that  only  one  animal  gave 
the  characteristic  reaction,  and  the  existence  of  the  disease  in  this 
instance  was  confirmed  by  a post-mortem  examination. 

Southern  cattle  plague  (Texas  fever),  F.  S.  Billings  (Nebraska 
Sta.  Bui.  No.  28 , March , 1893 , pp.  Ill , plates  2 , figs.  8). — This  is  the  third 
report  of  the  author’s  investigations  on  Texas  fever.  The  bulletin  con. 
sists  in  part  of  a reprint  of  Bulletins  Nos.  7,  8,  9,  and  10  of  the  station 
(E.  S.  R.,  vol  i,  p.  123).  The  data  given  in  those  bulletins  are  further 
discussed.  The  new  matter  is  chiefly  controversial. 

The  results  of  inoculation  experiments  in  the  winter  of  1891-’92  are 
also  given.  It  is  asserted  that  in  ticks  from  Mississippi  and  in  their 
excrement  was  found  the  bacillus  to  the  agency  of  which  the  author 
attributes  the  disease;' that  pure  cultures  from  the  tick  were  used  in 
inoculating  two  calves,  a Guinea  pig,  and  a rabbit;  that  one  calf  died; 
that  the  other  sickened,  but  recovered;  that  both  of  the  small  animals 
died ; and  that  the  bacillus  referred  to  was  found  in  the  blood  of  the 
Guinea  pig  and  in  that  of  the  rabbit. 


AGRICULTURAL  ENGINEERING. 

Irrigation  experiments,  J.  W.  Sanborn  (Utah  Sta.  Bui.  No.  24, 
Aug.,  1893,  pp.  8). — Plats  (size  not  stated)  drained  to  the  depth  of  2£ 
feet  by  stoue  drains  which  were  11  feet  apart  and  emptied  into  water- 
tight vaults  were  irrigated  with  river  water  of  known  composition  as 
follows:  Sufficient  water  was  applied  to  saturate  the  soil  (1)  to  a depth 
of  1 J feet,  (2)  to  a depth  of  2J  feet,  (3)  to  a depth  of  3J  feet,  and  (4)  to  a 
depth  of  4 feet.  The  stated  purpose  of  the  trial  was  u to  make  an  inquiry 
asto  the  influenceof  amounts  of  water,  uotonly  on  the  crops  raised,  which 
would  be  the  practical  side  of  the  question,  but  upon*the  influence  of 
the  water  upon  soil  fertility  and  also  upon  its  direct  influence  as  a sup- 
ply of  plant  food.”  One  series  of  plats  treated  as  above  described  was 
seeded  to  wheat  and  another  to  timothy.  The  yields  of  these  crops  and 
the  amounts  and  composition  of  the  drainage  water  from  the  different 
plats  are  tabulated  and  discussed.  The  general  conclusions  arrived  at 
are  as  follows: 

(1)  The  best  yield  of  grain  was  secured  where  water  was  applied  sufficiently  to 
saturate  the  soil  feet  deep. 

(2)  The  best  yield  of  grass  was  secured  from  the  heaviest  application  of  water. 

(3)  Drainage  did  not  appear  to  result  in  an  increased  amount  of  moisture  absorbed 
from  the  air. 

(4)  The  lateral  movement  of  water  was  very  small. 
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(5)  Tlie  water  of  Logan  River  furnishes  a superabundance  of  lime,  but  only  a very 
small  per  cent  of  the  potash,  nitrogen,  and  phosphoric  acid  required  by  crops. 

(6)  The  Logan  River  water  is  entirely  inadequate  to  maintain  soil  fertility.  This 
is  true  of  the  water  of  other  rivers  analyzed  at  the  station  laboratory. 

(7)  Practically  all  of  the  plant  food  applied  by  irrigating  water  in  sufficiency  for 
crops  is  retained  by  soils  j or  ordinary  irrigation  does  not  leach  fertility  from  the 
soiL 
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Fifth  Annual  Report  of  Alabama  College  Station  ( Alabama 
College  Sta.  Report  for  1892 , pp.  18). — Treasurer’s  report  for  the  fiscal 
year  ending  June  30,  1892,  together  with  brief  reports  of  the  chemist, 
botanist,  agriculturist,  and  veterinarian  of  the  station. 

Fifth  Annual  Report  of  the  Louisiana  Stations  ( Louisiana  Stas . 
Report  for  1892 , pp.  4). — This  includes  very  brief  reports  of  the  sub- 
stations, together  with  the  treasurer’s  report  for  the  fiscal  year  ending 
June  30,  1892. 

Report  of  Director  of  New  Jersey  Stations  {New  Jersey  Stas. 
Report  for  1892 , pp.  1-5). — A brief  review  of  the  work  of  the  several 
departments  for  the  year  and  a list  of  the  bulletins  published  by  the 
State  and  college  stations. 

Report  of  Treasurer  of  New  Jersey  State  Station,  J.  Neilson 
{New  Jersey  Stas.  Report  for  1892,  pp.  23). — A financial  statement  for  the 
year  ending  December  31,  1892. 

Legislation,  station  work,  and  publications  {New  Jersey  Stas. 
Report  for  1892,  pp.  515-534). — This  contains  the  acts  of  the  State  legis 
lature  relating  to  the  station,  fungus  diseases  of  plants,  the  State 
Weather  Service,  and  the  inspection  of  fertilizers  ; a catalogue  of  the 
bulletins  issued  by  the  stations  from  their  organization  to  December  31, 
1892 j directions  for  sampling  fertilizers  and  feeding  stuffs,  and  the 
order  of  station  work  during  the  year. 

Fifth  Annual  Report  of  New  Jersey  College  Station  {New  Jer- 
sey Stas.  Report  for  1892,  pp.  535-539). — This  contains  a brief  statement 
regarding  the  organization  of  the  station  and  the  financial  report  for 
the  fiscal  year  ending  June  30,  1892. 


ABSTRACT  OF  PDBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


The  prairie  ground  squirrels,  or  spermophiles,  of  the  Missis- 
sippi Valley,  V.  Bailey  ( Division  of  Ornithology  and  Mammalogy , j 
Bui . No.  4 , pp.  69 , plates  3,  maps  4). — The  species  of  spermophiles  in- 
habiting the  region  covered  by  this  bulletin  are  Spermophilus  tridecem- 
Uneatus , S.  mexicanus , 8.  franklini , & spilosoma  ohsoletus,  and  8.  rich - 
ardsoni,  popular  descriptions  and  life  histories  of  which  are  given. 
The  stomachs  of  a large  number  of  specimens  were  examined  and  tab- 
ular information  is  given  of  their  contents.  In  addition  to  their  eating  j 
large  quantities  of  grain,  their  food  habits  show  them  to  be  great  j 
destroyers  of  insects.  Their  natural  enemies  are  hawks,  owls,  weasels, 
foxes,  coyotes,  etc.  Various  artificial  means  are  suggested  for  keeping  jj 
them  in  check,  as  poisons,  traps,  guns,  etc.  Experiments  are  given  j 
with  carbon  bisulphide  for  their  destruction,  and  the  author  recom- 
mends it  as  one  of  the  best  means  of  ridding  a field  of  these  pests,  ! 
Detailed  information  is  given  of  its  use  by  correspondents  of  the  Divi- 
sion,  with  almost  unqualified  success.  It  seems  the  cheapest  and  most  j 
effective  destructive  agent  tried.  The  practice  followed  in  some  States 
of  giving  bounties  for  the  destruction  of  spermophiles  is  condemned 
by  the  author  as  wasteful  and  as  not  securing  any  appreciable  diminu- 
tion of  the  pest.  Maps  are  given  showing  the  distribution  of  each 
species. 

Suggestions  for  the  establishment  of  food  laboratories,  Edwaiid 

Atkinson  ( Office  of  Experiment  Stations , Bill.  No.  17,  pp.  20). — In  this 
article  the  author  advocates  the  establishment  of  food  laboratories,  for  j 
the  study  of  the  economical  nutrition  of  man  and  the  art  of  preparing 
food,  in  connection  with  the  agricultural  experiment  stations  of  the 
United  States.  He  urges  that  u there  is  yet  no  popular  science  of 
cooking;  there  is  yet  no  common  art  of  cooking;  there  is  now  wide- 
spread ignorance  on  the  whole  subject,  resulting  in  a waste  which  is 
not  only  unprofitable  but  noxious  in  its  influence  on  the  general  j 
health  of  the  community.” 

The  art  of  cooking  as  now  practiced  is  wholly  empirical  and  to  a great  extent  bad. 
Almost  all  rapid  or  quick  cooking  is  bad  cooking.  The  science  of  cooking,  as  I have 
stated,  consists  in  the  regulated  application  of  the  right  degree  of  heat  for  a suitable 
time  to  work  the  true  conversion  of  the  raw  food  materials  into  nutritious  food.  If 
there  is  a variation  of  any  considerable  amount  in  either  of  these  elements,  i e.,  in 
the  uniformity  or  degree  of  heat,  or  in  the  time  of  its  application,  the  cooking  will, 
as  a rule,  be  bad.  For  instance,  if  animal  foods  are  subjected  to  excessive  heat,  as 
they  are  apt  to  be  in  the  frying  pan  and  in  the  cooking  stove,  they  become  more 
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■ productive  of  dyspepsia  than  of  energy.  The  development  of  a food  laboratory  may 
therefore  he  directed  toward  the  right  methods  of  preparation  of  the  food  of  man- 
kind. Unless  that  object  is  incorporated  with  the  other  work  of  the  experiment 
! stations,  they  may  totally  fail  in  their  true  object,  which  is  the  final  conversion  of 
the  nutrients  in  food  material  to  the  nutrition  of  mankind. 

| As  preparatory  to  these  laboratories  the  first  work  indicated  is  the 
collation  of  what  has  already  been  done  in  this  country  and  abroad,  to 
render  the  results  accessible.  As  to  the  kind  of  investigation  desirable 
the  author  makes  the  following  suggestions : 

' The  lines  of  investigation  which  ought  to  be  considered  are,  first,  the  best  means 
to  produce  the  highest  amount  of  human  energy  with  the  least  waste;  that  is  to  say,, 
the  best  form  in  which  food  materials  are  to  he  consumed;  how  far  can  predigestion 
outside  the  body  take  the  place  of  work  done  in  the  body  without  detriment  to  the 
ji  machinery?  Another  line  of  investigation  may  be  the  following  : If  a simple,  monot- 
i onous  food  is  best  for  the  animal,  is  a greater  variety,  and  especially  are  stirnu- 
} lating  flavors,  better  for  the  mental  work  of  the  human  thinker  than  for  the  muscu- 
lar work  of  the  human  animal  ? Or  perhaps  this  problem  might  be  reversed.  May 
not  the  human  animal  be  developed  into  a higher  type  of  the  human  thinker  by 
developing  right  methods  in  the  choice  of  food  and  in  its  preparation?  These  are 
perhaps  somewhat  visionary  suggestions.  They  are  put  in  this  form  in  order  to  give 
point  to  the  suggestions  submitted.  Third,  what  is  the  relation  of  physical  exer- 
j cise,  apart  from  work,  to  the  nutrition  of  the  body  as  an  instrument  of  thought? 

| The  number  of  problems  which  may  be  presented  for  solution  in  this  matter  is  very 
great.  * * * The  work,  thus  far,  has  been  that  of  individuals,  taken  up  in  a 

| disjointed  way  without  any  special  system.  The  cooperation  of  a large  number  of 
|i  workers,  investigating  on  a common  plan,  is  required. 

The  article  concludes  with  a description  of  the  Hew  England  kitchen 
in  Boston,  Massachusetts,  which  is  cited  as  an  example  of  a successful 
Is  food  experiment  station. 

Report  of  the  statistician  ( Division  of  Statistics , Report  No.  110 , n. 
ser.,  November,  1893,  pp.  415-458). — This  includes  articles  on  the  follow- 
ing subjects:  The  estimated  yields  of  corn,  potatoes,  hay,  tobacco, 

! sorghum,  and  buckwheat;  and  the  prospects  of  cotton,  apples,  pears, 

| and  grapes;  the  imports  of  American  wheat  Hour  into  Europe;  the  hop 
crop  of  England  for  1893;  the  beet  sugar  production  of  Europe  for  the 
year  1893-’91;  a summary  of  a monograph  on  agriculture  in  Great 
Britain  and  Ireland,  by  E.  Clarke;  notes  from  consular  reports;  and 
freight  rates  of  transportation  companies. 
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The  sexual  reproduction  of  Ustilagineae,  P.  A.  Dangeard 

(Compt.  Rend.,  117  (1893),  No.  15 , pp.  496,  497). — The  author  calls  atten- 
tion to  the  fact  that  the  phenomenon  of  fecundation  is  still  unknown 
for  many  fungi,  on  which  account  many  are  considered  as  wholly  with- 
out sexuality.  The  information  embraced  in  the  present  paper  was  ) 
obtained  in  a histological  study  of  the  family  JJstilaginece,  and  the  ! 
author  thinks  it  an  explanation  of  their  reproduction. 

The  nuclei  are  very  small,  but  in  the  more  favorable  cases  there  may 
be  distinguished  a membrane  surrounding  them  and  a nucleolus.  The 
fecundation  is  accomplished  in  those  cells  which  have  been  commonly 
considered  as  spores,  but  which  in  reality  are  the  oospores  produced 
from  the  oogonia.  In  each  swollen  cell,  at  the  beginning,  are  found 
two  nuclei  corresponding,  one  to  the  male,  and  the  other  to  the  female 
nucleus;  the  protoplasm  of  the  cell  becomes  condensed;  the  two  nuclei  1 
approach  each  other  and  upon  contact  blenu  into  a single  central  nucleus ; 
at  the  same  time  the  surface  of  the  condensed  protoplasm  forms  a j 
double  wall,  of  which  the  exterior  one  frequently  presents  the  pro-  j 
jections  and  reticulations  of  the  various  genera  and  species.  The  primi- 
tive swollen  cell  corresponds  to  an  oogonium  and  the  spore  which  it 
contains  is  an  oospore.  The  condensation  of  the  protoplasm  is,  in  gen- 
eral, very  slight  and  the  membrane  of  the  oospore  is  found  almost  in 
contact  with  the  walls  of  the  oogonium.  In  that  way  the  error  origi- 
nated of  considering  these  organs  as  simple  cells  filled  with  spores. 

To  those  wishing  to  verify  his  observations  the  author  recommends  the 
use  of  Ustilago  receptaculorum , a species  in  which  the  oogonium  and  j 
oosphere  may  be  readily  recognized  on  account  of  their  size,  13q-17/n 
The  author  has  examined,  among  others,  TJstilago  violacea,  Doassansia 
alismatis,  and  the  genus  Entyloma,  all  of  which  gave  similar  results 
to  the  one  given  above,  and  he  thinks  they  affirm  his  proposition  that 
the  Ustilaginece  have  a method  of  sexual  reproduction. — w.  h.  e. 

The  valuation  of  arable  soils  on  a scientific,  statistical  basis, 

G-.  Thoms  (Mitt,  kaiserl.  livldnd.  gemeiniitz.  oeken.  Soc.,  1893,  No.  13,  pp. 

122,  charts  7). — This  is  the  second  communication  by  the  author  on  this 
subject,  the  first  * being  published  in  1888.  The  present  paper  deals 
with  data  obtained  in  the  examination  of  284  samples  of  soil  collected 
in  1885  from  47  estates  in  the  district  around  Dorpat.  These  soils  were 
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classified  according  to  actual  productive  capacity  and  then  submitted 
to  chemical  and  physical  analysis  to  trace,  if  possible,  the  relation 
between  chemical  and  physical  properties  of  soils  and  their  agricultural 
value,  with  a view  to  instituting  a more  equitable  system  of  taxation. 
The  report  is  devoted  to  the  following  subjects:  The  geological  charac- 
teristics of  the  region  represented  by  the  soil  samples;  a tabular  repre- 
sentation with  explanations  of  the  relation  between  the  quality  of  the 
soils  and  their  chemical  and  physical  analyses;  graphic  representations 
of  the  relation  between  yield,  and  depth  of  soil  and  its  content  of  phos- 
phoric acid,  lime,  potash,  and  nitrogen;  methods  of  taking  and  prepar- 
ing soil  samples,  and  of  analyses;  and  a discussion  of  the  question, 
Has  the  phosphoric  acid  content  of  the  soils  and  subsoils  of  the  Dorpat 
region  increased  or  decreased  under  culture? 

The  conclusions  drawn  by  the  author  from  this  work  are  as  follows: 

The  phosphoric  acid  content  stands  in  direct  relation  to  the  quality 
of  the  soil,  for  a good  soil  contains  a larger  amount  of  phosphoric  acid 
than  one  of  medium  quality,  and  the  latter  than  one  of  the  poorest 
quality.  Moreover,  the  subsoils  of  the  first  class  are  richer  in  phos- 
phoric acid  than  those  of  the  second,  and  these  again  are  richer  than 
those  of  the  poorer  class. 

The  phosphoric  acid  content  of  the  subsoil  is,  on  the  average,  greater 
than  that  of  the  overlying  soil;  from  which  it  follows  that  in  the  sys- 
tem of  culture  prevailing  in  the  Dorpat  region  an  increase  and  not  a 
decrease  of  the  phosphoric  acid  of  the  soil  has,  as  a rule,  taken  place. 

Not  only  as  regards  the  phosphoric  acid  content,  but  also  in  respect 
to  nitrogeu,  potash,  and  lime,  does  the  best  soil  exceed  that  of  medium 
quality,  and  this  in  turn  that  of  poorest  quality.  The  most  marked 
relation,  however,  was  observed  in  case  of  the  phosphoric  acid.  The 
depth  of  the  soil  also  bears  a diiect  relation  to  its  quality. 

Contrary  to  what  was  observed  in  case  of  phosphoric  acid  and  nitro- 
gen, the  subsoil  was,  on  the  average,  richer  in  potash  and  lime  than  the 
corresponding  upper  soil. 

The  average  figures  for  the  physical  properties — hygroscopicity, 
absorption  of  ammonia,  water  capacity,  and  proportion  of  sand  and 
clay — vary  so  slightly  for  the  good,  medium,  and  poor  soils  that  no 
marked  relation  to  the  productive  capacity  can  be  traced. — w.  h.  b. 

The  culture  of  autumn  catch  crcps,  P.  P.  Deherain  (Ann. 
Agron.j  19  (1893),  No.  7, pp. 305-338). — By  means  of  pot  experiments  the 
author  determined  the  amount  of  nitrogen  escaping  in  the  drainage 
water  from  soil  left  without  any  crop  and  from  corresponding  soil  bear- 
ing autumn  catch  crops.  The  heavy  rains  of  autumn  leach  out  from 
the  soil  a large  amount  of  nitrogen.  As  the  average  of  the  years  1890, 
1891,  and  1892,  the  author  found  that  the  loss  per  hectare  was  about 
10  kg.  of  nitric  nitrogen,  equivalent  to  250  kg.  of  nitrate  of  soda. 
These  experiments  and  others  have  demonstrated  that  this  loss  can  be 
reduced  or  entirely  suppressed  by  sowing  a catch  crop  immediately 
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after  the  removal  of  the  main  crop.  For  this  purpose  vetch  or  mustard 
is  recommended.  These  plants,  covering  the  soil,  frequently  take  up 
all  of  the  rainfall,  so  that  there  is  no  drainage  water.  But  even  when 
the  drains  are  active  catch  crops  diminish  the  loss  of  nitrogen. 

In  1892  such  catch  crops  yielded  on  an  average  about  15  tons  of  green 
material  per  hectare,  containing  78  to  80  kg.  of  nitrogen.  In  the  winter 
of  1891-’92  the  loss  of  nitric  nitrogen  from  soil  without  a crop  was 
15.066  kg.  per  hectare ; from  soil  on  which  vetch  was  growing,  12.004 
kg.;  from  soil  on  which  a mixture  of  mustard  and  clover  was  growing, 
6.072  kg.  Acropof  vetch  growing  in  one  set  of  pots  was  cut  and  turned 
under  in  another  setof  pots  about  the  end  of  November,  and  the  drainage- 
water  from  the  pots  receiving  this  green  fertilizerwas  compared  with  that 
from  pots  containing  bare  soil.  Decomposition  commenced  during  the 
winter,  but  was  slight  until  February,  so  that  from  November  24  to 
February  9 the  losses  of  nitrogen  differed  but  slightly  for  the  bare  and  for 
the  treated  pots.  Not  until  late  in  February  did  the  drainage  water  from 
the  pots  fertilized  with  this  green  manure  become  notably  richer  in 
nitrogen  than  that  from  the  bare  pots. 

The  loss  from  pots  in  which  the  vetch  remained  standing  all  winter, 
and  from  similar  pots  in  which  the  crop  was  cut  and  removed  in 
November,  leaving  only  the  roots  in  the  soil,  was  determined.  The 
pots  with  a standing  crop  lost  from  November  24  to  February  9,  5.95 
kg.  per  hectare;  from  the  pots  containing  stubble  the  loss  was  7.58  kg., 
showing  but  a small  advantage  in  favor  of  leaving  the  crops  standing 
all  winter.  However,  when  the  losses  just  indicated  are  compared  with 
the  loss  of  nitrogen  on  the  bare  soil,  viz,  16  kg.,  it  is  seen  that  both 
the  standing  crop  and  the  stubble  were  of  advantage  in  conserving 
the  nitrogen  of  the  soil. 

During  the  following  spring,  summer,  and  autumn,  the  soil  on  which 
only  the  roots  and  stubble  were  left  yielded  to  the  drainage  water 
93.008  kg.  of  nitric  nitrogen  per  hectare;  where  vetch  grown  on  other  pots 
was  turned  under  in  November  the  amount  was  102.05  kg. ; and  where 
vetch  was  left  standing  during  tlie  winter  and  turned  under  February  5 
the  amount  was  109.09  kg.  The  loss  from  the  bare  soil  during  this 
time  was  only  72.005  kg.  These  figures  show  that  the  following 
spring,  summer,  and  fall  the  greatest  amount  of  nitric  nitrogen  was 
furnished  by  vetch  plowed  under  February  5,  slightly  less  by  the  vines 
alone  turned  under  in  November,  and  still  less  by  the  stubble  alone. 
However  disposed  of,  the  catch  crop  in  every  case  furnished  consider- 
ably more  nitrogen  the  following  season  than  was  set  free  in  the  soil 
which  had  not  borne  an  autumn  crop.  In  the  dry  season  of  1892,  this 
excess  of  nitrogen  did  not  become  available  till  late  in  the  year.  The 
author  recommends  the  turning  under  of  catch  crops  late  in  autumn 
rather  than  in  the  spring,  so  that  their  nitrogen  may  become  available 
in  time  for  the  usual  farm  crops. 
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I On  the  pots  which  bore  the  catch  crops  of  mustard  and  clover  the 
green  manure  was  not  turned  under  till  March  27,  1892.  These  pots 
liberated  per  hectare  during  the  following  spring,  summer,  and  autumn 
125.052  kg.  of  nitrogen,  while  the  corresponding  soil  which  had  not  borne 
| a catch  crop  the  previous  autumn  yielded  up  to  the  drainage  water 
j during  this  time  only  72.005  kg.  of  nitric  nitrogen  per  hectare. 

The  advantage  of  autumn  catch  crops  is  stated  to  consist  in  their 
j storing  up  in  autumn  and  winter  the  nitrates  formed  in  the  previous 
j warm  season,  which  without  these  plants  would  be  lost  in  the  drainage 
water  of  winter;  and  in  the  fact  that  the  nitric  nitrogen  stored  up  by 
I these  plants  reappears  in  the  same  form  the  following  season,  when  it 
| can  be  utilized  by  the  ordinary  farm  crops. 

The  pots  on  which  catch  crops  (entire  plants)  were  turned  under 
I furnished  ail  average  of  45.008  kg.  of  nitric  nitrogen  per  hectare  in 
| excess  of  that  from  the  pots  without  green  manure.  This  amount 
of  nitrogen  is  equivalent  to  300  kg.  of  nitrate  of  soda,  valued  at  09 
I francs  (about  $5.00  per  acre),  which  more  than  pays  the  expenses  of 
| the  catch  crop. — J.  F.  D. 

Potassium  phosphate  as  a fertilizer,  T.  Meter  ( Chem . Zig.,  17 
{1893),  TV7!?.  70,  pp.  1267,1268). — The  desirability  of  a more  extended  use 
of  this  concentrated  fertilizer  is  urged.  Aside  from  its  purity,  this  salt 
contains  two  elements  of  plant  food  in  intimate  combination,  so 
that  where  a root  hair  finds  a particle  of  phosphoric  acid  it  finds  at 
the  same  instant  a particle  of  potash.  This  is  of  especial  importance 
in  time  of  drought.  In  potassium  phosphate  which  is  non-corrosive, 
and  readily  soluble  in  water,  the  farmer  has  an  excellent  top  dressing 
with  which — either  alone  or  in  combination  with  nitrate  of  soda — to 
hasten  the  growth  of  backward  crops. 

The  general  and  extended  use  of  potassium  phosphate  depends,  how- 
ever, upon  its  economical  production.  Probably  the  best  method  of 
preparation  yet  proposed  is  that  worked  out  by  the  author  and  patented 
in  Germany  by  H.  and  E.  Albert,  of  Biebrich,  which  is  substantially 
as  follows:*  A measured  quantity  of  about  10  per  cent  phosphoric 
acid  is  poured  out  into  a reservoir  provided  with  a stirring  apparatus ; 
the  sulphate  of  potash  required  to  form  potassium  sulpliopliosphate, 
KHSO4  KH2  P04,  is  dissolved  in  the  acid  and  the  amount  of  chalk 
phosphate  (the  so-called  craie  grise  of  France  and  Belgium,  containing 
30  to  40  per  cent  of  phosphate  of  lime  and  40  to  50  per  cent  of  carbon- 
ate) necessary  to  remove  the  sulphuric  acid  as  gypsum  is  slowly  added 
to  the  solution,  with  constant  stirring.  After  about  an  hour  the  decom- 
position is  complete,  and  the  phosphate  solution  is  separated  from  the 
residue  of  impure  gypsum  by  means  of  a filter  press.  The  solution  is 
evaporated  to  a sirupy  consistence  and  then  kept  in  a chamber  heated 
to  70  to  80°  C.  by  means  of  steam  until  a dry,  hard  salt  is  obtained, 
which  is  easily  reduced  to  powder  in  a disintegrator. 

* See  also  Ztschr.  angew.  Chem.,  1893,  No.  21,  p.  653. 
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The  residue  from  the  press,  which  contains  a certain  amount  of  insol- 
uble phosphate,  is  placed  in  a second  tank  and  treated  with  the  sul- 
phuric acid  necessary  to  dissolve  this  phosphate,  and  again  pressed. 
The  solution  thus  obtained,  together  with  the  washings  of  the  final 
residue,  are  conducted  into  the  first  reservoir  to  serve  in  the  reduction 
of  a second  lot  of  phosphate.  The  final  residue  of  gypsum  is  put  on 
the  market  as  a manure  or  manure  preservative. 

The  salt  thus  prepared  contains  38  to  40  per  cent  of  phosphoric  acid 
and  3L  to  33  per  cent  of  potash,  and  has  been  used  with  advantage  on 
cereals,  grapes,  and  strawberries. — w.  H.  b. 

The  development  of  the  peanut,  A.  Andouard  ( Compt . Rend., 
117  (1893),  No.  5,  pp.  298-300 ). — Peanuts  from  an  estate  in  lower  Egypt 
were  studied  by  the  author.  The  roots  were  covered  with  tubercles. 
The  author  refers  to  a paper  published  by  Eriksonn  in  1874,  denying 
the  existence  of  tubercles  on  the  peanut,  and  to  a paper  by  Gain,  show- 
ing that  these  tubercles  form  only  in  q moist  soil. 

The  peanut  grows  quite  slowly  during  the  first  half  of  its  existence. 
Its  most  rapid  period  of  growth  is  during  the  fourth  month.  All  the 
parts  of  the  peanut  contain  sugar.  This  reaches  its  maximum  about 
the  one  hundred  and  fiftieth  day,  after  which  time  the  percentage  of 
sugar  is  largely  decreased  in  all  parts  of  the  plant.  In  the  stalks  and 
roots  starch  increases  from  the  beginning  to  the  end  of  vegetation,  but 
in  the  fruit  the  percentage  of  starch  constantly  decreases. 

The  protein  substances  of  the  stalks  and  roots  decrease  at  the  flow- 
ering period,  but  in  the  fruit  the  increase  in  protein  is  constant.  The 
non-protein  nitrogen  tends  towards  a maximum  about  the  beginningof 
the  fruiting  period,  afterwards  decreasing,  though  at  maturity  the  nuts 
still  contain  non-protein  nitrogen.  The  fatty  substances  increase  until 
the  fruiting  period,  when  in  the  vegetative  organs  they  suddenly 
decrease.  The  increase  of  fat  in  the  seed  is  rapid  and  continuous. 
The  maximum  of  pectin  compounds  occurs  between  the  sixth  and  ninth 
weeks  for  the  organs  of  vegetation.  The  mineral  elements  are  relat- 
ively abundant  in  the  roots  and  stalks  when  the  plant  is  young,  after- 
wards decreasing. — j.  f.  d. 

Studies  on  a new  apricot  disease,  F.  Aderhold  ( Landw . Jahrb ., 
22  (1893), No. 3, pp.  435-467 ; abs.  in  Bot.  Centbl, .,  56  (1893),  No.  5,pp.  153- 
155). — Apricot  culture  has  been  conducted  in  the  vicinity  of  Mombach, 
Mentz,  for  sixty  or  seventy  years.  The  trees  are  grown  in  a light,  loose, 
sandy  soil  of  reddish  color  and  fine  grain.  The  soil  under  and  between 
the  trees  is  cultivated  with  asparagus,  tomatoes,  beans,  etc.  For  the 
past  six  years  apricot  culture  has  not  been  very  remunerative,  owing 
to  an  extraordinary  disease.  This  disease  makes  its  appearance 
every  year  in  May  after  the  first  few  warm,  sunny,  days.  When  it 
attacks  a tree  the  tips  and  margins  of  the  leaves  become  brown, 
dry,  and  dead.  The  dead  portions  seem  disposed  to  curl  up  over 
the  surface  of  the  leaves.  During  dry  weather  the  dead  parts  of  the 
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leaves  become  very  brittle  and  break  away,  leaving  the  leaf  badly 
mutilated.  A chance  estimate  gives  at  least  60  per  cent  of  the  trees 
of  the  district  as  affected  by  the  disease.  The  epidemic  character  of 
the  disease,  its  sudden  appearance  in  the  spring  of  the  year,  its  annual 
return,  and  its  gradual  spread  seem  to  indicate  that  it  may  be  of  fungus 
origin,  and  in  the  last  stages  of  the  dried  leaves  there  is  to  be  found  a 
luxuriant  fungus  growth.  The  author  has  found  present  in  nearly 
every  case  Cladosporium  herbarum  and  a species  of  Hendersonia. 
Experiments  were  conducted  to  ascertain  the  relation  between  the  two 
fungi,  but  with  negative  results.  The  Cladosporium,  if  taken  from  a 
dead  leaf  and  placed  in  a nutrient  solution  on  a green  leaf,  will  in  a 
few  days  cause  the  rapid  dying  of  the  leaf  tissue,  but  if  placed  in  water 
upon  the  leaf,  it  seems  to  have  no  effect.  The  author  thinks  the  Clados- 
porium may  possibly  be  the  cause  of  the  disease,  although  usually  not 
a parasitic  fungus.  The  Hendersonia  is  present  as  a saprophyte.  It 
may  be  that  the  summer  drought  and  drying  of  the  leaves  make  it 
possible  for  the  Cladosporium  to  attack  the  leaves. 

Another  view  is  that  the  disease  is  due  to  a lack  of  nutrition.  The 
author  reviews  some  of  the  work  of  such  investigators  as  Kraus, 
Sorauer,  Frank,  von  Thumen,  and  others,  showing  that  the  summer 
wilting  of  leaves  is  not  due  to  the  too  intense  sunlight  and  its  accom- 
panying heat,  nor  to  an  insufficient  amount  of  water,  but  to  a too 
scanty  supply  of  nourishment.  The  soil  of  Mombacli  was  analyzed  for 
its  lime  and  nitrogen  content.  There  was  found  a normal  amount  of 
lime  but  an  extraordinary  deficiency  of  nitrogen.  The  total  nitrogen 
was  only  about  0.023^6  per  cent,  with  scarcely  a trace  of  nitric  acid  in 
solution.  Risler  and  Colomb-Pradel  have  recently  shown  that  at  least 
0.5  per  cent  of  total  nitrogen  is  necessary  for  remunerative  tree  culture. 
If  this  view  be  accepted  the  author  thinks  the  lack  of  nitrogen  may 
be  the  cause  of  the  disease,  and  recommends  the  abundant  use  of 
manures  rich  in  nitrogen,  as  a means  for  its  prevention.  He  considers 
that  the  manuring  of  the  trees  will  make  them  more  resistant  against 
all  fungus  attacks.  Bordeaux  mixture  sprayed  over  the  trees  seems  to 
be  of  no  service  in  preventing  the  disease. — w.  h.  e. 

Recent  observations  on  brunissure  (Plasmodiophora  vitis),  P. 
Viala  and  G.  Sauvageau  ( Montpelier  and  Paris,  1893,  pp.  15;  abs. 
in  Bot.  Centbl.,  56,  (1893),  No.  1 and  2,  pp.  55,  56). — This  disease  first 
made  its  appearance  in  France  in  the  autumn  of  1892.  It  seemed  to 
be  found  almost  everywhere,  but  only  in  isolated  cases  was  it  very 
destructive.  At  first  the  injury  was  thought  to  be  due  to  scale  insects, 
but  later  to  a fungus  infection.  It  appeared  very  suddenly  in  the 
latter  part  of  July  and  continued  into  October  and  November.  The 
fungus  causes  a poor  ripening  of  the  grapes,  a reduction  in  their  sugar 
content,  a lack  of  maturity  in  the  vines,  and  the  appearance  of  black 
or  brown  zones  in  the  wood  as  far  down  as  the  roots. 
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The  brown  spots  upon  the  upper  side  of  the  leaves  at  the  beginning 
of  the  disease,  are  caused  by  the  formation  of  brownish,  tannin-contain- 
ing,  round  masses  in  the  epidermal  cells.  How  these  originate  is  not 
known  at  the  present  time.  After  a little  while  the  epidermal  cells 
become  deformed,  die  off  and  expose  the  underlying  parenchyma,  and 
numerous  white  spots  appear  upon  the  dark  background.  The  brown- 
ing and  suberizing  of  the  cells  passes  through  the  leaf  from  the  upper 
epidermis  and  at  last  appears  on  the  lower  side. 

In  the  green  cells  at  the  beginning  of  the  disease  the  existence  of 
the  parasite  can  often  be  made  out  by  treating  cross  sections  with  abso- 
lute alcohol.  Through  many  of  the  cells  may  be  seen  an  amoeboid 
mass,  reaching  as  far  as  the  plasma  extends.  In  the  brown  and  dried 
cells  the  network-  of  the  parasite  can  be  demonstrated. 

The  method  of  propagation  of  the  fungus  and  of  the  infection  of  the 
leaf  has  not  yet  been  established. — w.  h.  e. 

Two  new  diseases  of  mulberry,  Cl.  Boyer  and  F.  Lambert 
( Compt . Rend .,  117  (1893),  No.  8,  pp.  342 , 343).— The  authors  have 
observed  two  new  diseases  of  the  white  mulberry,  one  of  bacterial  origin 
and  the  other  due  to  an  undetermined  fungus. 

The  bacterial  disease,  due  to  Bacterium  mori,  is  especially  destructive 
to  young  mulberry  trees  in  the  nursery,  where  it  greatly  checks  the 
growth  of  the  branches.  The  disease  is  externally  manifest  by  the 
appearance  of  dark  brown  spots  on  the  lower  surface  of  the  leaves  and 
upon  the  branches.  The  spots  on  the  twigs  vary  greatly,  but  are  ordina- 
rily oval,  the  longer  diameter  extending  with  the  length  of  the  branch,  j 
Frequently  many  of  them  run  together,  forming  irregular  patches  of 
greater  or  less  extent,  and  finally  extending  into  the  wood  as  far  as 
the  pith.  Upon  the  leaves  the  spots  appear  along  the  veins  similar  to 
those  upon  the  twigs.  In  the  parenchyma  the  spots  are  small. and 
through  fusion  form  lesions  of  greater  or  less  extent,  which  change 
from  a rusty  color  to  nearly  black.  The  bacterium,  living  in  the 
thickened  tissues  which  it  has  destroyed,  develops  very  rapidly.  The 
disease  has  been  produced  upon  the  branches,  parenchyma,  and  veins 
of  the  leaves  by  means  of  artificial  inoculations.  Bacterium  mori  has 
been  isolated  and  cultivated  upon  solid  media,  where  it  forms  hemis- 
pherical colonies  at  first  white  and  hyaline,  afterwards  passing  to 
yellow. 

The  disease  due  to  the  undetermined  fungus  is  more  common  than 
the  former  one,  and  destroys  a greater  number  of  trees  every  year  j 
throughout  the  sericultural  region  of  France.  It  attacks  the  buds  and 
the  leaves  wither  and  dry  up.  The  disease  makes  its  earliest  appear- 
ance upon  the  tips  of  the  branches,  extends  to  their  base,  and  communi 
cates  with  the  principal  branches,  the  trunk,  and  finally  the  roots.. 
The  various  parts  of  the  tree  perish  and  the  wood  becomes  more  or 
less  dark  green  in  color.  The  author  thinks  these  changes  are  due  to 
the  mycelium  of  the  fungus  which  is  found  everywhere  in  the  vessels 
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of  the  wood.  The  mycelium  is  variable,  septate,  branched,  at  first 
whitish,  later  yellow,  and  finally  brown. 

The  two  diseases  are  to  be  the  subject  of  further  investigation. — 

w.  H.  E. 

Reports  on  experiments  in  checking  potato  rot  ( Board  of  Agri- 
culture, Great  Britain , 1892 , pp.  183 , figs.  1;  and  1893 , pp.  97). — Com- 
i piled  notes  are  given  on  the  use  of  fungicides  for  the  prevention  of 
j potato  rot  ( Phytophthora  infestans).  The  experiments  were  conducted 
in  England,  Ireland,  Scotland,  Austria-Hungary,  Belgium,  Denmark, 
j France,  Germany,  the  Netherlands,  and  the  United  States.  In  most 
j cases  the  experiments  were  conducted  during  the  years  1S90, 1891,  and 
j 1892,  a few  dating  back  to  1888  and  1889.  In  the  first  report  notes  are 
| given  on  the  history  and  cause  of  potato  rot,  with  the  life  history 
j and  illustrations  of  the  fungus. 

The  principal  means  employed  for  combating  the  rot  was  Bordeaux 
( mixture,  various  formulas  of  which  are  given,  in  what  are  called  1,  2, 
and  3 per  cent  solutions.  Other  remedies  were  tried  but  not  so  exten- 
; sively.  The  results  obtained  in  England  during  1891  were  all  favor - 
; able  to  the  use  of  Bordeaux  mixture.  The  amount  used  varied  from 
! 80  to  130  gallons  per  acre,  and  cost  from  $1.56  to  $2.16  per  acre  for  each 
application.  Where  the  strongest  solution  was  used,  the  foliage  was 
sometimes  injured.  In  a few  cases  there  was  a slight  decrease  in 
the  yield,  but  usually  there  was  an  increase  of  from  7.7  per  cent  to  58.75 
per  cent,  and  in  one  case  over  100  per  cent; 

In  Scotland,  Bordeaux  mixture  and  a powder  containing  sulphate  of 
copper  were  used,  but  with  little  effect.  Heavy  rains  followed  every 
application  and  they  may  have  washed  much  of  the  fungicide  away. 

In  Ireland  experiments  were  begun  in  1890  and  repeated  in  1891. 
The  rot  was  very  severe.  The  use  of  the  Bordeaux  mixture  seemed 
to  slightly  increase  the  yield  of  potatoes,  and  although  it  did  not  pre- 
vent the  rot,  the  potatoes  from  the  sprayed  vines  seemed  to  possess 
better  keeping  qualities.  In  mod  cases  the  fungicide  was  employed 
as  a curative  and  not  as  a preventive  agent. 

In  Austria-Hungary  the  loss  caused  by  potato  diseases  from  1884-’90 
averaged  15.96  per  cent  of  the  entire  crop.  Experiments  were  con- 
ducted at  Konigsberg  in  1890  with  Bordeaux  mixture,  and  they  were 
so  successful  that  Dr.  Marek  estimated  that  a saving  of  $9  to  $10  per 
acre  might  be  made  by  using  Bordeaux  mixture  at  a cost  of  $1.44  per 
acre. 

From  Belgium  the  results  of  extended  experiments  conducted  by 
Caluwe,  Petermaun,  and  Thienpont  are  given,  all  of  which  are  favor- 
able to  the  use  of  fungicides.  Bordeaux  mixture,  sulphate  of  iron  solu- 
tion, and  sulplio-steatite  were  all  tested,  with  a decided  advantage  in 
favor  of  the  first.  The  best  results  were  obtained  from  two  or  three 
applications  as  a preventive  treatment.  In  nearly  every  instance  an 
increased  yield  followed  the  use  of  the  fungicides.  The  experiments 
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in  1891,  reported  by  M.  Thienpont,  embraced  over  2,500  acres.  The  11 
quantity  of  fungicide  applied  varied,  but  M.  Thienpont  considers  I'1 
from  50  to  60  gallons  per  acre  for  the  first  application  and  70  to  115  ! ^ 
gallons  for  every  subsequent  one  the  best  amounts  to  use.  The  applica-  j 
tions  were  made  at  intervals  of  about  three  weeks. 

In  Denmark  the  series  of  experiments  of  Jensen  seem  to  indicate  j 
that  heating  the  tubers  before  planting  will  partially  diminish  the  1 
amount  of  disease  by  greatly  retarding  its  appearance,  and  as  a result,  1 
increase  the  crop.  The  use  of  Bordeaux  mixture  will  also  hold  it  in 
check.  Jensen  has  pointed  out  the  periodicity  of  the  disease  in  Den- 
mark from  1860-’91,  and  his  observations  have  been  confirmed  by  others  j 
in  other  countries. 

From  France  the  principal  reports  are  those  of  experiments  conducted  !i 
by  Girard  and  Prillieux.  Girard’s  experiments  extend  from  1888  to 
1891,  and  tend  to  show  the  great  advantage  to  be  secured  by  the  .use 
of  fungicides.  The  amount  of  Bordeaux  mixture  used  was  about  150  I 
gallons  per  acre  for  single  applications,  at  a total  cost  of  about  $3.  , 
With  this  treatment  M.  Girard  obtained  gains  for  various  varieties  of 
from  $10  to  $25  per  acre.  In  1890  he  investigated  six  fungicides  and 
the  effect  upon  them  of  artificial  rain.  Plants  were  grown  in  greenhouses, 
and  after  treatment  with  the  fungicide  they  were  subjected  to  artificial 
rains,  representing  a violent  downpour,  a heavy  rain  of  six  hours’ dura- 
tion, and  a light  shower  of  twenty- four  hours’  duration.  Plants  were  ! 
analyzed  before  and  after  each  rain.  Bordeax  mixture,  to  which 
molasses  had  been  added,  suffered  least  of  all  from  the  action  of  the  rain. 
The  violent  downpour  of  0.67  inches  in  twenty-two  minutes  was  the 
only  one  causing  any  loss  of  the  copper-molasses  mixture.  M.  Prillieux 
was  the  first  to  use  Bordeaux  mixture  for  the  potato  rot,  and  his 
efforts  were  so  successful  that  he  considers  it  almost  a specific  for  that 
disease  if  applied  early  enough.  Other  reports  are  given  from  France, 
all  of  which  confirm  the  opinions  of  Girard  and  Prillieux. 

From  the  Netherlands  a 1^  per  cent  solution  is  reported  on,  showing  ; 
quite  an  increase  in  the  yield  and  a decrease  in  diseased  tubers  in  pro- 
portion to  the  number  of  applications  given. 

From  the  United  States  reports  are  given  of  experiments  conducted 
at  the  Wisconsin,  Ohio,  and  Maine  Experiment  Stations,  confirming  the 
value  of  Bordeaux  mixture  as  a preventive  means  for  potato  rot. 

In  addition  to  the  reports  on  checking  potato  rot,  extensive  notes  are 
given  in  the  report  for  1892  on  potato  culture  as  pursued  in  nearly  all 
the  larger  potato-growing  countries. 

The  season  of  1892  was  an  unfavorable  one  for  potato  rot  in  Europe, 
except  in  a few  localities.  In  England  the  experiments  were  carried 
on  as  before,  to  further  test  the  efficiency  of  Bordeaux  mixture,  with 
results  in  the  main  corroborative  of  those  given  in  the  previous  year’s 
report.  The  experiments  in  England  and  Ireland  tend  to  show  that 
Bordeaux  mixture,  whatever  formula  is  used,  is  preventive  rather  than 
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curative  in  its  effect  upon  tlie  disease.  It  was  also  shown  that  some 
varieties  are  much  less  liable  to  attack,  and,  upon  the  more  resistant 
kinds,  the  fungicide  sometimes  produces  an  injurious  effect.  In  Eng- 
sland  the  addition  of  sugar  or  molasses,  as  suggested  by  Girard,  proved 
of  no  advantage  and  only  added  to  the  expense.  In  Ireland,  where 
The  disease  was  rather  troublesome,  the  efficacy  of  Bordeaux  mixture 
as  a preventive  of  potato  rot  was  clearly  shown,  and  no  additional 
advantage  was  gained  by  the  addition  of  molasses  to  the  formula.  In 
Belgium,  M.  Peter  maun  found  the  preventive  application  of  Bordeaux 
mixture  highly  beneficial  in  increasing  the  crop  and  lessening  the 
amount  of  diseased  tubers.  He  found,  also,  that  the  starch  content  of 
the  treated  potatoes  was  greater  than  in  those  whose  vines  had  received 
no  attention.  He  advises  that  the  first  spraying  be  given  before  any 
trace  of  the  disease  is  seen,  and  one  or  two  additional  treatments  at 
intervals  of  two  or  three  weeks.  In  France,  as  reported  in  1803,  Girard 
experimented  with  a copper-soda  solution  with  good  results.  It  was 
not  compared  with  Bordeaux  mixture,  so  its  relative  value  can  not  be 
j given. 

In  Germany  results  seemiugly  opposed  to  each  other  are  reported. 
ILiebscher,  whose  results  have  already  been  given  (E.  S.  B.,  vol.  iv, 
p.  864),  found  that  copper  compounds  decreased  the  yield  of  potatoes  in 
1892,  due,  he  thinks,  to  a direct  poisoning  influence  exerted  on  the 
plants  during  a dry  season 5 and  while  copper  is  injurious  to  plants 
under  certain  conditions,  he  considers  that  it  is  still  more  fatal  to  the 
potato  fungus,  and  should  not  be  wholly  condemned,  but  should  be  used 
with  discretion.  A series  of  experiments  conducted  at  Dresden  gave 
an  increased  yield  of  potatoes  as  well  as  an  increased  percentage  of 
starch  in  the  tubers,  for  those  plats  treated  with  Bordeaux  mixture  over 
all  others.  At  Limbach  the  same  experimenter  sprayed  a field  of  22 
acres,  leaving  a small  portion,  1J  acres,  as  a check.  Three  applications 
were  given  with  marked  results.  The  August  treatment,  in  this  case, 
seemed  most  essential.  Sorauer  conducted  an  experiment  to  test  the 
value  of  Bordeaux  mixture  as  compared  with  sulpho-steatite,  and  the 
results  given  by  most  of  the  previous  investigators  were  confirmed. 

In  general  the  conclusion,  based  on  the  foregoing  reports,  is  that 
Bordeaux  mixture  is  beneficial  in  combating  attacks  of  potato  rot. 
Care  must  be  used  in  selection  of  chemicals  and  application  of  the  mix- 
ture. No  fixed  rule  can  be  laid  down  for  the  time  of  spraying  or  quan- 
tity to  be  used.  The  experimenter’s  judgment  must  tell  him  that.  Dur- 
ing dry  seasons,  when  there  is  but  little  growth  of  the  fungus,  spraying 
may  be  injurious  to  some  kinds  of  potatoes,  but  the  beneficial  effect 
upon  those  liable  to  attacks  will  usually  more  than  make  up  for  any 
loss.  Bordeaux  mixture  does  not  wholly  prevent  attacks  of  the  potato 
rot  in  especially  bad  years,  but  nearly  all  experimenters  agree  that  it 
does  diminish  the  per  cent  of  diseased  tubers  and  increase  the  total 
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yield.  These  factors,  together  with  the  increased  starch  content  of  the  2 
treated  potatoes,  will  more  than  pay  for  the  cost  of  treatment. — w.  h.  e.  tj 

The  behavior  of  the  phosphorus  in  the  digestion  of  casein,  E.  |j 

Salkowski  ( CentbK  med.  Wiss .,  1893,  pp.  385 , 386;  abs.  in  Chem.  Centbl .,  1 
1893 , II,  No.  4 , p.  222).— It  has  been  very  generally  stated  that  in  the  | 
pepsin  digestion  of  the  casein  of  milk  the  phosphorus  of  the  casein  is  § 
separated  as  insoluble  paranuclein.  The  author  found,  however,  that  | 
the  paranuclein  contained  only  about  15  per  cent  of  the  phosphorus  I 
present  in  the  casein,  and  that  the  greater  part  of  the  phosphorus  was  1 
dissolved  by  the  digestive  fluid.  The  phosphorus  content  of  the  dry  I 
organic  matter  of  this  solution  was  accordingly  only  slightly  less  than  I 
that  of  casein  itself.  This  phosphorus  was  in  organic  confounds,  j 
He  points  out  the  source  of  the  error  in  previous  observations  which  1 
led  to  the  belief  stated  above. 

The  author  believes  this  discovery  to  have  a physiological  interest. 
As  long  as  it  was  believed  that  in  the  digestion  of  milk  the  plios-  1 
phorus  in  the  casein  was  excreted  as  insoluble  paranuclein,  the  object  I 
of  the  phosphorus  in  casein  was  not  apparent.  If,  on  the  other  hand,  1 
soluble  phosphorus -containing  digestion  products  result,  it  may  safely  1 
be  assumed  that  the  phosphorus  has  a definite  function  to  perform. — | 


E.  w.  A. 

Danish  pig-feeding  experiments,  1890-’92,  F.  Fries  and  P.  V. 
Petersen  ( 26de  Beretning  Kgl.  Yet.  og  Landbohbjsk.  Lab.  f.  Land . 
(Ikon.  Forsog , Copenhagen , 1892,  pp.  100). 

Synopsis. — A report  of  experiments  conducted  on  six  farms  with  344  pigs.  Barley 
or  rye  was  compared  with  wheat  bran,  and  with  different  varieties  of  roots 
(mangel-wurzels  and  beets).  Dairy  refuse  products  were  fed  as  additional 
feeds  in  all  cases.  Wheat  bran  was  shown  to  possess  a lower  feeding  value  than 
grain  (rye  or  barley)  and  to  produce  pork  of  poorer  quality.  Roots  produced 
equally  as  good  results  as  barley  or  rye,  and  the  indications  were  that  they  might 
be  advantageously  fed  to  the  extent  of  40  per  cent  of  the  whole  ration.  The 
following  quantities  of  different  feeding  stuffs  were  found  to  produce  an  equal 
growth  with  pigs,  viz,  1 pound  of  barley  or  rye,  6 pounds  of  centrifugal  skim  milk, 
12  pounds  of  whey  from  centrifugal  creameries,  8 pounds  of  commln  mangel- 
wurzels,  4 pounds  of  potatoes,  and  4 pounds  of  sugar  beets. 


The  results  of  earlier  experiments  conducted  at  the  Danish  Agri- 
cultural Experiment  Station  indicated  1 pound  of  skim  milk  to  be 
equivalent  in  feeding  value  for  pigs  to  2 pounds  of  whey,  and  1 pound 
of  grain  (rye  or  barley)  to  be  equivalent  to  6 pounds  of  skim  milk,  12  | 
pounds  of  whey,  8 pounds  of  mangel-wurzels,  or  4 pounds  of  potatoes. 

The  experiments  here  reported  were  conducted  on  six  farms  with  344 
pigs,  divided  into  sixty-six  lots  of  4 to  6 pigs  each.  The  object  was  to 
study  the  feeding  value  of  coarse  wheat  bran  and  of  roots  with  differ- 
ent content  of  sugar  and  dry  matter,  as  compared  with  grain  (barley 
or  rye).  Buttermilk,  skim  milk,  and  whey  were  fed  as  additional  feeds 
in  all  cases. 
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The  plan  of  the  present  experiments  was  to  feed  in  ten  day  periods, 
the  amount  of  feed  being  determined  by  the  owner  of  each  estate  or 
his  representative.  The  relation  between  the  different  foods  fed  on 
the  other  hand,  was  the  same  for  all  estates,  and  had  been  previously 
decided  upon.  At  the  conclusion  of  the  experiments  the  pigs  were 
shipped  to  the  nearest  pork-packing  establishment,  where  they  were 
slaughtered,  a representative  of  the  station  being  present  to  take  notes 
and  make  weighings.  The  carcasses  and  pork  were  scored  to  deter- 
mine the  commercial  value  of  the  pigs. 

Wheat  hr  an  vs.  rye  or  barley  for  pigs. — The  experiments  were  con- 
ducted on  five  different  farms,  wheat  bran  being  compared  with  barley 
on  some  farms  and  with  rye  on  others.  The  pigs  on  each  farm  were 
divided  into  five  equal  lots,  the  separate  lots  receiving  grain  (barley  or 
rye)  or  wheat  bran  alone  or  in  various  combinations.  All  the  pigs 
received  skim  milk  or  whey.  The  trial  lasted,  on  an  average,  one 
hundred  and  twelve  days,  and  included  a total  of  115  pigs.  In  four 
out  of  the  five  trials  the  largest  average  gain  was  made  by  the  lots  on 
grain  alone,  which  was  quite  closely  followed  by  the  lots  receiving  a 
mixture  of  5 parts  of  barley  or  rye  and  7 parts  of  wheat  bran.  Bran 
alone  usually  did  not  give  as  good  results  as  a mixture  of  equal  parts 
of  grain  and  bran.  The  one  sided  bran  feeding  in  several  instances 
caused  sickness  among  the  pigs,  while  no  sickness  occurred  in  the  other 
lots.  As  was  previously  shown  for  rye  bran,  wheat  bran  evidently  has 
an  appreciably  lower  nutritive  value  than  barley  or  rye. # 

The  scoring  of  the  carcasses  showed  that  the  pork  produced  on  wheat 
bran  was  of  poorer  quality  than  that  produced  on  barley  or  rye,  and 
shrunk  more  in  dressing,  although  the  results  were  not  so  unfavorable 
to  the  wheat  bran  as  those  of  previous  experiments  had  been  to  rye 
bran. 

Grain  vs.  mangel-iourzels  for  pigs. — In  earlier  experiments  with  roots 
for  pigs  it  was  found  that  8 pounds  of  common  mangel-wurzels  pos- 
sessed a feeding  value  fully  equal  to  1 pound  of  grain,  and  that  the 
relative  feeding  values  of  grain,  skim  milk,  and  whey,  mentioned  above, 
(1:0:12),  were  not  appreciably  changed  by  the  introduction  of  roots 
into  the  ration. 

A preliminary  feeding  experiment  with  roots  of  different  sugar  con- 
tent was  made  in  1800  to  test  their  comparative  feeding  value.  Man- 
gel-wurzels, containing  12.71  per  cent  of  dry  matter  and  8.93  per  cent  of 
sugar,  were  compared  with  fodder  beets  containing  19.86  per  cent  of  dry 
matter  and  13.8  per  cent  of  sugar,  and  both  were  compared  with  barley. 

The  experiment  lasted  seven  days  and  was  conducted  with  25  pigs, 
5 in  each  lot,  weighing  about  79  pounds  each.  A constant  quantity  of 
skim  milk  and  buttermilk  was  fed  to  all  the  pigs  alike. 

*In  comparative  feeding  experiments  with  Indian  corn  and  rye  or  barley  during 
1889  the  com  produced  a slightly  smaller  increase  in  the  weight  of  pigs  than  bar- 
ley and  a somewhat  greater  increase  than  rye. 
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It  appeared  from  tlie  results  that  the  gain  was  somewhat  larger  on  f 
8 pounds  of  mangel-wurzels  than  on  1 pound  of  barley,  while  the  gain 
on  6 pounds  of  mangel-wurzels  was  less  than  on  1 pound  of  barley.  Six 
pounds  of  mangel-wurzels  did  not  give  as  good  results  as  6 pounds  of 
fodder  beets,  while  4 pounds  of  the  latter  roots  were  fully  equivalent , 
to  6 pounds  of  the  mangel-wurzels.  The  indications  were  that  1 pound 
of  barley  had  a similar  feeding  value  for  swine  to  from  6 to  8 pounds  off 
mangel  wurzels  and  from  4 to  6 pounds  of  fodder  beets. 

The  experiments  with  roots  in  1891-’92  included  four  or  five  lots  of 
pigs  on  each  of  six  different  farms.  In  all,  204  pigs  were  used.  Four 
kinds  of  roots  were  compared,  viz,  Eckendorf  and  Elvetham  mangel 
wurzels,  fodder  beets,  and  ordinary  sugar  beets.  All  the  pigs  were  fed 
buttermilk,  skim  milk,  and  whey.  In  addition,  one  lot  received  barley 
alone  and  one  half  of  the  grain  of  the  other  lots  was  replaced  by  roots. 
The  pigs  in  the  separate  trials  averaged  about  50  pounds  in  weight. 
They  were  fed  for  from  one  hundred  and  twenty  to  one  hundred  and 
seventy  days. 

The  following  table  gives  a condensed  statement  of  the  average 
results  on  the  six  farms : 


Average  results  of  comparisons  of  grain  with  roots  for  pigs. 


Pood. 

Food  eaten  per  pig  in  ten  days. 

Average 
gain  in 
weight 
per  pig  in 
ten  days. 

Barley. 

Roots. 

Butter- 

milk. 

Skim 

milk. 

Whey. 

Pounds. 

Pouv  ds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Barley 

25.9 

None. 

10 

62.1 

61.8 

8.7 

Barley  and  Eckendorf  mangel-wurzels 

13.4 

97.4 

10 

62.1 

61.8 

8.  3 

Barley  and  Elvetham  mangel-wurzels 

13.4 

81.7 

10 

62. 1 

61.8 

8.4 

'Do  

11.3 

100.  9 

10 

88.2 

8.3 

Barley  and  fodder  beets 

13.4 

62.8 

10 

62.1 

61.8 

8.3 

Do 

7.2 

93.9 

10 

62.1 

61.8 

7.7 

Barley  and  sugar  beets 

12.5 

50.1 

10 

36.0 

61.8 

8.1 

It  will  be  seen  that  the  lot  on  barley  without  roots  made  the  largest 
increase  in  live  weight,  closely  followed  by  the  lots  half  of  whose  grain 
was  replaced  by  roots.  The  authors  conclude  that  about  40  per  cent  of 
the  daily  ration  of  a pig  may  advantageously  be  made  up  of  roots. 

The  data  secured  at  slaughteringled  the  authors  to  conclude  that  the 
feeding  of  roots  resulted  in  pork  of  good  quality,  and  fully  equal  to 
that  produced  on  the  grain  feed. 

To  show  the  relation  between  the  food  eaten  and  the  gain  in  live 
weight  in  the  above  experiments,  the  food  is  calculated  to  a “grain 
standard,”  assuming  1 pound  of  rye  or  barley  to  be  equivalent  for  feed 
ing  purposes  to  6 pounds  of  skim  milk,  12  pounds  of  whey,  8 pounds  of 
Eckendorf  mangel-wurzels,  6.J  pounds  of  Elvetham  mangel-wurzels,  5 
pounds  of  fodder  beets,  and  4 pounds  of  sugar  beets,  respectively.  The 
average  amount  of  food  calculated  to  this  u grain  standard”  required  to 
produce  a pound  of  gain  in  ten  series  of  experiments  was,  for  different 
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stages  of  growth,  as  follows:  Between  35  and  75  pounds  live  weight, 
3.8  pounds  of  food;  between  75  and  115  pounds,  4.4  pounds;  and 
between  115  and  155  pounds,  5.3  pounds.  The  average  between  75  and 
155  pounds  live  weight  was  4.8  pounds  of  food. — F.  w.  w. 

On  “soapy”  milk  and  the  source  of  bacteria  in  milk,  H.  Weig- 
! mann  and  E.  Zirn  ( Milch  Ztg .,  22  (1893),  Iso.  35,  pp.  569-571). — The 
I authors  give  as  the  three  principal  characteristics  of  soapy  milk  the 
formation  of  froth,  failure  to  sour,  and  a soapy  taste.  Trouble  with 
soapy  milk  was  experienced  at  the  Kiel  dairy  school  in  November. 
The  milk  used  is  largely  purchased  from  one  farm.  It  was  noticed 
I that  the  butter  was  of  inferior  quality  and  no  cause  could  be  assigned. 

1 Soon  the  cause  was  discovered  in  the  milk.  After  standing  in  the  cans 
1 over  night  the  milk  had  a sharp,  pungent  odor  and  a peculiar  sweet 
i taste.  The  milk  could  not  be  soured,  but  when  kept  in  a warm  place 
for  several  days  instead  of  curdling  it  separated  out  a slimy  precipitate. 
This  fermented  milk  had  a very  offensive  taste  and  odor.  The  cream 
did  not  ripen,  even  with  a starter,  and  had  a weak,  disagreeable,  acid 
taste.  When  churned  a higher  temperature  than  usual  was  required,, 
and  the  cream  frothed  so  that  it  ran  out  of  the  churn,  although  the  lat- 
i ter  was  not  filled  more  than  a third  full.  The  butter  had  a strong, 
f unpleasant  taste,  and  after  keeping  a few  days  could  not  be  eaten. 

Whole  milk  cheese  made  from  such  milk  had  but  slight  abnormal  taste, 

I but  in  skim  milk  cheese  the  taste  was  very  noticeable. 

Samples  were  taken  of  the  milk  of  each  cow  in  the  herd  and  plate 
cultures  made.  With  the  exception  of  a single  cow,  the  milk  from  all 
refused  to  clabber.  The  plate  cultures  revealed  five  species  of  baete- 
i ria,  which  were  isolated  and  studied  further.  Among  these  one  form 
| was  found  to  which  the  peculiar  soapy  taste  of  the  milk  was  attributed. 
The  bacteria  of  this  form  were  fine  rods  with  rounded  ends,  and  on  gela- 
tin formed  round  white,  slimy  colonies  with  a yellow  spot  in  the  center, 
which  gradually  spread  over  the  whole  colony.  Milk  inoculated  with 
i this  species  became  slimy  after  a few  days  and  had  an  alkaline,  soapy 
; taste;  in  other  words,  became  like  the  infected  milk  in  every  way. 
Another  form  was  found  which  was  believed  to  be  responsible  for  the 
slimy  precipitate  which  separated  out  of  the  milk  on  standing.  The 
! herd  milk  was  almost  entirely  free  from  acid-forming  bacteria,  and  con- 
tained principally  those  which  either  did  not  coagulate  or  had  a rennet- 
I like,  peptonizing  action.  This  accounts  for  the  failure  of  the  milk  to 
clabber. 

The  source  of  this  contamination  was  discovered  in  the  straw  used 
for  bedding.  It  was  noticed  that  this  was  moist  in  places  and  some- 
| what  discolored,  although  it  would  not  be  regarded  as  spoiled  or  moldy. 
All  five  forms  of  bacteria  found  in  the  milk  were  found  on  the  straw, 
and  no  other  forms  were  found  there.  It  was  believed  that  the  bacte- 
ria got  on  to  the  udder  from  the  straw,  and  then  fell  into  the  milk 
1 during  milking.  When  the  use  of  the  straw  was  discontinued  and  the 
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udders  of  tlie  cows  thoroughly  washed,  the  trouble  ceased  gradually 
and  the  milk  became  normal. 

Another  case  is  mentioned  in  which  the  milk  refused  to  sour  and  had  | 
a soapy  taste,  the  cause  of  which  was  discovered  in  the  hay.  The  same 
form  of  bacteria  found  in  the  first  case  on  tbe  straw  was  found  on  the 
hay.  A similar  trouble  occurred  in  the  spring  when  the  cows  were 
turned  to  pasture,  but  when  the  pasture  was  changed  the  trouble  ceased.  I 

Other  cases  are  cited  in  which  pasturage  on  a given  piece  of  land 
gave  similar  trouble  with  the  milk,  while  when  the  cows  were  moved  i j 
to  an  adjoining  piece  the  trouble  disappeared.  It  is  suggested  that  the  j 
cause  of  the  contamination  may  have  come  through  barnyard  manure 
which  had  been  applied. 

It  appears,  then,  that  the  food  may  not  be  without  effect  on  the  bac-  jj 
teriological  composition  of  the  milk.  A frequent  cause  of  contamination 
has  been  found  to  be  the  dust  arising  from  hay  and  straw,  especially 
when  these  are  fed  or  used  at  milking  time.  Accordingly,  tbe  authors 
recommend  that  the  cows  be  milked  before  being  fed  or  bedded.— E.  w.  A. 
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paration du  tannin  pur  et  le  dosage  du  tannin),  P.  Sisley. — Bui.  Soc.  Chim.  Paris,  9-10 
(1893),  No.  19,  pp.  755-772. 

Improvements  in  and  apparatus  for  obtaining  oxygen  and  nitrogen  from  the 

air,  L.  Chapman. — Jour.  Soc.  Chem.  Ind,,  12  (1893),  No.  8,  p.  708. 

Properties  and  reactions  of  pectic  compounds,  L.  Mangin. — Jour.  Bot.  France , 
1892,  pp.  206-212,  235-244,  363-368;  abs.  in  Bot.  Centbl.,56  (1893),  ATo.  6,pp.  172-175. 

Further  investigation  of  the  protein  in  Koch’s  tuberculin  (Erfahrungen  iiber 
Albumosen  und  Peptone;  V,  Weitere  Enter suchun gen  iiber  die  Protein  des  Tuberculins ), 
W.  Kuhne.— Ztschr.  Biol.,  30,  No.  2,  pp.  221-253. 

Annual  meeting  of  the  Association  of  Swiss  Analytical  Chemists  at  St.  Gall, 
September  28-30,  1893  (Jahres-Versantmlung  des  Vereins  schweiz.  analyt.  Chentiker 
in  St.  Gallenam  28.-30.  September). — Client.  Ztg.,  17  (1893),  No.  83,  pp.  1523,  1524;  No. 
84,  pp.  1543,  1544. 

Concerning  a new  method  of  estimating  the  refraction  of  anisotropic  micro- 
scopic objects)  Eeber  eine  neue  Melliode  zur  Bestimmung  der  Brechungsexponen ten 
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anisotroper  mikroskopischer  Objecte),  H.  Ambronn. — Ber.  math.  phys.  classe  kbnigl,  Sachs. 
Ges.  Wissensch.,  1893,  Feb.,  p.  3;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  1 and  2,  p.  17. 

BOTANY. 

The  genus  Onothera,  its  etymology  and  naturalization  ( Le  genre  Onothera,  Ety- 
mologie  et  Naturalisation),  X.  Gillot. — Bui.  Soc.  Bot.  France,  40  (1893),  No.  3,  pp. 
197-206. 

Investigations  on  the  chemistry  of  the  assimilation  of  carbonic  acid  by 
chlorophyll-containing  plants,  M.  A.  Bach. — Monit.  Scientif.,  17  (1893), p.  669:  abs, 
in  Chem.  Ztg.,  17  (1893),  Repert.,  p.  252. 

The  chemical  processes  in  living  protoplasm  (Der  Chemismus  im  lebenden 
Protoplasma),  G.  Wendt. — Jena.  Zlschr.,  28,  pp.  53-75;  abs.  in  Chem.  Centbl.,  1893,  II, 
No.  16,  p.  756. 

The  assimilation  of  free  nitrogen  throughout  the  vegetable  kingdom  (Die 

Assimilation  des  freien  Sticlcstoffs  durch  die  Pflanzenwelt),  B.  Frank. — Bot.  Ztg.,  1893, 
No.  1,  p.  139. 

Recent  researches  on  the  fixation  of  atmospheric  nitrogen  by  microorgan- 
isms (Nouvelles  recherches  sur  la  fixation  de  V azote  atmospherique  par  les  microorganisms), 
Berthelot. — Ann.  Chim.  et  Phys.,  30  (1893),  Nov.,  pp.  411-419. 

Recent  researches  on  the  microorganisms  which  fix  nitrogen  (Nouvelles  recher- 
ches sur  les  microorganisms  fixateurs  de  V azote),  Berthelot. — Ann.  Chim.  et  Phys., 
30  (1893),  Nov.,  pp.  419-432. 

A contribution  to  the  knowledge  of  root  tubercles  (Beitrage  zur  Kenntniss  der 
Wurzelknollen),  M.  Drobnig. — Inaugural  Dissertation,  Rostock,  pp.  80;  abs.  in  Bot. 
Centbl.,  56  (1893),  No.  3 and  4,  pp.  89-92. 

The  crystallization  of  cellulose  and  the  chemical  composition  of  vegetable 
cellular  membranes  (La  cristallisation  de  la  cellulose  et  la  composition  chimique  de  la 
membrane  cellulaire  ve'getale),  E.  Gilson. — La  Cellule,  vol.  IX, pp.  397-441 ; abs.  in  Bot. 
Centbl.,  56  (1893),  No.  5,  p.  148. 

Localization  of  oxalic  acid  in  the  plant  (Die  Localisation  der  Oxalisaure  in  dei- 
Pfianze),  R.  Giessler.—  Ztschr.  Naturwissensch.,  Jena,  27  (1893),  pp.  344-378. 

G-eotropism  of  lower  organisms  ( TJeber  den  Geotropismus  niederer  Organismen),  P. 
Jensen. — Pfiiiger’s  Arch.  Physiol.,  53  (1893),  pp.  428-480;  abs.  in  Bot.  Centbl.,  56  (1893), 
No.  1 and  2,  p.  20. 

The  formation  of  starch  in  the  angiosperms  (Recherches  sur  la  formation  de  V ami- 
don  chez  les  angiospermes),  J . C.  Koningsberger. — Arch.  Neerland,  26,  pp.  217-258; 
abs.  in  Bui.  Soc.  Bot.  France,  40  (1893),  Rev.  Bibliog.,  B.,  pp.  72-74. 

Concerning  the  finer  structure  of  starch  grains  (TJeber  den  feineren  Bau  der  Stdr- 
kekorner),  O.  Butchli. — Abhandl.  natur.  medicin.  Ver.  Heidelberg,  5 (1893),  No.  1,  pp. 
89-102;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  5,  pp.  150. 

The  structure  of  the  leaves  of  Alpine  plants  and  their  biological  significance 
(Zur  Kenntniss  des  Blattbaues  der  Alpenpflanzen  und  dessen  biologischer  Bedeutung),  A. 
Wagner. — Sitzungsber.  Akad.  Wissensch.  Vienna,  101,  No.  5;  abs.  in  Bui.  Soc.  Bot. 
France,  40  (1893),  Rev.  Bibliog.,  B.,  pp.  74-76. 

The  intensity  of  respiration  in  plants  grown  in  the  shade  ( Over  de  ademhalings- 
intensiteit  van  de  in  schaduiv  groeiende  planten),  A.  Mayer. — Landb.  Tijdschrift,  1893,. 
No.  5,  pp.  283-292. 

A study  of  the  influence  of  soil  conditions  on  plants  (Contribution  a l’4tude  de 
V influence  du  milieu  sur  les  vegetaux),  E.  Gain. — Bui.  Soc.  Bot.  France,  40,  (1893),  No.  2, 
pp.  142-144;  No.  3,  p.  145. 

A contribution  to  the  study  of  transmission  and  reversion  (Beitrage  zur  Lehre 
von  der  Fortpflanzung  und  Vererbung ),  M.  Nussbaum. — Arch,  mikroscop.  Anat.,  41 
(1893),  pp.  119-145;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  1 and  2,  p.  39. 
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Concerning  some  results  from  cross-fertilizing  varieties  of  wheat  and  of 
potatoes  (Ueberneue  Ergebnisse  von  Kartoffel-und  Wefeenzuchtungen).—Deut.  landw. 
Presse,  20  (1893),  No.  84,  pp.  873,  874. 

Oil-producing  plants  of  Formosa,  A.  Hoxie.— British  Cons.  Bep.,  1893,  No.  11; 
abs.  in  Jour.  Soc.  Chem.  Ind.,  12  (1893),  No.  8,p.  769. 

The  castor  bean  in  India.— U.  S.  Cons.  Bep.,  No.  42,  June,  1893,  pp.  163-171;  abs. 
in  Jour.  Soc.  Chem.  Ind.,  12  (1893),  No.  770. 

FERMENTATION — BACTERIOLOGY. 

Remarks  on  the  chemistry  of  bacteria,  R.  Warington .—PTiarm.  Jour,  and 
Trans.,  1893,  No.  1221,  pp.  402-404. 

Influence  of  light  on  bacteria  and  the  self-purification  of  streams  (Einfluss 
des  Lichtes  auf  Baklerien  und  die  Selbstreinigung  der  Fiiisse),  H.  Buchner. — Arcli.  Hyg., 
17,  p.  179;  abs.  in  Ztschr.  angew.  Chem.,  1893,  No.  20,  p.  609. 

The  diastatic  influence  of  bacteria  (Zur  Eenntniss  der  diastatischen  Wirkung  der 
Bakterien),  E.  Cavazzani. — Centbl.  Baht,  und  Par.,  13,  No.  18  and  19,  pp.  587-589, 
abs.  in  Bot.  Centbl.,  56  (1893),  No.  3 and  4,  p.  81. 

Inoculation  of  clay  soil  for  lupines  with  bacteria-containing  soil  (Die  lmpfung 
des  Lehmbodens  zu  Lupinen  mit  bakterienreicher  Erde),  A.  Schmitter. — Inaugural  Dis- 
sertation, Heidelberg,  1893. 

Bacteriological  examination  of  water  (Sur  quelques  analyses  bacUriologiques 
d’eaux),  L.  Grimbert. — Jour.  Pharm.  et  Chim.,  28  (1893),  ser.  5,  No,  9,  pp.  393-399. 

Method  for  the  bacteriological  examination  of  water  (Methode  der  bacteriolo- 
gischen  Wasseruntersuchung),  G.  P.  Drossbach.— Chem.  Ztg.,  17(1893),  No.  81,  p.1483. 

The  bacteriological  examination  of  water,  C.  E.  Cassal. — Chem.  News,  68  (1893), 
No.  1770,  p.  207. 

A contribution  to  the  bacteriological  study  of  water  (Contribution  a V etude 
microbique  de  Veau),  Blachstein. — Ann.  Inst.  Pasteur,  7 (1893),  No.  10,  pp.  689-692. 

An  improved  process  and  apparatus  for  sterilizing  liquids,  G.  Popp  and  J.  H. 
Becker. — Jour.  Soc.  Chem.  Ind. , 12  (1893),  No.  8,  p.  704. 

Simple  means  of  rendering  drinking  water  germ  free  ( TJeber  einfache  Hen'stel- 
lung  bakterienfreien  Trinkwassers),  K.  Schipiloff. — Apoth.  Ztg.,  8,  p.  410;  abs.  in  Chem. 
Centbl.,  1893,  II,  No.  16,  p.  766. 

On  the  methods  of  pure  culture,  and  especially  of  Koch’s  plate  culture  and 
its  limit  of  error,  J.  C.  Holm. — Medd.  fra  Carlsberg  Lab.,  Ill,  pp.  1-32. 

What  is  Pasteur’s  pure  yeast?  E.  C.  Hansen — Medd.  fra  Carlsberg  Lab.,  Ill, 
pp.  32-52. 

Investigations  on  the  physiology  and  morphology  of  the  alcoholic  ferment, 
VIII,  E.  C.  Hansen. — Medd.  fra  Carlsberg  Lab.,  Ill,  pp.  53-109. 

On  the  fermentative-technical  analysis  of  the  microorganisms  of  air  and 
water,  E.  C.  Hansen. — Medd.  fra  Carlsberg  Lab.,  Ill, pp.  149-164. 

Fermentation  in  the  leather  industry,  J.  T.  Wood. — Chem,  News,  68  (1893),  No. 
1770,  p.  199. 

Note  on  citric  fermentation  (Note  sur  la  fermentation  citrique),  C.  Wehmer. — 
Bui.  Soc.  Chim.,  9-10  (1893),  No.  17-18,  pp.  728-730. ' 

ZOOLOGY. 

Report  on  fish  culture  (Bapport  sur  la  pisciculture  dans  les  ddpartements  de  la  Savoit 
et  de  la  Haute- Savoie),  Brocchi. — Bui.  Min.  Agr.  France,  12  (1893),  No.  4,  pp.  388-401. 

Report  of  the  fish-culture  station  at  Fecamp  daring  1891-92  (Bapport  sur  les 
travaux  de  la  station  aquicole  da  Nid-de-Verdier  a Fecamp  pendant  l a camp  ague  18 91-’ 92), 
Raveret-Wattal.—  Bui.  Min.  Agr.  France,  12  (1893),  No.  5,  pp.  473-478. 

Concerning  snaM  breeding  ( TJeber  Schnecnenzucht),  H.  Tschudi. — Oesterr.  landw. 
Wochenbl.;  abs.  in  Fuhling’s  landw.  Ztg.,  42  (1893),  No.  20,  pp.  684,685. 
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WATER— SOILS. 

On  the  employment  of  lead  for  water  pipes  ( TJeber  Verwendung  der  Bleirohren 
fur  Wasserleitungszwecke),  M.  T.  Lecco. — Chem.  Ztg.,  17  (1893),  No.  78,  pp.  1431,1432. 

Investigations  relating  to  the  purification  of  the  sewage  waters  of  Paris  by 
means  of  iron  sulphate  ( Essai  d’epuration  des  eaux  d’egout  de  la  villede  Paris  par  le 
sulphate  ferrique),  A.  and  P.  Buisine.— Bui.  Soc.  Chim.,  9-10  (1893),  No.  13,  pp.  542- 
555;  ahs.  in  Ztschr.  angew.  Chem.,  1893,  No.  21,  p.  650. 

Organisms  in  the  soil  ( Die  Organismen  im  Boden),  G.  Krafft. — Oesterr.  landw. 
Wochenbl.,  19,  (1893),  No.  38,  pp.  298, 299. 

Reducing  processes  in  the  soil,  J.  E.  Enklaar. — Maandbl.  natuurw.,  18, pp.  61-67; 
ahs.  in  Chem.  Centhl.,  1893,  II,  No.  12,  p.  617. 

fertilizers. 

Green  manuring  vs.  manuring  with  barnyard  manure  (Griindiingung  oder  Stall- 
mistdungung),  P.  Wagner. — Ztschr.  landw.  Ver.  Hessen,  1893,  No.  39,  pp.  315-317;  No. 

40,  pp.  323-325;  No.  41,  pp.  332-334. 

Experiments  with  plants  used  for  green  manuring  and  their  effect  on  subse- 
quent crops  (Untersuchungen  iiber  verschie'lene  Griind iin g spflanzen  und  die  Wirkung 
derselben  auf  den  Ertrag  der  Nachfruchte),  Baessler. — Wochenschr.  pom.  okon.  Ges.,  i; 
23  (1893),  No.  18,  pp.  227-231. 

Concerning  the  best  methods  of  manuring  (Einige  Zeit-  und  Streitfragen  aus  dem 
Gebiet  der  Diingun gslehre),  P.  Wagner. — Deut.  landw.  Presse,  20  (1893),  No.  80,  pp. 
835,836;  No.  81,  pp.  841,842;  No.  82,  pp.  849-851;  No.  83,  p.  863;  No.  84,  pp.  871,872. 

Concerning  the  preservation  of  manure  (Zur  Frage  der  Diingcrkonservierung),  H. 
Immendorff. — Deut.  landw.  Presse,  20  (1893),  No.  84,  pp.  877,878. 

Improvements  in  the  manufacture  of  manure  from  sewage,  J.  Carter. — Jour. 

Soc.  Chem.  Ind.,  12  (1893),  No.  7,  p.  612. 

Alkali  phosphate  (Alkaliphosphat),  H.  and  E.  Albert. — Ztschr.  angew.  Chem.,  ! 
1893,  No.  21, p.  653;  see  also  Chem.  Ztg.,  17  (1893),  No.  70,  pp.  1267,1268. 

Preparation  of  ammonia  from  animal  refuse,  peat,  etc.  (Gewinnung  von  Ammo - 
niak  aus  thierischen  Abf alien,  Torf,  u.  dgl.),  L.  Sternberg. — Ztschr.' angew.  Chem., 

1893,  No.  21,  p.  552. 

Improvement  in  the  treatment  of  hydrated  phosphates  of  iron  and  alumina 
for  obtaining  an  improved  fertilizer,  A.  M.  Goodale  and  M.  W.  Spring. — Jour, 

Soc.  Chem.  Ind.,  12  (1893),  No.  7,  p.  612. 

The  potash  content  of  kainit  (Der  Kaligehalt  des  Kainit),  P.  Wagner. — Ztschr. 
landw.  Ver.  Hessen,  1893,  No.  36,  pp.  291-293. 

Fertilizer  experiments  on  swamp  land,  C.  G.  Eggertz. — Kgl.  Landt.  Akad. 

Handl.  Tidskr.,  32  (1893),  pp.  183-192. 

The  use  of  commercial  fertilizers  in  the  culture  of  cereals,  fodder  plants, 
vegetables,  etc.,  with  especial  reference  to  the  phosphates  (Die  Kunstliclien 
Diingermittel  in  Getreide-, Futter- , und  Handlesgewachsbau  mit  besonderer  Berucksichtigung 
der  phosphate),  M.  Barth. — Berlin:  Paul  Parey,  1883;  second  edition. 

FIELD  CROPS. 

1 

Forage  plants  for  use  in  spring  (Les  fourrages  de  premiere  saison),  Jour  Agr.  Prat.,  ; 

57  (1893),  No.  40,  pp.  470-472. 

Forage  plants  for  sowing  in  September  (Plantes  four  rageres  a semer  en  Septem- 
bre ),  G.  Heuze. — Jour.  Agr.  Prat.,  57  (1893),  No.  34,  pp.  259-261. 

The  agricultural  value  of  the  hairy  vetch  (Valeur  agricole  de  la  vesce  velue) , E. 
Schribaux. — Jour.  Agr.  Prat.,  57  (1893),  No.  34,  pp.  252-256. 

Tests  of  varieties  of  winter  wheat  at  the  Capelle  experiment  station  (Station 
exptrimentale  de  Cappelle,  espe'riences  sur  les  bUs),  F.  Deprez. — Jour.  Agr.  Prat.,  67 
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{1893),  No.  36,  pp.  343-347;  No.  37,  pp.  383-385;  No.  38,  pp.  415-418;  No.  39,  pp.  450, 
452. 

Rieti  wheat  ( Le  ble  Rietti),  E.  Schribaux  and  J.  Genin. — Jour.  Agr.  Prat.,  57 
(1893),  No.  41,  pp.  539-541. 

Rivet  wheat  ( Riuetis  Grannenweizen) , N.  Western eier. — Deut.  landw.  Presse,  20 
(1893),  No.  84,  p.  873. 

Latliyrus  sylvestris. — Agr.  Students’  Gaz.,  6 (1893),  No.  4,  pp.  108,109. 

Some  experiments  with  Lathyrus  sylvestris,  N.  H.  Nilsson. — Alim.  Svenska 
Utsadixfdr.  Tidskr.,  2 (1892),  pp.  145-149. 

The  culture  and  uses  of  peppermint  (La  menthe  poivree),  G.  Heuze. — Rev.  Sort, 
and  Jour.  Agr.  Prat.,  57  (1893),  No.  40,  pp.  486,487. 

A hi  story  of  the  origin  of  current  varieties  of  sugar  beets  (Zur  Abstammungs- 
geschichte  der  heutigen  Zuckerriibe),  H.  Briem. — Oesterr.  landw.  Wochenbl.,  19  (1893), 
No.  35,  pp.  275,  276. 

Determination  of  sugar  in  sugar  beets;  old  and  new  methods  ; selection  of 
seed  beets  (Dosage  du  sucre  dans  la  betterave;  methodes  anciennes  et'nouvelles;  selection 
des  betteraves  portegraines),  H.  Pellet. — Bui.  Soc.  Chim.  Paris,  9-10  (1893),  No. 
17-18,  pp.  735-745,  figs.  8. 

Necessity  for  the  selection  of  beets  by  means  of  polarization  tests  (Die 
■ Noihwendigkeit  der  Selection  der  Rube  mittelst  Polarisation),  H.  Briem. — Oesterr.  ungar. 
ZUe.hr.  Zuckerind.  und  Landw.,  22  (1893),  No.  14,  pp.  471-480. 

Notes  on  grasses  and  other  meadow  plants,  with  analyses  (Belcnopte  mono- 
graphic van  eenige  grassen  en  andere  weideplanten),  F.  J.  van  Pesch. — Landb. 
Tijdschrift,  1893,  No.  5,  pp.  295-315. 

Microscopical  and  chemical  examination  of  durra  (Sorghum  cernuum),  M. 

Tortelli. — Ann.  Lab.  chim.  Centr.  Gabelli,  1891-92,  pp.  277-286;  abs.  in  Jour.  Soc. 
Chem.  Ind.,  12  (1893),  No.  7,  p.  612. 

The  influence  of  'manures  on  the  botanical  composition  of  natural 
meadows,  P.  Rundgren. — Alim.  Svenska  Utsadesfor.  Tidskr.,  2 (1892),  pp.  44-51. 

Fertilizer  experiment  with  potatoes  (Bin  Diingungsversuch  mit  Kartoffeln), 
Edler. — Abs.  in  Centbl.  agr.  Cliem.,  22,  No.  10,  pp.  657-659. 

Lohnert’s  method  of  disembittering  lupine  (Das  Lohnertsche  Yerfahren  zur 
Entbitterung  der  Lupinen). — Milch  Ztg.,  22  (1893),  No.  41,  pp.  676,  677 . 

HORTICULTURE — FORESTRY. 

On  the  question  of  manuring  vineyards  (Zur  Frage  der  Weinbergdiingung),  P. 
Wagner. — Ztschr.  landw.  Ver.  Hessen,  1883,  No.  41,  pp.  331,  332. 

Pigmy  cocoanuts;  analysis  of  the  fruit  of  Jubcea  spectabilis,  E.  Kinch. — Agr. 
Students’  Gaz.,  6 (1893),  No.  4,  pp.  103-105. 

Comparative  investigations  of  the  ash  of  heart  and  sap  wood  of  leafy  trees 
(Vergleicliende  Untersuchungen  iiber  den  Aschengehalt  des  Kernliolzes  und  Splintes 
einiger  Laubbaume),  H.  Zimmermann. — Ztschr.  angew.  Chem.,  1893,  No.  14,  pp.  426- 
430;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  1 and  2,  p.  37. 

SEEDS — WEEDS. 

Some  characteristics  of  forest  seed  (Einige  Mei'kmale  der  Holizsamei'eien) , 
Dobrowljaukky. - Forst.  nat.  Ztschr.,  2 (1893),  p.  369. 

The  influence  of  copper  sulphate  on  the  germination  of  wheat  (Lnfluence  du 
vitriolage  sur  la  germination  du  ble),  Izar. — Jour.  Agr.  Prat.,  57  (1893),  No.  37, 
pp.  371,  372. 

The  influence  of  the  size  of  the  grains  of  seed  wheat  on  the  resulting  crop 

(Lnfluence  de  la  grosseur  du  grain  de  ble  sur  la  recolte),  F.  Desprrz. — Jour.  Agr.  Prat. 
67  (1893),  No.  41,  pp.  503-505. 
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Ash  analyses  of  the  seed  of  white  clover,  kidney  vetch,  and  timothy 

( Aschen  Analy sender  Samendes  Weissklees,  Wundklees,  und  Timothegrases) , Baessler. — 
Wochenschr.  pom.  okon.  Ges.,  23  (1893),  No.  17,  pp.  213,  214. 

Report  of  the  seed-control  station  at  Hernosand  (Sweden ) for  the  year  1892 
(Berattelse  ofver  VerksamTteten  vid  Frbkontrollanstalten  i Hernosand  Aar  1892). — 
Hernosand,  1893,  pp.  21. 

Annual  Report  of  the  Danish  Seed-Control  Station  for  1891-’92  (Aarsberetning 
fra  Dansk  Frbkontrol  for  1891-92 ),  0.  Rostrup. — Copenhagen,  1892,  pp.  20. 

Observations  on  the  nature  and  repression  of  Equisetum  (Betrachtungen  iiber 
die  Natur  und  die  Bekampfung  des  Duwock),  Petersen  and  Hessenland. — Milch  Ztg ., 
22  (1893),  No.  39,  pp.  641,  642;  No.  40,  pp.  658,  659 ; No.  41,  pp.  671,  672. 

DISEASES  OF  PLANTS. 

Phoma  betae,  a fungus  destroying  sugar  beets  ( Ueber  Phoma  betce,  den  riibenzer- 
storenden  Pilz),  M.  Hollrung. — Ztschr.  Biibenz.  Ind.,  31  (1893),  No.  18,  p.  165. 

Disease  of  garlic  produced  by  Macrosporium  parasiticum  (Maladie  de  V ail 
produite  par  le  Macrosporium  parasiticum)  Prillieux  and  Delacroix. — Bui.  Soc. 
Mycol.  France,  1893,  p.  201;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  1 and  2,  p.  56. 

Concerning  some  rust  and  smut  species  of  Australia  ( Ueber  einege  Post-  und 
Brandpilze  Australiens),  F.  Ludwig. — Ztschr.  Pfianzenkrank.,  1893,  p.  137. 

A Peziza  in  the  mummified  fruits  of  the  quince  (La  Pezize  des  fruits  momifies  du 
cognassier),  E.  Prillieux. — Bui.  Soc.  Bot.  France,  40  (1893),  No.  3,  pp.  219,  220. 

Diseases  of  agricultural  crops  caused  by  fungi  (Sygdomme  hos  Landbrugsplanter 
foraarsagede  af  Suyltesvampe),  E.  Rostrup. — Copenhagen,  1893,  pp.  170. 

ENTOMOLOGY. 

Observations  on  certain  forms  of  Botrytis  parasitic  on  insects  ( Observations 
sur  quelques  formes  Botrytis  parasites  des  insectes),  G.  Delacroix.—  Bui.  Soc.  Mycol. 
France , 1893,  p.  177;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  1 and  2,  p.  55. 

The  frit  fly  (Die  Fritfiiege,  Oscmis  frit  L.),  Steglich. — Sachs,  landiv.  Ztschr.  41  (1893), 
No.  36,  pp.  405-408. 

Concerning  some  insects  injurious  to  the  alder  (Sur  quelques  insectes  nuisibles 
a Vaune  dans_  la  valUe  de  VEnre),  P.  Lesne  — Jour.  Agr.  Prat.,  57  (1893),  No.  31,  pp. 
156-160,  figs,  12,  plate  1. 

Some  means  for  destroying  insects  attacking  the  pear  and  apple  (Quelques 
moyens  de  de'truire  les  insectes  attaquant  le  poirier  et  le  pommier),  J.  Fossey. — Lev. 
Hort.,  65  (1893),  No.  20,  p.  468. 

ANIMAL  PHYSIOLOGY. 

The  sources  of  animal  heat  (Die  Quelle  der  thierischen  Wdrme),  M.  Rubner. — 
Ztschr.  Biol.,  30,  No.  1,  pp.  72-142. 

Concerning  the  value  of  asparagin  for  the  nutrition  of  herbivora  ( Ueber  die 
Bedeutung  des  Asparagins  fur  die  Ernalirung  der  Herbivoren),  H.  Weiske. — Ztschr . Biol . , 
30,  No.  2,  pp.  254-278. 

The  importance  of  fat  in  nutrition  (Ueber  die  Bedeutung  des  Fettesin  der  Nahrung), 
A.  Fick. — Naturw.  Rundschau,  1893,  p.  82;  abs.  in  Ztschr.  landw.  Ver.  Hessen,  1893,  No. 
41,  p.  334;  and  in  Centbl.  agr.  Chem.,  22,  No.  10,  pp.  675-677. 

The  combinations  of  albuminoid  substances  and  haematines  extracted  from 
the  blood  of  various  animals  (Sur  les  combinaisons  de  matieres  albuminoides  et  d’hem- 
atines  extraites  du  sang  de  divers  animaux),  H.  Bertin-sans  and  J.  Mortessier.— 
Bui.  Soc.  Chim.,  9-10  (1893),  N.o.  17-18,  p.  721. 

The  fluorin  content  of  teeth  ( Ueber  den  Fluorgehalt  der  Zahne),  E.  Wrampel- 
ajEYER. — Ztschr.  anal.  Chem.,  31,  No.  5,  pp.  550-553 . 
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FOODS — ANIMAL  PRODUCTION. 

Fat  determinations  in  several  kinds  of  flour  and  the  bread  baked  from  the 
same  ( Ueber  Fettbestimmung  in  verscMcdenen  Mehlsorten  und  den  hiei'aus  gebackenen 
Broien),  E.  Polenske. — Arb.  Eais.  Gesund.  Amt.,  8,  pp.  676-686;  abs.  in  Chem.  Centbl., 
1893 , II,  No.  13,  pp.  671,  672. 

The  employment  of  apple  pomace  as  food  for  cattle  ( Emploi  des  marcs  depom 
rues  dans  V alimentation  du  betail),  A.  Bourgne. — Bui.  Min.  Agr.  France,  12  (1893),  No 
5,  pp.  488-491. 

Concerning  the  feeding  of  cotton-seed  meal  ( Ueber  die  Verfiitterung  von  Baum 
wollsaatmebl),  Bottcher. — Sachs,  landw.  Ztschr.,  41  (1893),  No.  32,  pp.  359-362. 

On  the  feeding  of  distillery  residue  ( Zur  Schlempefutterung),  G.  Dangers. — 
Milch  Ztg.,  22,  (1893),  No.  41,  p.  675. 

The  horse-chestnut  as  a food  for  domestic  animals  (Die  BossTcastanie,  eine 
schatzbare  Hiilfe  bei  dev  Winter- Ernahrung  answer  Hausthiere). — Fiihling’s  landw.  Ztg., 
42  (1893),  No.  22,  pp.  711,  712. 

Studies  on  the  feeding  value  of  the  leaves,  sprouts,  and  small  branches  of 
various  forest  trees  ( Untersuchungeu  iiber  den  Futterwert  der  Blatter,  Triebe  und 
8chwdchsten  Ziueige  verschiedener  T.aub-  und  Nadelhblzer  sowie  einiger  anderer  Waldge- 
tvdchse),  J.  Passler.— Tharander  forst.  Jahrb.,  43,  pp.  212-264;  abs.  in  Chem.  Centbl., 
1893,  II,  No.  13,  pp.  654-656. 

Peanut  hulls  as  food  for  cattle  (La  cogue  d’arachide),  A.  Gouin. — Jour.  Agr.  Prat., 
57  (1893),  No.  33,  pp.  219-223. 

Employment  of  skim  milk,  buttermilk,  and  whey  for  fattening  animals  (Die 
Verwertung  der  Magermilch,  Buttermilch,  und  Molken  durch  Mast),  A.  Hildebrand. — 
Mollc.  Ztg.,  7 (1S93),  No.  39,  pp.  533, 534;  No.  40,  pp.  545, 546;  No.  41,  pp.  561, 562. 

Rations  for  cattle  in  a time  of  drought  (Sur  V alimentation  du  btiail  en  temps  de 
stcheresse). — Bui.  Min.  Agr.  France,  12  (1893),  No.  4,  pp.  380-385. 

Some  results  of  slaughter  experiments  (Probeschlachtungen  und  Fleischqualitcit), 
C.  Lehmann. — Deut.  landw.  Presse,  20  (1893),  No.  80,  pp.  832,833. 

Algerian  sheep  ( Le  mouton  Algerien),  G.  Couput. — Jour.  Agr.  Prat.,  57  (1893), 
No.  41,  pp.  519-523,  plate  1. 

The  number  and  weight  of  eggs,  and  other  characteristics  of  breeds  of  poultry 

( Les  bonnes  races  de  poules),  E.  Lemoine. — Jour.  Agr.  Prat.,  57  (1893),  No.  42,  pp. 
557-559. 

The  Barbary  duck  (Le  canard  de  Barbar  ie),  H.  George. — Jour.  Agr.  Prat.,  57  (1893) 
No.  36,  pp.  338-340,  plate  1. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Parturition  in  cattle  (Die  Geburt  des  Kalbes ),  C.  Von  Keller. — FUhling’s  landw. 
Ztg.,  42  (1893),  No.  21,  pp.  696-702. 

The  management  of  cows  during  pregnancy  (Die  Behandlung  der  Kiihe  wahrend 
der  Trachtigkeit) , C.  von  Keller. — Fiihling’s  landw.  Ztg.,  42  (1893),  No.  18,  pp.  598- 
602;  No.  20,  pp.  655-659. 

Immunity  from  cholera  through  the  milk  of  inoculated  goats  (Immunitat  g eg  en 
Cholera  durch  die  Milch  geimpfter  Ziegen),  Ketscher  and  Gamaleia. — Abs.  in  Chem. 
Centbl.,  1893,  II,  No.  12,  p.  608. 

“Parasitic  diarrhea”  and  wasting  in  young  stock,  W.  T.  Wilson. — Agr.  Stu- 
dents’ Gaz.,  6(1893),  No.  4,  pp.  93,  94. 

The  propagation  of  tuberculosis  by  feeding  the  refuse  from  separators 
uncooked  to  pigs  (Zentrifugenschlamm  und  Schweinetuberlculose),  R.  Ostertag. — 
Ztschr.  Fleisch  und  Milch  Hyg.,  1893,  Oct.;  abs.  in  Milch  Ztg.,  22  (1893),  No.  41,  p.  672. 

The  occurrence  of  tuberculosis  in  goats  (Tuberkulose  bei  Ziegen). — Deut.  landw. 
Presse,  20  (1893),  No.  80,  p.  833. 

On  an  apparently  undescribed  Strongylus  from  the  ox,  A.  Harker. — Agr. 
Students’  Gaz.,  6 (1893),  No.  4,  pp.  94-97,  jigs.  5. 
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EXPERIMENT  STATION  RECORD. 


DAIRYING. 

Recent  contributions  on  the  chemistry  of  milk  and  its  products  ( TJeber  Neuer- 
ungen  auf  dem  Gebicte  der  Chemie  der  Milch  und  Hirer  Erzeugnisse),  F.  J.  Herz. — 
Chem.  Ztg.,  17  (1893),  No.  84,  pp.  1547-1551. 

Effect  of  the  food  on  the  fat  content  of  the  milk  and  on  the  character  of  the 
butter  fat  (Einfluss  der  Fiitierung  auf  den  Fettgehalt  der  Milch  und  auf  die  Beschaffen- 
heit  des  Bulterfettes) — Molk.  Ztg.,  7 (1893),  No  38,  pp.  518,  519. 

How  may  the  fat  content  of  milk  be  increased?  (Hum  Mjolkens  Fetthalt 
lean  hojas),  H.  Nathorst.— Stockholm,  1892,  p.  30. 

The  payment  for  milk  according  to  quality  in  cheese  manufacture  (Die  Bezahl- 
ung  oder  Berechnung  der  Milch  nach  Gehalt  bei  der  Kasefabrilcation) , F.  Anderegg. — 
Milch  Ztg.,  22  (1893),  No.  42,  pp.  685,  686. 

The  importance  of  paying  for  milk  according  to  its  fat  content  at  coopera- 
tive creameries  (Die  Bedeutung  der  Bezahlung  der  Milch  nach  dem  Fettgehalt  fur  Genoss- 
enschaftsmolkereien),  Vieth. — Sachs,  landw.  Ztschr.,  41  (1893),  No.  40,  pp.  457,  461. 

Goats’  milk  (Die  Ziegenmilch),  Anderegg. — Oesterr.  landw.  Wochenbl.,  19  (1893), 
No.  37,  pp.  290,  291. 

On  the  keeping  qualities  of  new  milk,  cream,  skim  milk,  and  butter  (Haall- 
barheten  hos  Helmjolk,  Gradde,  Skummjolk  och  Smor),  C . Groteneelt. — Helsingfors 
(Siveden),  1892,  p.  259. 

Bacteriology  in  dairying  (Die  Bakteriologie  in  der  Milchwirtschaft) , E.  von  Freu- 
denreich. — Basel:  C.  Stallmann,  1893.  Price  1.20  marks. 

The  employment  of  pasteurized  milk  and  cream  in  creameries  (TJeber die  Ver- 
arbeitung  erhitzter  Milch  in  den  Molkereien),  Popp  and  Becker.-. Hyg.  Iiundsch.,  3,  pp. 
530,  534;  abs.  in  Chem.  i'entbl.,  1893,  II,  No.  16,  pp.  768,  769. 

Abnormal  ripening  of  milk  traceable  to  faulty  chemical  character  of  the  milk 
(Durcli  mangelhafte  cliemische  Bes chaff enlieit  der  Milch  verursachte  abnormale  Beifungs- 
vorgange,)  L.  Adametz. — Schweiz.  Milch.  Ztg.,  1893,  No.  18. 

Improved  process  and  apparatus  for  de  troying  infectious  germs  in  milk,  G. 
H.  Neuhauss,  J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmann. — Jour.  Soc.  Chem.  Ind ., 
12  (1893),  No.  7,  p.  615. 

Improvements  in  the  sterilization  of  milk  (by  electricity),  A.  J.  Boult. — Jour. 
Soc.  Chem.  Ind.,  12  (1893),  No.  7,  p.  616. 

Dornic’s  acidimeter  ( TJn  petit  appareil),  P.  Dornic. — Ind.  Bait.,  1893,  No.  34,  pp. 
267,  268,  fig.  1;  abs.  in  Milch  Ztg.,  22  (1893),  No.  40,  p.  659. 

The  use  of  the  acidimeter  in  dairying  ( L’acidimetre  dans  Vindustrie  laitiere),  P. 
Dornic. — Ind.  Bait.,  (1893,)  No.  37,  pp.  291,292;  abs.  in  Milch  Ztg.,  22  (1893),  No.  39, 
p.  642. 

Some  modifications  of  the  Babcock  machine,  C.  R.  C.  Tichborne. — Analyst, 

18  (1893),  Oct.,  pp.  237-240. 

Examination  of  milk  samples  on  a large  scale  (TJeber  die  Teclxnik  bei  der  Mass- 
enuntersuchung  der  Milch),  Schrott-Fiechtl. — Milch  Ztg.,  22  (1893),  No.  38,  pp.  621- 
624;  No.  39,  pp.  637-640;  No.  40,  pp.  653-658. 

Estimation  of  margarin  in  butter,  C.  Micko. — Ztschr.  osterr.  apoth.  Ver.,  31  (1893), 
p.  299;  abs.  in  Jour.  Soc,  Chem.  Ind.,  12  (1893),  No.  10,  p.  872. 

The  determination  of  fat  in  milk  by  Weiss’s  method,  Lang. — Pharm.  Ztg.,  38 
(1893),  p.  219;  abs.  in  Jour.  Soc.  Chem.  Ind.,  12  (1893),  No.  10,  p.  871. 

TECHNOLOGY. 

The  polarimetric  investigation  of  musts  and  sweet  wines  (Zur polarimetrischen 
Untersuchung  von  Mosten  und  Sussweinen),  A.  Borntrager. — Ztschr.  angew.  Chem., 
1893,  No.^20,  p.  599. 

Contributions  to  the  study  of  “mannited”  wines  and  the  determination  of 
mannite  (Contributions  a Vttudedes  vins  mannite's  et  dosage  de  la  mannite),  Jegon. — Jour. 
Pharm.  et  Chim.,  28  (1893),  s4r.  5,  No.  3,  pp.  103-107 . 
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Glucose  and  its  application  to  the  improvement  of  wines,  J.  Brossler. — Ding- 
lev’s  polytech.  Jour.,  1893 , No.  287 , pp.  231 , 235;  abs.  in  Jour.  Soc.  Chem.  Ind.,  1.2 
{1893),  No.  7,  p.  613. 

A chemical  study  of  some  German  wines  {Die  Weine  des  herzoglich  Nassau- 
ischen  Cabin  el  skelters),  C.  Schmitt. — Abs.  in  Wiener  landw.  Ztg.,  43  {1893),  No.  SO,  p.  658. 

Acetic  fermentation  and  the  quick  manufacture  of  vinegar  {Essiggahruvg und 
Schnellessigfabrikation),  F.  Laear. — Cenlbl.  Bakt.  und  Par.,  1893,  No.  21;  abs.  in 
Ztschr.  angew.  Cliem.,  1893,  No.  21,  pp.  653,654,  Jig.  1. 

An  automatic  process  for  the  manufacture  of  vinegar,  E.  Barbe. — Bui.  Soc. 
d’Encour.  1892,  p.  500,  Jig.  1;  abs.  in  Jour.  Soc.  Chem.  Ind.,  12  {1893),  No.  9,  p,  761. 

Vinegar,  A.  H.  Allen  and  C.  G.  Moor  .—Analyst,  18  {1893),  Oct.,  pp.  240-246. 

On  ‘‘cotton  stearin ” and  maize  oil  ( Ueber Baumwollstearin und  Maisol),  F.  Haht. — 
Chem.  Ztg.,  17  {1893),  No.  83,  p.  1522. 

Connection  between  the  moisture  content  and  the  strength  of  hemp  and  flax 


{Zusammenhang  zwischen  ReissJ estigkeit  und  Feuchtigkeitsgehalt  bei  Hanf  und Flachs),  C. 
A.  Lobry  de  Bruyn. — Chem.  Ztg.,  17  {1893),  No.  78,  pp.  1432,  1433. 

Concerning  fibers  {Ueber  Fasern),  V.  Sieber. — Jahresber.  Yer.  Weiner  Randels- 
Acad .,  1893,  pp.  320-325;  abs.  in  Bot.  Centbt.,  56  {1893),  No.  1 and  2,  p.  59. 

STATISTICS — miscellaneous. 


Condition  of  agriculture  in  British  India  {Conditions  generates  de  V agriculture 
dans  VInde  Anglaise),  E.  Schribaux.—  Jour.  Agr.  Prat.,  57  {1893),  No.  37,  pp.  367-371. 

Russian  agriculture  in  1893  {Die  Landirirth shaft  in  Bussland  im  Jahre  1893),  M. 
Ritter  von  Proskowetz. — Oesterr.  landic.  Wochenbl.,  19  {1893),  No.  35, p.  276. 

Contributions  to  the  agricultural  study  of  Tunis  {Contributions  a V etude  agri- 
cole  de  la  Tunisie),  P.  P.  Dehebain. — Ann.  Agron.,  19  {1893),  No.  10,  pp.  487-499. 

Transactions  of  the  Imperial  Finnish  Agricultural  Society  for  1892  {Kejser- 
liga  Finska  Rush aallningssdll ska  pets  Handlingar  for  Aar  1892). — Aabo,  1893,  pp.  215. 

Annual  report  of  the  department  of  agriculture  of  Norway  for  1892  {Aarsbe- 
retning  angaaende  de  ofj'entlige  Foranstaltninger  til  Landbrugets  Frcmme  i Aaret  1892; 
Udgiret  af  Landbrugsdirektoren). — Christiania,  1893,  89,  pp.  316. 

Report  of  the  chemical  control  station  at  Hernos^nd  (Sweden)  for  the  year 

1892  {Ber'dtielse  ofver . Yerksamheten  vid  Kemiska  Stationen  i Remo sand  Aar  1892. 

Rev  nosand,  1893,  pp.  16. 

Report  cf  the  chemical  control  station  at  Halmstad  (Sweden)  for  the  year 

1892  {Aarsberdttelse  for  Kemiska  Stationen  i Ralmstad  for  Aar  {1892). — Ralmstad 
1893,  pp.  8. 

Report  of  the  Sixth  Convention  of  the  Association  of  German  Agricultural 
Experiment  Stations  at  Wurzburg  {Bericht  iiber  die  6.  Rauptversammlung  des  Yer- 

bandes  landwirthscaftlicher  Yer  such  sstationen  im  deutschen  Reiches  in  Wurzburg). Chem. 

Ztg.,  17  {1893),  No.  79,  pp.  1455-1457. 

A study  of  the  variations  in  the  price  of  animals  and  of  meat  {Etude  sur  les 
variations  duprix  du  betail  et  de  la  viande),  D.  Zolla. — Ann.  Agron.,  19  {1893),  No.  10 
pp.  449-486,  diags.  4. 

Live  stock  insurance  societies  {Les  assurances  contre  la  mortalite  du  betail),  F. 
Convert.—  Jour.  Agr.  Prat.,  57  {1883),  No.  38,  pp.  403-409. 

A textbook  on  agriculture  {Jordbrugslaere),  N.  Oedeg lard.- -Christiania,  1893, 
pp.  504 . 


EXPERIMENT  STATION  NOTES. 


Aiabama  Canebrake  Station. — During  the  past  season  the  station  has  made  an 
experiment  with  fertilizers  for  sweet  potatoes  in  which  the  yield  ranged  from  118 
bushels  per  acre  with  no  fertilizer  to  122^  bushels  with  cotton-seed  meal,  and  126£  i 
bushels  with  barnyard  manure.  The  variety  used  was  the  Vineless  potato,  which 
was  found  to  be  a valuable  variety  of  yam  for  table  purposes  and  very  prolific. 

Idaho  Station. — The  station,  which  is  located  at  the  State  University,  has  about  j 
10  acres  of  land  available  for  experimental  work,  and  has  in  progress  experiments 
with  grass,  forage  plants,  fruits,  etc.  It  has  at  its  command  well  equipped  chemical,  j 
biological,  and  botanical  laboratories ; and  an  agricultural  laboratory  and  one  for 
the  use  of  the  domestic  economist  are  to  be  provided.  The  station  proposes  to  un- 
dertake work  on  domestic  economy  with  a view  to  improving  the  quality  and 
reducing  the  cost  of  food  and  devising  labor-saving  appliances  for  the  household. 
Studies  will  be  made  on  the  preparation,  digestibility,  cost  of  production,  and 
methods  of  preservation  of  food;  and  on  the  preparation  of  menus.  Calculation  of 
rations,  tests  of  clothing  material  and  of  household  machinery,  experiments  in  house- 
hold floriculture,  etc.,  will  be  carried  on. 

Press  Bulletin  No.  1 is  a popular  bulletin  for  farmers  explaining  the  object  of  the 
station  and  its  facilities  for  doing  work,  and  inviting  cooperation  between  the  sta- 
tion and  farmers.  Press  bulletins  are  to  be  issued  monthly.  The  station  chemist 
will  make  a study  of  the  potable  waters  of  the  Territory.  Press  Bulletin  No.  2 
explains  this  and  requests  samples  of  water  to  be  sent  for  analysis,  together  with 
data  of  interest.  A preliminary  bulletin  on  the  drinking  waters  of  the  Territory  is 
soon  to  be  issued. 

Indiana  Station. — F.  W.  McBride,  assistant  chemist  of  the  station,  has  resigned 
and  William  Brody,  a graduate  of  the  class  of  1887  at  Purdue  University,  has  been 
appointed  his  successor. 

Kentucky  Station. — Two  new  members  of  the  governing  board  are  W.  L.  Davis, 
of  Paris,  and  D.  C.  Buell,  of  Paradise. 

Minnesota  College  and  Station. — A new  building  for  use  for  offices,  gym- 
nasium, drill  hall,  and  for  manual  training  is  being  erected  at  a cost  of  $30,000. 

W.  M.  Hays,  of  North  Dakota  Station,  has  been  elected  professor  of  agriculture, 
and  Thomas  Shaw,  of  Guelph,  Ontario,  has  been  elected  professor  of  animal  hus- 
bandry. The  School  of  Agriculture  opened  October  10.  Its  facilities  were  greatly 
increased  during  the  summer  and  the  school  is  now  in  excellent  condition. 
Christopher  Graham,  veterinarian,  has  resigned  his  position,  and  Dr.  M.  H. 
Reynolds,  of  Keosauqua,  Iowa,  has  been  elected  as  his  successor. 

Montana  Station. — The  station  staff  is  at  present  composed  as  follows:  S.  M. 
Emery,  director  and  horticulturist;  L.  Foster,  agriculturist  and  botanist;  F.  W. 
Traphagen,  chemist;  W.  L.  Williams,  veterinarian;  and  H.  G.  Phelps,  accountant. 

Nebraska  Station. — Among  the  forthcoming  bulletins,  one  on  wheat  and 
another  on  grasshoppers,  will  appear  soon.  A chemist  and  an  investigator  of 
animal  diseases  are  soon  to  be  appointed. 

New  York  State  Station. — Wendell  Paddock,  B.  S.,  has  been  appointed 
assistant  horticulturist.  The  greenhouses  just  completed  will  be  used  this  winter 
chiefly  for  experiments  in  forcing  vegetables. 
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I North  Carolina  Station. — R.  E.  Noble,  third  assistant  chemist,  has  resigned 
, to  accept  a position  in  the  Alabama  College  Station;  W.  M.  Allen  has  been  ap- 
pointed to  fill  the  vacancy,  and  C.  B.  Williams  has  been  appointed  fourth  assist- 
ant chemist. 

I Texas  Station. — Substations  have  been  established  by  State  appropriation  at 
! McKinney,  in  the  “ Black  Land”  region,  and  at  Wichita  Falls.  J.  H.  Ferguson  is 
superintendent  of  the  former  and  J.  W.  Phillips  of  the  latter.  At  McKinney  215 
varieties  of  wheat  and  about  25  grasses  have  been  sown.  Wheat  was  sown  on  30 
plats  to  test  the  fertilizer  requirements.  Subsoil  and  rotation  experiments  have 
a been  undertaken,  and  tests  of  varieties  of  oats,  barley, rye,  cotton,  corn,  and  potatoes  are 
11  jalready  in  progress,  or  will  be  undertaken  the  coming  season.  Studies  of  grasses 
$ Iwill  form  an  important  feature  of  the  work  of  this  substation.  At  Wichita  Falls 
: jjexperiments  with  wheat,  other  small  grains,  and  forage  plants  are  under  way.  Spe- 
i ijcial  attention  will  be  given  to  work  on  cereals.  A substation  for  horticulture  is  to 
be  established  at  an  early  date  in  southwest  Texas.  Experiments  on  the  grape, 
r !j  semi-tropical  fruits,  vegetables,  and  small  fruits  will  command  the  attention  of  this 
1 i substation. 

|i  Utah  Station. — The  first  Farmers’  Institute  ever  held  in  the  Territory  was  held 
under  the  auspices  of  the  station  at  Taylorsville,  November  13  and  14.  A goodnum- 
: ber  of  farmers  were  present  and  much  interest  was  shown.  The  meeting  has  already 
1 given  rise  to  requests  for  other  institutes  which  will  be  held. 

Washington  Station. — The  station  staff  as  reorganized  is  as  follows:  E.  A. 
Bryan,  director;  E.  Fulmer,  chemist;  E.  R.  Lake,  agriculturist  and  hor  iculturist; 
and  C.  V.  Piper,  entomologist.  Director  Bryan  is  also  president  of  the  college,  suc- 
ceeding J.  W.  Heston. 

West  Virginia  University. — F.  W.  Rane  has  been  appointed  professor  of  agri- 
culture in  the  university  in  addition  to  his  duties  as  horticulturist  to  the  station. 

Wisconsin  University  and  Station. — The  station  has  added  to  its  working 
force  H.  L.  Russell,  ph.  d.,  who  will  serve  as  bacteriologist.  Dr.  Russell  was  grad- 
uated from  the  University  of  Wisconsin  in  1888,  holding  the  fellowship  of  biology 
for  two  subsequent  years.  In  the  spring  of  1890  he  entered  the  university  at  Berlin* 
confining  his  studies  to  bacteriology  under  Prof.  Koch.  He  received  the  appoint- 
ment to  the  American  table  in  the  zoological  station  at  Naples  in  the  spring  of  1891, 
where  he  studied  the  deep  sea  bacterial  flora  of  the  Mediterranean.  The  same  year 
he  studied  for  a short  time  in  Pasteur’s  laboratory  in  Paris.  In  1891  he  returned  to 
America,  entering  Johns  Hopkins  University,  where  he  obtained  the  degree  of  ph.  d. 
in  bacteriology  and  vegetable  pathology  in  1892.  The  same  year  he  continued  a 
study  of  marine  flora  at  Wood’s  Holl,  Massachusetts,  in  the  marine  biological  labo- 
ratory. That  year  he  was  appointed  fellow  in  bacteriology  in  the  University  of 
Chicago  at  its  opening,  acting  also  as  extension  lecturer  on  that  subject.  Dr.  Rus- 
sell entered  upon  his  work  at  the  station  in  September  and  will  devote  himself 
almost  wholly  to  the  study  of  the  fermentations  of  milk  and  its  products.  By  com- 
bining his  efforts  with  those  of  Dr.  Babcock  the  station  hopes  to  contribute  mate- 
rially to  the  knowledge  of  dairying.  With  the  coming  of  Dr.  Russell  the  university 
offers  an  advanced  course  of  dairy  instruction  to  those  properly  fitted  for  the  work. 
It  is  probable  that  several  students  will  avail  themselves  of  this  offer  during  the 
coming  winter  term  of  the  dairy  school. 

In  July,  1890,  the  station  gave  to  the  public  the  first  description  of  the  Babcock 
milk  test  and  how  to  operate  it.  Since  that  time  the  description  with  additions  has 
been  printed  in  two  additional  bulletins  and  two  annual  reports,  making  a total  of 
60,000  issues  containing  an  account  of  the  test.  So  great  has  been  the  call  for 
information  regarding  the  test  that  few  copies  of  any  of  the  reports  or  bulletins  now 
remain  in  the  hands  of  the  station,  and  the  authorities  are  considering  the  subject 
of  another  bulletin  with  directions  for  operating  the  test.  Nothing  could  better 
show  the  interest  of  the  public  in  this  invention  than  the  continued  call  for  bulle- 
tins and  reports  describing  it. 
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A new  horticultural  building  is  being  erected  at  the  university  designed  for  instruc- 
tion and  investigation.  The  building  will  eventually  contain  the  departments  of 
horticulture  and  agricultural  physics,  only  the  entrance  and  horticultural  wing  being 
erected  at  this  time.  The  present  structure  covers  an  area  60  feet  in  length  by  46 
in  width,  being  3 stories  in  height,  with  roomy  attic.  It  is  constructed  of  white 
brick  with  pink  pressed  brick  and  Wauwatosa  limestone  trimmings.  The  interior 
finish  is  known  as  mill  construction  with  tile-lined  walls,  making  what  is  known  as 
a slow  burning  building.  There  are  offices,  library,  and  microscope  room,  as  well 
as  a large  laboratory  and  a large  lecture  room.  Two  greenhouses  exte  d from  the 
building  in  the  rear,  each  22  by  75  feet  in  area.  One  greenhouse  is  provided  with 
benches  at  which  each  student  will  have  an  assigned  space  for  conducting  his  studies 
with  plants,  cuttings,  etc.  The  other  greenhouse  is  unique  in  character,  being 
designed  for  a winter  garden.  There  are  no  posts  or  supports  of  any  kind,  leaving 
the  whole  area  without  obstruction.  This  will  constitute  a garden  with  rich  deep 
soil,  in  which  the  instructors  can  give  the  students  drill  in  garden  work  during  win- 
ter as  though  it  were  summer  time.  The  building  is  situated  on  the  hillside  near  the 
dairy  school  overlooking  the  horticultural  grounds  in  front,  and  Fourth  Lake  beyond. 
The  building  complete  will  cost  $40,000,  the  present  wing  with  equipment  represent- 
ing an  outlay  of  $24,000. 

Wyoming  Station. — The  botanist  of  the  station,  A.  Nelson,  has  prepared  a list 
of  about  three  hundred  duplicate  herbarium  specimens  of  Wyoming  flora,  which  will 
be  sent  to  any  one  wishing  to  exchange. 

The  board  of  trustees  in  charge  of  the  University  of  Wyoming,  including  the  Agri- 
cultural College  and  Experiment  Station,  is  now  composed  of  tha  following  persons  : 
S.  W.  Downey,  Laramie,  president;  Grace  R.  Hebard,  Cheyenne,  secretary;  R.  H. 
Homer,  Laramie,  treasurer;  E.  Talbot,  Laramie;  J.  D.  Loncks,  Sheridan;  C.  L. 
Vagner,  Carbon;  A.  Kendell,  Rock  Springs;  W.  W.  Burton,  Afton,  and  A.  W.  Jones, 
Casper. 

The  determination  of  phosphoric  acid. — In  Jour.  Amer.  Chem.  Soc.  (15,  No.  7, 
pp.  382-395 ),  H.  Pemberton,  jr.,  describes  a method  based  on  the  titration  of  the 
yellow  precipitate  of  ammonium  phospho-molybdate,  first  investigated  by  him  in 
1882  (Jour.  Frank.  Inst.,  113,  p.  193;  Chem.  News,  46,  p.  7).  The  method  as  here 
presented  has  been  used  with  highly  satisfactory  results  on  solutions  of  pure  phos- 
phates, natural  phosphates,  and  fertilizers.  “ It  was  seldom  that  two  tests  of  the 
same  material  differed  more  than  0.1  per  cent  in  P.-O5  even  when  the  total  P2Os 
present  amounted  to  as  much  as  40-50  per  cent  of  the  substance  analyzed. 

“ The  following  solutions  are  used:  Ninety  grams  of  crystals  [of  ammonium 
molybdate]  are  dissolved  (in  a large  beaker)  in  somewhat  less  than  1 liter  of  water. 
This  is  allowed  to  settle  over  night  and  the  clear  liquor  decanted  into  a liter  flask. 
The  small  quantity  of  insoluble  molybdic  acid,  always  present,  is  dissolved  in  a 
little  ammonia  and  added  to  the  main  solution.  Should  the  molybdate  be  found  to 
contain  traces  of  P205,  a few  decigrams  of  magnesium  sulphate  are  added,  ammonia 
being  added  to  faint  alkalinity.  The  whole  is  then  made  up  to  one  liter.  * * * 

Each  c.  c.  precipitates  3 mg.  of  P205. 

“ The  ammonium  nitrate  solution  is  simply  a saturated  aqueous  solution  of  the 
salt.  * * * Ten  c.  c.  of  this  solution  is  amply  sufficient  for  each  test. 

“The  nitric  acid  used  for  acidifying  the  solution  of  the  phosphate  has  a specific 
gravity  of  1.4  or  thereabouts. 

“ The  standard  potassium  hydroxide  solution  is  of  such  strength  that  1 c.  c.=one 
mg.  P206;  100  c.  c.  of  it  will  neutralize  32.65  c.  c.  of  normal  acid.  It  can  be  made 
from  normal  potassium  hydroxide  (that  has  been  freed  from  all  carbonate  by  barium 
hydroxide),  by  diluting  326.5  c.  c.  to  1 liter.  But  its  strength  is  best  determined 
empirically  by  a direct  test  upon  a phosphate  solution  of  known  strength,  precipi- 
tating with  ammonium  molybdate  and  making  the  analysis  as  described  below,  all 
potassium  carbonate  having  first  been  removed  by  barium  hydroxide. 
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“ The  standard  acid  has  the  same  strength,  volume  for  volume,  as  the  potassium 
hydroxide  and  can  be  made  by  diluting  326.5  c.  c.  of  normal  acid  to  one  liter.  In 
testing  it  against  the  alkali,  phenolphthalein  and  methyl  orange)  should  be  used. 

“ The  indicator  can  be  either  litmus,  rosolic  acid,  or  pheuolphthalein.  * * * 

The  method  of  analysis  is  as  follows : “ One  gram  of  phosphate  rock,  or2  or 3 grams 
of  fertilizer  are  dissolved  in  nitric  acid,  and  without  evaporating  to  dryness  diluted 
to  250  c.  c.  The  solution  need  not  be  filtered.  Twenty-five  cubic  centimeters  of 
the  solution  are  delivered  into  a 4-ounce  beaker  and  neutralized  with  ammonia  until 
a precipitate  just  begins  to  form,  and  then  treated  with  5 c.  c.  of  HN03  of  1.  4 spe- 
cific gravity.  Ten  cubic  centimeters  of  a saturated  solution  of  ammonium  nitrate 
are  added  and  the  solution  diluted  to  a volume  of  50  to  75  c.  c.  It  is  then  brought  to  a 
full  boil,  removed  from  the  lamp  and  5 c.  c.  of  the  aqueous  solution  of  ammonium 
molybdate  added.  This  is  followed  by  a second  and  a third  5 c.  c.,  if  necessary,  the 
precipitate  allowed  to  settle,  and  filtered  at  once  through  a 7 cm.  diameter  filter.  It 
is  washed  thoroughly  with  water  by  decantation  and  on  the  filter.  The  filter  and 
precipitate  are  transferred  bodily  to  the  beaker.  Standard  alkali  is  then  run  in  and 
at  least  0.5  c.  c.  of  phenolphthalein  (1  per  cent  solution)  added,  and  then  standard 
acid,  until  the  color  vanishes.  Each  centimeter  of  alkali  equals  1 mg.  of  phospho- 
rus pentoxide.” 

The  calculation  of  the  percentage  of  phosphoric  acid  is  based  upon  the  fact,  dem- 
onstrated by  experiment,  that  23  molecules  of  Na2C03  are  required  for  each  molecule 
of  phosphoric  acid  in  the  ammonium  phospho-molybdate  as  shown  by  the  following 
formula : 

6 NH4P2Os.  24  Mo03-f  23  Na2Co3  + H20=(NH4)4.  H2P208  + (NH4)2  Mo04  + 23  Na2 

MoO4  + 23  C02 

Report  of  the  Iowa  weather  and  crop  service  for  the  year  1892. — 
This  report  presents  summaries  of  observations  at  46  meteorological  stations,  and  of 
reports  of  76  weather-crop  observers  in  the  State,  under  the  following  heads:  The 
meteorological  conditions  for  each  month  of  the  year,  monthly  crop  reports,  and 
weather-crop  bulletins.  The  meteorological  data  and  crop  conditions  are  given  in  2 
charts  and  numerous  tables. 

“ Twenty-five  weekly  weather-crop  bulletins  were  issued  during  the  crop  season, 
the  total  number  of  copies  distributed  being  about  35,000.  Summaries  of  these 
bulletins,  giving  the  status  and  prospect  of  crops  from  week  to  week,  were  copied 
by  the  weekly  and  daily  press,  and  were  circulated  by  the  Associated  Press  and 
special  dispatches. 

“The  total  number  of  copies  of  the  Monthly  Review  distributed  during  the  year 
was  about  22,000,  answering  the  constantly  increasing  requests  for  this  publication. 

“About  the  first  of  June  the  first  regular  monthly  crop  report  was  tabulated  from 
the  estimates  of  the  1,000  crop  correspondents  of  this  Bureau,  showing  the  acreage 
and  condition  of  the  staple  crops.  Reports  were  also  issued  in  July,  August,  Octo- 
ber, and  December,  and  widely  disseminated  through  the  Monthly  Review,  the 
press,  and  other  channels  of  communication  to  the  public. 

“ Through  the  agency  of  the  State  service  the  daily  weather  forecasts  of  the  National 
Bureau  w'ere  widely  disseminated  to  meet  the  increasing  public  demand,  and  the 
number  of  display  stations  has  been  materially  increased.  A very  considerable  per- 
centage of  the  people  are  now  receiving  the  benefits  of  the  dail\  weather  forecasts. 

“The  mean  temperature  of  the  year  1892,  for  the  State,  was  47.5°,  which  is  about 
the  average  for  the  past  20  years.  The  mean  of  1890  was  47.7°,  and  in  1891  it  was 
4:7.4°,  showing  a notable  adherence  to  the  general  average  in  years  widely  different 
in  those  features  of  the  weather  affecting  the  crop  production. 

“The  winter  months  of  1892  were  generally  mild,  with  about  the  usual  number  of 
stormy  days,  and  above  the  average  amount  of  precipitation.  The  spring  months 
were  abnormally  cold,  wet,  and  backward,  with  an  unusual  number  of  stormy  days 
and  excessive  cloudiness.  * * * 
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‘•The  average  total  precipitation  (rain  and  melted  snow)  was  35.74  inches.  The* 
greatest  amount  reported  was  48.77  inches  at  Dubuque;  least  amount,  24.78  inches 
at  Sac  City.  The  average  snowfall  was  31.7  inches ; highest  total  reported,  50  inches  9 
at  Richland  ; least  amount,  8 inches,  at  Glenwood.  Over  two  thirds  of  the  average 
precipitation  of  the  year  fell  in  the  six  crop  months — April  1 to  October  1.” 

Analyses  of  soils  of  the  Cape  of  Good  Hope.— The  Report  of  the  Senior  1 
Analyst  of  the  Cape  of  Good  Hope  for  1892  gives  analyses  of  soils  from  fourteen « 
localities  in  the  colony.  At  least  in  a part  of  the  colony  the  soil  is  remarkably  fi 
poor  in  phosphates  and  the  author  recommends  the  use  of  phosphatic  fertilizers. 

It  is  stated  that  a systematic  investigation  of  soils  will  soon  be  undertaken.  Twenty 
analyses  of  wines,  three  of  sheep  dips,  and  one  of  sugar  cane  are  among  the  analyses  | 
reported.  A brief  summary  of  the  results  of  an  experiment  to  determine  the  action 
of  insecticide  solutions  upon  the  rubber  of  spraying  pumps  is  given. 

The  development  and  extent  of  the  fertilizer  industry. — Under  this  title 
Dr.  C.  U.  Shepard  gives  in  Jour.  Amer.  Chem.  Soe.  (15,  No.  6,  pp.  321-343)  a review  ; 
of  the  history  of  the  fertilizer  industry,  from  the  time  when  the  value  of  phosphatic  | 
substances  as  manure  was  first  recognized  and  superphosphates  began  to  be  manu- 
factured, up  to  the  present  time.  This  review  is  accompanied  by  extensive  statistical 
data  relating  to  the  development  of  the  phosphate  industry  in  different  parts  of  the 
world,  the  sources  and  supply  of  guanos,  nitrate  of  soda,  sulphate  of  ammonia,  the 
Stassfurt  potash  salts,  nitrate  of  potash,  and  Thomas  slag  and  other  mineral  phos- 
phates, and  the  extent  of  the  use  of  fertilizers  in  the  United  States  and  other  coun- 
tries. 

“The  consumption  of  commercial  manures  in  the  United  States  has  grown  very 
rapidly  during  the  past  twenty  years  in  the  Atlantic  and  especially  the  South  At- 
lantic States.  Their  use  is  steadily  on  the  increase  in  the  Central  and  Gulf  States. 
Gradually  they  are  being  sought  after  in  the  less  distant  and  more  thickly  populated 
of  the  Western  ones.” 

The  consumption  in  different  States  is  stated  to  be  as  follows : 


Tons. 

Vermont 4,000 

Maine,  New  Hampshire,  Massachusetts,  and  Rhode  Island 40,  000 

Connecticut 20, 000 

New  York 92,  000 

New  Jersey  (estimated) 60,000 

Pennsylvania  . . . f 150,  000 

Delaware  and  Maryland  (estimated) 75, 000 

Virginia . ... 140, 000 

West  Virginia 15, 000 

North  Carolina > 145, 000 

South  Carolina 200,  000 

Georgia . 280, 000 

Florida 40, 000 

Alabama 90,000 

Mississippi 25,  000 

Louisiana 15,  000 

Ohio 50,000 

Indiana 35,000 

Kentucky ". 12,  000 

Tennessee 15,  000 

Other  States  (estimated) 47,  000 


Total 


1, 550, 000 
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The  world’s  consumption  of  commercial  manures 
ing  figures : 


may  be  estimated  at  the 


follow- 


The  United  States 

Germany 

France  

Great  Britain 

Belgium  1 

Holland  ) 

Scandinavia 

Spain,  Italy,  and  Austria 


300,000'| 

100,  000  > 

250,  000  J 


Tons. 

1,  550,  000 
1,  300,  000 
1,  000,  000 
1,  000,  000 


650,  000 


Total 5,500,000 

Fertilizer  inspection  in  Mississippi.— In  Bulletin  No.  2 of  the  Mississippi  Agri- 
cultural College,  W.  L.  Hutchinson,  State  chemist,  gives  notes  on  valuation  of  fer- 
tilizers and  tabulates  and  discusses  the  results  of  analyses  of  173  fertilizers  offered 
for  sale  in  the  State  during  the  season  of  1892-’93. 

Experiments  at  Rothamsted  Experimental  Station  during  fifty  years. — 
The  annual  memoranda  for  1893  on  the  origin,  scope,  and  plan  of  the  Rothamsted 
experiments  gives  the  history  of  the  station  and  tabulated  summaries  of  the  experi- 
ments, t<  gether  with  a detailed  list  of  the  published  articles.  The  statements  are 
made  in  the  same  form  as  heretofore,  but  are  corrected  up  to  date.  A general  account 
of  the  work  at  Rothamsted  based  on  the  memoranda  for  1891  was  published  in  the 
Experiment  Station  Record,  vol.  in,  p.  73. 

“The  rainfall  has  been  measured  at  Rothamsted,  in  gauges  of  different  sizes, 
almost  from  the  commencement  of  the  field  experiments  ; and  the  drainage  through 
20  inches,  40  inches,  and  60  inches  of  unmanured  and  uncropped  soil,  in  its  natural 
state  of  consolidation,  has  been  collected  from  September,  1870,  up  to  the  present 
time,  a period  of  nearly  twenty-three  years.  * * * The  loss  of  nitric  acid  is 

obviously  very  directly  dependent  on  the  amount  and  on  the  distribution  of  the 
rain  and  of  the  drainage.  Indeed,  although  there  seems  to  be  some  indication  of  a 
decline  in  the  amount  of  nitric  acid  formed  over  the  later  as  compared  with  the  earlier 
years,  the  evidence  is  certainly  not  yet  very  conclusive.  It  is  estimated  that  during  the 
twenty-two  harvest  years  ending  August,  1892,  there  has  been  a loss  of  nitrogen 
through  the  20-inch  gauge  of  rather  more  than  11,  through  the  40-inch  of  about  6, 
and  through  the  60-inch  gauge  of  little  more  than  5 per  cent  of  the  total  combined 
nitrogen  in  the  soil  and  subsoil.” 

Experiments  with  wheat  alternated  with  fallow  vs.  wheat  grown  continuously  for 
fifty  years  have  shown  “that  although  there  is  an  increase  of  produce  after  fallow 
compared  with  that  of  wheat  grown  continuously,  it  is  obtained  at  the  sacrifice  of  a 
crop  every  other  year  ; and  that  a given  area  of  land  yields  more  when  the  crop  is  grown 
year  after  year  than  when  alternated  with  fallow.  The  explanation  doubtless  is 
that  much  of  the  nitrogen,  brought  into  an  available  condition  under  the  influence 
of  the  fallow,  is  lost  by  drainage  during  the  long  period  that  the  land  is  without  a 
crop.” 

Experiments  with  leguminous  plants  (peas,  beans,  red  clover,  etc.)  during  a num- 
ber of  years,  in  which  various  fertilizers  have  been  used,  indicated  that  the  minerals, 
especially  potash,  considerably  increased  the  crops  during  the  earlier  years  after 
their  application,  but  that  “ammonium  salts  had  little  or  no  beneficial  effect  and 
were  sometimes  injurious.”  Experiments  with  red  clover  on  ordinary  and  garden 
soils  gave  results  described  as  follows: 

“The  general  result  of  the  experiments  on  ordinary  arable  land  in  the  field  has 
been — that  neither  organic  matter  rich  in  carbon  as  well  as  other  constituents,  nor 
ammonium  salts,  nor  nitrate  of  soda,  nor  mineral  constituents,  nor  a complex  mixture, 


448 


EXPERIMENT  STATION  RECORD. 


supplied  as  manure,  availed  to  restore  the  clover-yielding  capabilities  of  the  land; 
though  where  some  of  these  were  applied  in  large  quantity  and  at  considerable 
depths  the  result  was  better  than  when  they  were  used  in  only  moderate  quantities 
and  applied  only  on  the  surface. 

“On  the  other  hand,  it  is  clear  that  the  soil  in  the  garden,  which  at  the  commence- 
ment contained  in  its  upper  layers  about  four  times  as  much  nitrogen  as  the  arable 
land,  and  would  doubtless  be  correspondingly  rich  in  other  constituents,  has  sup- 
plied the  conditions  under  which  clover  can  be  grown  year  after  year  on  the  same 
land  for  many  years  in  succession. 

“The  results  obtained  on  the  soil  in  tbe  garden  seem  to  show  that  what  is  called 
“clover-sickness”  can  not  be  due  to  the  injurious  influence  of  excreted  matters  upon 
the  immediately  succeeding  crop. 

“ That  clover  frequently  fails  coincidently  with  injury  from  parasitic  plants,  or 
insects,  can  not  be  disputed;  but  it  may  be  doubted  whether  such  injury  should  be 
reckoned  as  the  cause,  or  merely  the  concomitant,  and  an  aggravation,  of  the  fail- 
ing condition. 

“ The  results  of  the  experiments  seem,  therefore,  to  exclude  the  supposition  that 
the  primary  cause  of  failure  is  either  destruction  by  parasitic  plants  or  insects,  injury 
from  excreted  matters,  or  the  shade  of  a corn  crop,  and  to  indicate  that  it  must  be 
looked  for  in  exhaustion  of  some  kind  within  the  range  of  the  roots.  * * * It  is 

a fact  of  much  significance  that  over  a period  of  twenty-one  years  the  diminution 
in  the  amount  of  nitrogen  in  the  garden  soil  to  the  depth  of  9 inches  only  repre- 
sented approximately  two  thirds  as  much  as  was  estimated  to  have  been  taken  out 
in  the  crops ; and  it  was  concluded  that  there  had  been  considerable  reduction  in 
the  lower  depths  also.  * * * Recent  experiments  at  Rothamsted  have  confirmed 

those  of  others  in  showing  that,  by  adding  to  a sterilized  sandy  soil  growing  legu- 
minous plants  a small  quantity  of  the  watery  extract  of  a soil  containing  the  appro- 
priate organisms,  a marked  development  of  the  so-called  leguminous  nodules  on  the 
roots  is  induced;  and  that  there  is,  coincidently,  increased  growth  and  gain  of 
nitrogen.  There  is  no  evidence  that  the  leguminous  plant  itself  assimilates  free 
nitrogen;  the  supposition  is  rather  that  the  gain  is  due  to  the  fixation  of  nitrogen 
in  the  growth  of  the  lower  organisms  in  the  root  nodules,  the  nitrogenous  compounds 
so  produced  being  taken  up  and  utilized  by  the  leguminous  plant.” 

India. — The  Annual  Report  of  Khandesh  experimental  farm  for  the  year  ending 
March  31,  1893,  contains  accounts  of  experiments  with  wheat,  cotton,  potatoes, 
cattle,  goats,  and  sheep.  “Experiments  to  test  the  stability  of  color  and  consis- 
tency in  wheat  have  been  in  progress  for  some  years,  and  it  has  been  fully  proved 
that  in  ordinary  seasons,  and  under  ordinary  cultivation,  a variety  of  wheat  of  one 
locality  maintains  its  natural  characteristics  if  grown  in  another,  even  though  the 
conditions  of  soil  and  climate  are  different.” 

The  experiments  carried  on  in  different  parts  of  Assam  during  the  same  year  were 
with  rice,  sugar  cane,  mustard,  and  miscellaneous  crops. 

Experiments  with  field  crops  in  Bengal. — The  Annual  Report  of  the  Depart- 
ment of  Land  Records  and  Agriculture,  Bengal,  for  the  year  ending  March,  1892, 
gives  the  results  of  experiments  made  on  several  farms  with  sugar  cane,  jute,  rice, 
maize,  cotton,  potatoes,  wheat,  oats,  and  barley.  When  the  top  of  the  maize  plant 
was  cut  off  before  the  cob  was  quite  mature  the  yield  of  grain  was  less  than  when 
the  top  was  left  intact.  Experiments  with  Nankin  and  with  an  American  variety 
of  cotton  resulted  in  a larger  yield  by  the  former.  Hemp  was  used  as  a green 
manure  for  x>otatoes  and  the  yield  was  more  than  double  That  on  an  adjoining  unfer- 
tilized plat.  When  bone  meal  was  added  to  hemp  used  as  a green  manure  the 
yield  was  still  further  increased. 

Lathyrus  sylvestris. — The  Agricultural  Students’  Gazette,  Cirencester,  England  ( 6 , 
No.  4,  j op.  108, 109),  gives  a note  on  eleven  species  of  the  genus  Lathyrus  recorded  as 
British ; also,  analysis  of  Lathyrus  sylvestris  and  a note  on  its  growth  in  the  exceptionally 
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dry  season  of  1893.  11  A plat  was  sown  in  the  botanic  garden  in  1890.  * * * Tlie 
plant  has  taken  some  time  to  establish  itself,  more  than  a year  passing  before  a 
cutting  was  obtained,  but  then  it  takes  strong  hold  and  grows  vigorously.  * It  is 
not  injured  by  very  severe  weather  in  winter.  * * * This  year  the  plat  in  the 

botanic  garden  was  cut  on  May  30,  and  yielded  at  least  3,000  pounds  of  hay  per  acre. 
A second  crop  is  now  (August  4)  ready.  The  hay  was  readily  eaten  by  cows.  The 
Laihyrus  and  lucern  were  the  only  plats  which  gave  any  large  yield  in  this  season 
of  exceptional  drought.” 

The  following  extract  is  from  the  reports  of  the  agricultural  assistants  of  the  Cape 
of  Good  Hope  for  1892 : “ Lathyrus  sylvestris  may  be  cut  twice  a year,  and  thus  yields 
less  green  food  than  lucern.  * * * It  withstands  drought  very  well.  This  plant 

looked  nice  and  green  when  the  other  plants  looked  rather  faded.  * * * Our 
experience  in  the  garden  is  that  it  germinates  slowly. 

Pedigree  or  grade  races  in  horticulture. — A paper  by  H.  L.  Vilmorin,  enti- 
tled “ Pedigree  or  Grade  Races  in  Horticulture,”  was  read  before  the  Seedsmen’s 
Session  of  the  World’s  Fair  Horticultural  Congress  and  published  in  Gard.  Chron. 
(ser.  Ill,  14  (1893),  pp.  301,  332-333).  In  this  paper  the  author  reports  a hitherto 
unpublished  experiment  in  cultivating  and  modifying  by  selection  of  seed  a Euro- 
pean weed  of  the  parsley  family  ( Anthriscus  sylvestris).  In  the  first  ten  years,  during 
each  of  which  seed  was  selected,  the  change  from  the  slender  and  much-forked 
roots  of  the  wild  plant  into  fleshy,  straight,  and  clean  roots  was  slight.  In  the  ten 
years  following,  these  changes  toward  the  type  desired  were  more  and  more  marked 
with  each  generation. 

From  experiments  conducted  by  the  author’s  father  on  Lupinus  hirsutus,  the  author 
draws  the  following  conclusions : 

“(1)  The  tendency  to  resemble  its  parents  is  generally  the  strongest  in  any  plant. 

“(2)  But  it  is  notably  impaired  if  coming  into  conflict  with  the  tendency  to  resem- 
ble the  bulk  of  the  ancestors. 

“(3)  This  latter  tendency  (called  atavism)  is  constant,  though  not  very  strong, 
and  scarcely  becomes  impaired  by  a series  of  generations  passing  by  without  a rever- 
sion to  the  ancestral  type  having  taken  place. 

“(4)  On  the  contrary,  the  tendency  to  resemble  a near  progenitor  (two  or  three 
generations  only  distant)  very  soon  becomes  obliterated,  if  the  said  progenitor  be 
different  from  the  bulk  of  the  aucestors.  From  this  it  will  be  seen  that  choice  new 
races  can  be  raised  quickest,  and  with  the  smallest  amount  of  labor,  where  all  need- 
less conflict  in  the  hereditary  powers  is  avoided.” 

Where  several  plants  with  the  desired  quality  are  selected  as  seed  producers,  he 
advises  sowing  the  seed  of  each  plant  separately,  as  one  of  these  plants  maybe  much 
stronger  than  the  rest  in  transmitting  its  qualities.  This  prepotency  is,  in  the 
author’s  opinion,  just  as  hereditary  as  any  other  quality. 

Contrary  to  a common  belief,  the  author  found  that  the  portion  of  the  stem  from 
which  pods  of  German  stock  were  taken  exercised  no  influence  on  the  proportion  of 
double  flowers  on  the  plants  grown  from  such  seed.  Experiments  on  German  stocks, 
verbenas,  and  chrysanthemums  indicated  no  difference  among  the  progeny  of  seed 
taken  from  different  parts  of  the  same  plant,  though  the  descendants  of  different 
plants  of  the  same  variety  showed  important  differences. 

Massachusktts  Horticultural  Society. — The  transactions  of  this  Society  for 
1892  contain  a descriptive  list  of  the  publications  on  horticulture  and  other  subjects 
added  to  the  library  of  the  Society  during  the  year. 

Fungi  in  wink-making. — Mr.  Arthur  P.  Hayne,  writing  to  The  Pacific  Rural  Press, 
states  that  while  investigating  the  fungi  which  cause  various  kinds  of  rot  in  the 
grapes  of  California,  he  found  one  which  may  prove  a genuine  advantage.  “This 
is  Botrytis  cinerea,  which  is  essential  to  the  production  of  the  very  best  Chateau 
Yquem  Saiiterne  as  well  as  the  Rhine  wines  of  Johannisberg.  Grapes  which  are 
covered  with  this  mold,  and  are  seemingly  rotten,  are  sold  for  as  much  as  $1,000  a 
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ton.  The  fungus  is  not  altogether  a blessing,  for  when  it  attacks  black  or  red 
grapes  it  robs  them  of  their  color  and  destroys  the  tannin  which  is  necessary  to 
make  clarets.  Besides  this,  it  concentrates  the  sugar  until  it  becomes  impossible  to 
make  a dry  wine.  It  is  only  on  white  grapes  that  it  is  beneficial,  and  it  must  be 
carefully  studied  and  experimented  with  in  California  before  its  true  character  there 
can  be  discovered.  In  wet  cold  years  it  may  develop  before  the  grape  is  ripe  and 
cause  it  to  rot  before  it  matures,  or  it  may  develop  to  such  an  extent  on  the  stem 
as  to  cause  the  loss  of  the  entire  bunch.  But  when  it  appears  late  on  a white  vari- 
ety it  merely  decomposes  the  skin  of  the  berry,  allowing  the  oxygen  of  the  air  to 
act  slowly  on  the  juice  and  produce  certaiu  complex  acids  which  are  essential  to 
those  peculiar  flavors  found  only  in  the  best  vintages  of  the  white  wine  region  in 
Europe.” 

Method  for  detecting  butter  adulteration.— M.  Brulle,  director  of  the 
agricultural  institute  at  Paris,  it  is  claimed,  has  discovered  a method  by  which  the 
adulteration  of  butter  with  as  low  as  5 per  cent  of  foreign  fat  can  be  safely  and 
surely  detected  by  any  person  in  a few  minutes.  No  previous  knowledge  of  chem- 
istry or  costly  apparatus  is  required,  M.  Brulle  has  demonstrated  the  effectiveness 
of  his  method  or  test  to  a committee  of  the  Preuzlau  Creamery  Association  in  Ger- 
many, and  the  association  has  purchased  the  exclusive  right  of  the  invention  for 
Germany.  Great  claims  are  being  made  for  the  invention  by  German  dairy  papers 
which  assert  that  it  will  be  the  means  of  stamping  out  the  adulteration  of  natural 
butter  with  margariu,  etc.,  which  has  been  such  a constant  menace  to  the  dairy 
interests  of  that  country.  Dr.  Wollny,  of  Kiel,  has  been  invited  to  submit  the 
method  to  a thorough  test. 

A TRIAL  OF  sheep-shearing  machines. — The  Journal  of  ihe  Boyal  Agricultural 
Society  of  England  (4,  No.  15,  pp.  547-552 ),  gives  an  account  of  trials  made  at  Chester, 
June  17,  1893,  with  three  sheep-shearing  machines.  All  three  were  operated  by 
power.  It  was  the  opinion  of  the  judges  that  shearing  by  machinery  could  be 
economical  only  where  large  numbers  of  sheep  are  to  be  sheaied  and  where  the 
power  may  be  used  to  run  several  machines. 

One  of  the  machines  tested  weighed  3 pounds  10  ounces:  another,  4 pounds  2 
ounces.  The  prize  was  awarded  to  the  Burgon  & Ball  (Sheffield)  machine.  The 
time  required  to  shear  ten  sheep  was  one  hour,  seven  minutes,  and  fourteen  seconds. 
The  quality  of  the  work  done  by  this  machine  was  excellent;  11  there  was  but  little 
wounding  of  the  sheep,  the*  cutting  was  uniformly  close,  and  there  was  little  waste 
of  wool.” 

Recent  articles  by  station  workers. — Station  workers  have  contributed  to 
current  publications  as  follows:  Torrey  Bulletin  ( vol . XX):  Notes  on  Carex,  L.  H. 
Bailey,  pp.  417-429;  Extent  of  the  annulus  and  the  function  of  the  different  parts 
of  the  sporangium  of  ferns  in  the  dispersion  of  spores,  G.  F.  Atkinson,  pp.  435-437; 
Notes  on  a new  Exobasidivm , B.  D.  Halsted,  pp.  437-440;  Notes  on  Cicuta  macnlata, 
L.  H.  Pa  mm  el,  pp.  441,  442. 

Garden  and  Forest  (vol.  VI):  Is  the  woodpecker  useful?  J.  B.  Smith,  p.  483;  Dis- 
eases of  raspberries  aud  blackberries,  F.  W.  Card,  p.  486;  The  rust  of  mountain 
ash,  B.  D.  Halsted,  p.  508. 

Personal  mention. — The  curator  of  the  Liebig  fund  of  the  Royal  Bavarian 
Academy  of  Science  at  Munich  has  conferred  the  Liebig  silver  medal  on  Prof.  E.  W. 
Hilgard,  of  California,  in  recognition  of  his  valuable  investigations  on  the  physical 
and  chemical  properties  of  soils,  aud  on  Sir  John  Bennet  Lawes  and  Sir  Henry  Gil- 
bert, of  Rothamsted,  in  appreciation  of  their  valuable  services  to  agriculture  in 
general. 

Dr.  P.  Sorauer,  of  Proskau,  resigned  his  position  at  the  head  of  the  physiological 
experiment  station  at  that  place  October  1.  He  will  be  succeeded  by  Dr.  R.  Ader- 
hold. 

Dr.  A.  Terracciano  has  retired  as  curator  of  the  Royal  Botanic  Institute  at  Rome. 
His  successor  is  Dr.  Oswald  Kruch. 


| 


I 


i 

> 


/ 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

NOVEMBER,  1893. 


Preliminary  Report  of  the  Secretary  of  Agriculture  for  1893. 

Division  of  Botany: 

Contributions  from  the  U.  S.  National  Herbarium,  vol.  IV. 

Weather  Bureau: 

Monthly  Weather  Review,  September,  1893. 

Division  of  Entomology: 

Insect  Life,  vol.  vi,  No.  1,  November,  1893. 

Bureau  of  Animal  Industry: 

Bulletin  Not  3. — Miscellaneous  Investigations  concerning  Infections  and  Parasitic 
Diseases  of  Domesticated  Animals. 

Division  of  Statistics: 

Report  No.  110  (new  series),  November,  1893. 


LIST  OF  STATION  PUBLICATIONS  RECEIVED  BTTIIE  OFFICE  OF  EXPERIMENT  STATIONS 

NOVEMBER,  1893. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical  Col 
lege  of  Alabama: 

Fifth  Annual  Report,  1892. 

Stores  School  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1892. 

Agricultural  Experiment  Station  of  the  University  of  Idaho: 

Bulletin  No.  4,  July,  1893. — Methods  of  Preventing  Smut  in  Wheat  and  Oats; 
Carbon  Bisulphide  as  a Squirrel  Exterminator;  A New  Squirrel  Exterminator. 
Kansas  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1892. 

Bulletin  No.  37,  December,  1892. — Experiments  in  Potato  Culture. 

Bulletin  No.  38,  March,  1893. — Preliminary  Report  on  Rusts  of  Grain. 

Bulletin  No.  39,  August,  1893. — Experiments  in  Feeding  Steers. 

Bulletin  No.  40,  August,  1893. — Experiments  in  Wheat. 

Louisiana  Agricultural  Experiment  Stations: 

Fifth  Annual  Report,  1892. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  50,  October,  1893. — Meteorological  Summary,  August  and  Septem- 
ber, 1892-’93. 

Analyses  of  Commercial  Fertilizers  collected  during  1893 


451 


452 


LIST  OF  STATION  PUBLICATIONS. 


Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  58,  October,  1893. 

Experiment  Station  of  Michigan  Agricultural  College: 

Fifth  Annual  Report,  1892. 

New  Jersey  Agricultural  Experiment  Stations: 

Thirteenth  Annual  Report  of  the  State  Station,  1892;  Fifth  Annual  Report  of 
the  College  Station,  1892. 

Bulletin  No.  96,  October,  1893. — Cornstalks  and  Straw  as  Hay  Substitutes. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  59  (new  series),  September,  1893. — Analyses  of  Commercial  Ferti- 
lizers collected  in'the  Spring  of  1893. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  58,  October,  1893. — The  Four-lined  Leaf-bug. 

Bulletin  No.  59,  November,  1893. — Does  Mulching  Retard  the  Maturity  of  Fruits? 
North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  92,  August  22, 1893. — The  Culture  of  Orchard  and  Carden  Fruits. 
Bulletin  No.  93a,  October  15,  1893.— Meteorological  Summary,  September,  1893. 
North  Dakota  Agricultural  Experiment  Station: 

Press  Bulletin  No.  1,  October,  1893. — Russian  Cactus. 

Oklahoma  Agricultural  Experiment  Station: 

Press  Bulletin  No.  8,  November,  1893. 

Agricultural  Experiment  Station  of  Utah: 

Bulletin  No.  24,  August,  1893. — Irrigation. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Station  : 
Bulletin  No.  26,  March,  1893. — Tuberculosis  and  the  Koch  Test. 

Bulletin  No.  27,  April,  1893. — Strawberries. 

Bulletin  No.  28,  May,  1893.— Tests  of  Varieties  of  Wheat. 

Bulletin  No.  29,  June,  1893. — Tests  of  Fertilizers  on  Wheat. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  14,  October,  1893. — Geology  of  the  Wyoming  Experiment  Farms, 
and  Notes  on  the  Mineral  Resources  of  the  State. 
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PUBLICATIONS  OF  THE  OFFICE  OR  EXPERIMENT  STATIONS. 
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Goessmann.*  Amherst:  Hatch  Station;  H.  H. 
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* Director.  ||  Chairman  of  council, 

t President  of  board  of  direction.  **  Secretary, 

t Assistant  director  in  charge. 
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Montana — Bozeman  .-  S.  M.  Emery.* 
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Rhode  Island— Kingston .-  C.  O.  Flagg.* 
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Utah — Logan:  J.  W.  Sanborn.* 
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Wisconsin— Madison : W.  A.  Henry.* 
Wyoming— Laramie:  A.  A.  Johnson.* 


110 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

OFFICE  OF  EXPERIMENT  STATIONS 

Vol.  V No.  5 


EXPERIMENT  STATION 
RECORD 


PUBLISHED  BY  AUTHORITY  OF  THE  SECRETARY  OF  AGRICULTURE 


WASHINGTON 

GOVERNMENT  PRINTING  OFFICE 

1894 


CONTENTS. 


Editorial  notes: 

The  meeting  of  the  American  Chemical  Society. 

Chemical  methods  of  the  Halle  experiment  station 

Apparatus  and  methods  of  analysis  employed  at  the  agricultural  experiment 

station  at  Halle,  Germany 

Abstracts  of  publications  of  the  agricultural  experiment  stations 

Abstracts  of  publications  of  the  United  States  Department  of  Agriculture... 

Abstracts  of  reports  of  foreign  investigations 

Titles  of  articles  in  recent  foreign  publications 

Experiment  station  notes 

List  of  publications  of  the  United  States  Department  of  Agriculture  issued 

during  December,  1893 

List  of  station  publications  received  by  the  Office  of  Experiment  Stations 
during  December,  1893 


Page. 

453 

455 

457 

480 

510 

519 

529 


544 

545 


CHEMISTRY. 


Proceedings  of  the  tenth  annual  convention  of  the  Association  of  Official  Agri- 


cultural Chemists,  H.  W.  Wiley 510 

Annual  meeting  of  the  Association  of  Swiss  Analytical  Chemists,  1893 543 

Recognition  of  lead  in  water  brought  through  lead  pipes,  M.  T.  Mecco 519 

Determination  of  phosphoric  acid,  A.  Yilliers  and  F.  Borg 519 

Determination  of  fat  in  bread,  M.  Weibull 520 

BOTANY. 

Natural  distribution  of  roots  in  field  soil,  F.  H.  King 480 

Influence  of  soil  moisture  on  plants,  E.  Gain 522 

Comparative  investigations  on  the  weight  and  the  specific  gravity  of  the  dif- 
ferent peas  in  a pod,  S.  M.  An  dree 521 

METEOROLOGY. 

Meteorological  observations  at  Massachusetts  State  Station 482 

Meteorological  observations  at  Massachusetts  Hatch  Station 483 

Meteorological  summary  for  North  Carolina 483 

WATER — SOILS. 

Influence  of  barnyard  manure  -on  the  movement  and  amount  of  water  in  soil, 

F.  H.  King *. 483 

Influence  of  deep  and  shallow  cultivation  on  the  water  content  of  the  soil, 

F.  H.  King 484 

The  amount  of  water  required  to  produce  a pound  of  dry  matter  in  barley, 

oats,  corn,  clover,  and  peas  in  Wisconsin,  F.  H.  King 484 

Fluctuations  of  the  level  and  rate  of  movement  of  ground  water,  F.  H.  King.  486 

The  nitrogen  compounds  contained  in  meteoric  waters,  A.  Petermann  and  J. 
Graftiau 522 


in 


IV 


CONTENTS. 


FERTILIZERS. 

Page. 

Water-soluble  combinations  of  phosphoric  acid  in  superphosphates,  J.  Stohlasa  520 

Legislation  relating  to  fertilizers  in  Connecticut 486 

Fertilizer  inspection  and  analyses  in  Massachusetts 486 

Fertilizer  inspection  and  analyses  in  New  York 487 

Cotton-seed  meal  as  a fertilizer  and  feed 487 

Experiments  with  cow  urine  and  liquid  manure  in  Denmark,  1889-;92,  N.  A. 
Hansen. 523 

FIELD  CROPS. 

Effect  on  the  yield  of  corn  of  different  methods  of  harvesting  the  fodder, 

G.  L'.  Teller 487 

Changes  in  the  composition  and  yield  of  the  cowpea  from  flowering  to  matu- 
rity, G.  L.  Teller 488 

Potatoes,  R.  H.  McDowell 493 

Scabby  vs.  clean  potatoes  for  seed,  E.  S.  Goff 493 

Effect  of  removing  the  seed  end  of  seed  potatoes.,  E.  S.  Goff 494 

Experiments  with  potatoes,  E.  A.  Popenoe,  S.  C.  Mason,  and  F.  A.  Marlatt 491 

Sugar  beet  experiments  in  Wisconsin  during  1891  and  1892,  F.  W.  Woll 494 

Tobacco,  R.  H.  McDowell . 495 

Tests  of  varieties  of  Avheat,  D.  0.  Nourse 495 

Wheat,  effect  of  fertilizers,  D.  O.  Nourse .. ...  495 

Experiments  in  manuring  meadows,  Edlcr 525 

Influence  of  size  of  grains  of  seed  wheat  on  the  yield  of  the  resulting  crop, 

F.  DePrez 526 

HORTICULTURE. 

Culture  of  orchard  and  garden  fruits,  W.  F.  Massey 496 

Strawberries,  E.  S.  Goff 496 

SEEDS — WEEDS. 

Nevada  weeds,  F.  H.  Hillman 497 

On  the  germination  of  Ricinus,  L.  Sablon 527 

Weeds  of  Ontario,  J.  H.  Panton 529 

DISEASES  OF  PLANTS. 

Preliminary  report  on  rusts  of  grains,  A.  S.  Hitchcock  and  M.  A.  Carleton....  497 
Diseases  affecting  fruit  trees  and  plants,  with  remedies  for  their  repression, 

G.  McCarthy >. 497 

Effect  of  sulphur  on  potato  scab,  E.  S.  Goff. 493 

Report  of  work  in  vegetable  pathology  at  Wisconsin  Station,  E.  S.  Goff 498 

Propagation  of  pourridic  of  the  grape  through  cuttings  and  scions  packed  in 

layers  of  sand,  A.  Prunet 529 

The  Peziza  of  mummified  quince  fruits,  E.  Prillieux. 530 

ENTOMOLOGY. 

Insects  affecting  fruit  trees  and  plants,  with  remedies  for  their  repression, 

G.  McCarthy 498 

Association  of  Economic  Entomologists 514,543 

A new  enemy  of  the  vine  ( Blanyulus  gutiulatus),  M.  Fontaine 530 

Insect  Life,  November,  1893 514 

Insect  Life,  December,  1893  514 


CONTENTS. 


V 


ANIMAL  PHYSIOLOGY. 

Page. 

Effect  of  salt  on  tlie  digestion  and  exchange  of  albuminoids,  S.  Gabriel.. 531 

The  digestion  and  assimilation  of  the  albuminoids  pf  the  food  as  related  to 

the  composition  of  the  ration,  E.  Krauss 534 

Effect  of  decoctions  of  tea  and  coffee  on  artificial  digestion,  C.  Scliultz- 
Schultzenstein 536 

FOODS — ANIMAL  PRODUCTION. 

Corn  stalks  and  straw  as  hay  substitutes,  E.  B.  V oorhees 499 

Analyses  of  feeding  stuffs  at  Massachusetts  State  Station 499 

Composition  of  feeding  stuffs,  F.  W.  Woll 499 

The  rational  use  of  feeding  stuffs,  C.  F.  Vanderford 499 

Analyses  of  some  different  grades  of  hay  from  Memphis,  G.  L.  Teller 500 

Explanation  of  terms  used  in  fodder  analysis,  G.  L.  Teller 500 

On  the  economy  of  ensiling  Indian  corn,  ears  and  all,  F.  W.  Woll 500 

Winter  dairying  in  Tennessee,  C.  F.  Vanderford 501 

Rations  for  dairy  cows,  F.  W.  Woll 502 

' Cotton-seed  meal  compared  with  linseed  meal  for  feeding  lambs,  J.  A.  Craig. . 502 

Feeding  grain  to  lambs  before  weaning,  J.  A.  Craig 502 

Feeding  and  marketing  lambs,  J.  A.  Craig 503 

Shearing  wethers  before  fattening,  J.  A.  Craig 504 

Cross-breeding  Shropshire  and  Merino  sheep,  J.  A.  Craig 504 

The  production  of  turkeys,  S.  Cushman 505 

The  digestibility  of  rations  when  fed  in  one  and  in  several  portions,  H. 

Weiske 531 

The  value  of  asparagin  in  the  nutrition  of  herbivorous  animals,  H.  Weiske ..  532 

VETERINARY  SCIENCE. 

Miscellaneous  investigations  concerning  infectious  and  parasitic  diseases  of 
domestic  animals 511 

. DAIRYING. 

Factory  notes,  S.  M.  Babcock  . 506 

Directions  for  using  the  Babcock  milk  test,  S.  M.  Babcock 507 

Detection  of  adulterations  in  milk,  S.  M.  Babcock 507 

Annual  Report  of  New  York  State  Dairy  Commissioner  for  1892 

On  the  preservation  of  milk  for  the  determination  of  its  fat  content,  M. 
Weibull 536 

AGRICULTURAL  ENGINEERING. 

The  construction  and  filling  of  around  silo,  F.  H.  King 507 

STATION  STATISTICS. 

Report  of  treasurer  of  Florida  Station,  1892  509 

Fifth  Annual  Report  of  Kansas  Station,  1892 509 

Fifth  Annual  Report  of  Maryland  Station,  1892 509 

Report  of  director  of  Wisconsin  Station,  1892 509 

Financial  statement  of  Wisconsin  Station 509 

MISCELLANEOUS. 

Agriculture  and  forestry  of  Russia 543 

Index  to  Agriculture  of  Massachusetts 543 

Agricultural  education  in  Great  Britain 543 

Announcement  of  short  courses  in  agriculture 542 

Report  of  the  control  and  experiment  station  in  Christiana,  Norway,  1892,  F. 

H.  Werenskiold 537 

Handbook  of  Experiment  Station  Work 518 


VI 


CONTENTS. 


LIST  OF  PUBLICATIONS  ABSTRACTED. 

Page. 

Experiment  stations  in  the  United  States : 

Arkansas  Station: 

Bulletin  No.  24,  July,  1893... 487,488,500 

Connecticut  State  Station : 

Bulletin  No.  116,  October,  1893 . 486 

Florida  Station : 

Annual  report  of  treasurer,  1892 509 

Kansas  Station : 

Fifth  Annual  Report,  1892 7 509 

Bulletin  No.  37,  December,  1892 491 

Bulletin  No.  38,  March,  1893 497 

Maryland  Station: 

Fifth  Annual  Report,  1892 509 

Massachusetts  State  Station : 

Bulletin  No.  50,  October,  1893 482,486,499 

Massachusetts  Hatch  Station : 

Meteorological  Bulletins  Nos.  57,58,  and  59,  September,  October, 

and  November,  1893 483 

Nevada  Station: 

Bulletin  No.  20,  March,  1893 493,495 

Bulletin  No.  21,  September,  1893 497 

New  Jersey  Stations : 

Bulletin  No.  96,  October  14,  1893 499 

New  York  State  Station: 

Bulletin  No.  59  (new  series),  September,  1893 487 

North  Carolina  Station : 

Bulletin  No.  92,  August  22,  1893 496,  497,  498 

Bulletin  No.  93a,  October  15,  1893 v 483 

Rhode  Island  Station: 

Bulletin  No.  25,  September,  1893 505 

Tennessee  Station : 

Bulletin  vol.  vi,  No.  2,  April,  1893  499,  501 

Virginia  Station : 

Bulletin  No.  28,  May,  1893 495 

Bulletin  No.  29,  June,  1893 495 

Wisconsin  Station : 

Ninth  Annual  Report,  1892  , 480,  483, 484,  486, 493, 494, 496,  498, 

499,  500,  502, 503,  504,  506, 507, 509 

United  States  Department  of  Agriculture : 

Division  of  Chemistry : 

Bulletin  No.  38 510 

Bureau  of  Animal  Industry : 

Bulletin  No.  3 511 

Division  of  Entomology : 

Insect  Life,  vol.  vi,  Nos.  1 and  2,  November  and  December,  1893  514 

Office  of  Experiment  Stations: 

Bulletin  No.  15 518 


• EXPERIMENT  STATION  RECORD. 

Vol.  Y.  No.  5. 


The  annual  meeting  of  the  American  Chemical  Society,  held  at  Balti- 
more December  27  and  28, 1893,  attracted  about  sixty-five  chemists.  The 
sessions  were  held  in  the  chemical  lecture  room  of  Johns  Hopkins 
University,  and  President  D.  C.  Gilman  and  Prof.  Ira  Kemsen,  of  the 
university,  made  addresses  of  welcome.  Some  twenty  papers  were 
read  either  in  full  or  by  title;  and  during  the  afternoons  interesting 
excursions  were  made  to  the  works  of  the  Baltimore  Copper  Smelting 
and  Bolling  Company  and  the  Maryland  Steel  Company.  A compli- 
mentary banquet  was  given  the  chemists  the  evening  of  the  first  day. 

In  a paper  entitled  The  waste  and  conservation  of  plant  food,  Dr. 
H.  W.  Wiley,  the  president  of  the  society,  pointed  out  some  of  the  ways 
in  which  the  supply  of  fertilizing  ingredients  in  the  soil  is  depleted  and 
dissipated,  and  some  of  the  indirect  ways  in  which  these  ingredients 
i are  and  may  be  returned  to  the  soil.  In  considering  the  losses  of  plant 
| nutrients  he  confined  himself  to  those  incidental  to  the  cultivation  of 
■i  the  soil,  rather  than  those  which  normally  take  place  in  the  production 
of  a crop.  He  mentioned  the  frequent  losses  from  the  denudation  of 
j cultivated  fields  by  water,  and  referred  to  the  beneficial  effects  of  lime 
in  diminishing  these  losses,  especially  on  stiff*  clay  soils.  Great,  how- 
ever, as  is  this  mechanical  loss,  it  is  by  no  means  as  dangerous  as  the 
loss  of  soluble  materials  by  the  percolation  of  the  water  through  the  soil. 
This  loss  is  considerably  influenced,  among  other  things,  by  cropping 
and  by  the  character  of  the  crop.  The  immense  quantities  of  tertilizing 
materials  thus  removed  Bom  the  soil  and  carried  away  to  the  seas  are 
apparently  lost  to  agriculture  forever.  But  he  explained  that  the  loss  is 
not  real,  for  nature  has  provided  means  by  which  the  materials  may  be 
gradually  returned  to  the  soil.  This  return  is  effected  through  the 
application  of  seaweed,  fish  fertilizer,  phosphatic  deposits,  guano, 
nitrate  of  soda,  and  potash  salts,  and  through  the  rainfall  and  the 
collection  or  assimilation  of  nitrogen  from  the  atmosphere  by  plants 
and  lower  organisms.  The  fact  that  a few  million  years  may  supervene 
before  the  particle  that  is  carried  off  to-day  as  waste  may  return  to 
organic  life  shows  the  patience  rather  than  the  wastefulness  of  nature. 
Hence  the  reassuring  conclusion  is  reached  that  u there  is  no  danger 
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whatever  of  tlie  ultimate  consumption  or  waste  of  the  materials  on 
which  plants  live.  Circumscribed  localities,  through  carelessness  or 
ignorance,  where  once  luxurious  crops  grew  may  become  sterile,  but 
the  great  source  of  supply  is  not  exhausted.” 

Prof.  F.  W.  Clarke  read  an  interesting  report  on  the  determinations  of 
atomic  weights  published  during  1893. 

A paper  on  the  utilization  of  garbage,  by  Bruno  Terne,  was  read  only 
by  title,  on  account  of  the  absence  of  the  author. 

In  a paper  on  salicylic  acid  in  food,  K.  P.  McElroy  discussed  a 
number  of  methods  for  detecting  salicylic  acid  in  food,  and  concluded 
that  the  reaction  with  a one  half  per  cent  solution  of  iron  chloride  was 
the  most  satisfactory. 

The  importance  of  the  study  of  biochemistry  was  the  subject  of  a 
suggestive  paper  by  Dr.  E.  A.  de  Schweinitz.  He  explained  the 
modern  theory  of  contagious  diseases,  i.  e.,  the  poisoning  of  the  sys- 
tem with  the  products  of  bacterial  life,  and  called  attention  to  the 
meager  state  of  our  knowledge  of  these  products  and,  in  fact,  of  the 
theory  of  the  whole  subject.  “A  guinea  pig  may  be  protected  from  a 
hog  cholera  inoculation  by  an  injection  of  the  albuminoid  product 
extracted  from  the  cultures.  The  same  pig  will  die  if  inoculated 
with  swine  plague.  If,  however,  it  is  vaccinated  both  for  hog  cholera 
and  swine  plague,  with  the  products  extracted  from  their  respective 
cultures,  the  animal  will  be  insusceptible  to  both  diseases.  Just  in 
the  same  way  in  each  particular  disease  some  chemical  change  is  pro- 
duced in  the  blood  or  tissues,  and  the  work  of  the  chemist  should  be  to 
find  out  what  these  changes  are.” 

Among  other  profitable  fields  of  work  for  the  biochemist  he  men- 
tioned studies  of  tobacco  fermentations,  as  a means  for  improving  the 
quality  of  certain  tobaccos  5 the  problems  of  nitrification,  and  of  nitro- 
gen assimilation  by  plants,  as  well  as  the  assimilation  of  mineral  mat- 
ters by  plants;  and  bacteria  in  their  relations  to  dairying.  The  flavor 
and  aroma  of  butter  and  cheese  are  due  to  products  of  the  growth  of 
particular  bacteria.  A study  of  these  products  would,  he  believed,  show 
them  in  many  instances  to  be  substances  of  easy  synthetical  prepara- 
tion. It  would  be  far  better,  he  suggested,  to  be  able  to  add  to  a but- 
ter or  cheese  some  particular  extract  which  would  impart  the  special 
flavor  or  quality  desired  than  to  inoculate  the  milk  and  cheese  with 
particular  bacteria  to  produce  that  quality. 

It  is  along  this  line  of  biochemical  research,  he  predicted,  that  the 
solution  of  many  of  the  problems  of  life  which  have  puzzled  both  phys- 
iologists and  chemists  is  to  come. 

Dr.  Thomas  Taylor  spoke  briefly  on  the  employment  of  the  silver 
nitrate  test  for  detecting  adulterations  of  olive  oil  and  lubricating  oils. 

T.  M.  Ohatard  described  a rather  simple  scheme  of  arranging  chem- 
ical abstracts  and  clippings  for  preservation.  The  decimal  system  was 
used,  and  an  effort  had  been  made  to  make  the  key  as  simple  as  possible. 
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At  present  tlie  scheme  covers  inorganic,  industrial,  and  applied  chem- 
istry, but  does  not  include  theoretical  organic  chemistry. 

W.  D.  Noyes  described  the  detection  of  strychnine  in  an  exhumed 
human  body  three  hundred  and  five  days  after  burial;  and  O.  Carr 
read  a paper  on  the  distribution  of  the  oleoresins  in  Pimis  palustris. 

] Most  of  the  other  papers  related  to  mineralogical  or  metallurgical 
chemistry. 

H.  W.  Wiley,  president,  and  A.  C.  Hale,  secretary,  were  reelected. 
The  society  is  to  make  application  to  Congress  for  a charter.  Commit- 
tees were  appointed  to  decide  upon  a system  of  abbreviations,  chemical 
nomenclature,  and  the  general  style  of  the  journal  of  the  society;  and  to 
consider  the  question  of  the  free  importation  of  apparatus  and  supplies 
for  chemical  research,  as  well  as  for  use  in  instruction,  and  a more 
liberal  interpretation  of  the  act  now  in  force  on  the  part  of  customs 
officers. 

Elsewhere  in  this  number  of  the  Record  a description  is  given  of  the 
methods  of  chemical  analysis  employed  at  the  agricultural  experiment 
station  at  Halle,  Germany.  This  description,  like  the  preceding  one 
of  the  buildings,  outfit,  and  general  work  of  the  Halle  station,  has  been 
condensed  from  an  illustrated  account  of  the  station  prepared  at  the 
suggestion  of  this  Office  by  Dr.  K.  Bieler  and  Dr.  W.  Sclm eide wind, 
two  assistants  in  the  station.*  The  methods  described  are  largely 
those  recommended  by  the  Association  of  German  Experiment  Stations, 
although  there  are  certain  modifications  in  the  interest  of  accuracy  or 
i rapidity  which  have  been  made  as  a result  of  experience  at  the  station. 

The  analytical  work  at  the  Halle  station  is  so  extensive  that  great 
effort  has  been  made  to  thoroughly  systematize  it  and  to  economize 
time  without  impairing  accuracy.  During  the  busy  season  the  work  is 
divided  among  the  force,  different  parts  of  a given  determination  being 
assigned  to  different  analysts.  In  this  way,  and  by  simplifying  to  the 
last  degree  the  methods  used,  the  maximum  number  of  determinations 
is  accomplished.  The  fact  that  seventy- two  determinations  of  nitrogen, 
one  hundred  determinations  of  phosphoric  acid,  and  a large  number  of 
determinations  of  crude  fiber  are  made  in  a single  day,  is  an  indication 
of  the  success  of  the  system  worked  out. 

Some  of  the  methods  or  apparatus  described  in  the  article  are  pecu- 
liar to  the  Halle  station,  and  these  are  described  in  detail  and  usually 
illustrated.  Among  these  are  the  methods  for  crude  fiber,  for  detect- 
ing adulteration  of  Thomas  slag,  and  for  carrying  out  the  details  of  the 
phosphoric  acid  determination  on  an  extensive  scale.  Others,  like  the 
Kjeldahl  method  for  nitrogen,  the  determination  of  albuminoid  nitro- 
gen and  of  fat  in  feeding  stuffs,  etc.,  are  so  well  known  that  only  brief 
mention  is  made  of  any  unusual  features.  Others  again,  although  they 
are  practically  the  same  as  used  elsewhere,  have  not  been  widely 


*Die  agrikultur-chemisclie  Yersuclisstation  Halle  a.  S.,  ilire  Einriclitimg  uud 
Tliatigkeit,  pp.  147,  figs.  27,  Berlin : Paul  Parey. 
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described  in  tliis  country  or  are  not  readily  accessible  to  English  read- 
ers. Among  these  may  be  mentioned  the  citrate  method  for  phosphoric 
acid,  determination  of  free  fatty  acids  and  iodine  number  for  fat  of  feed- 
ing stuffs,  methods  for  nitric  nitrogen,  detection  of  ground  horn  in 
ground  bone,  and  the  examination  of  soap. 

The  article  contains  much  that  is  suggestive,  and  it  brings  together  in 
condensed  form  the  methods  used  by  many  of  the  German  stations  in 
common  and  by  the  Halle  station  in  particular. 


APPARATUS  AND  METHODS  OF  ANALYSIS  EMPLOYED  AT  THE 
AGRICULTURAL  EXPERIMENT  STATION  AT  HALLE,  GER- 
MANY. 

In  a previous  paper*  a description  was  given  of  tlie  agricultural 
experiment  station  at  Halle,  Germany,  its  history,  outfit,  lines  of  work, 
and  methods  of  investigation.  The  present  article  includes  a more 
or  less  detailed  description  of  the  methods  of  chemical  analysis  and 
the  apparatus  used  in  the  chemical  laboratories  of  that  station.  In 
general  tbe  methods  of  analysis  adopted  by  the  Association  of  German 
Experiment  stations  are*  employed  at  the  Halle  station • but  here, 
as  in  other  laboratories,  there  are  special  features  in  the  apparatus 
used  and  in  the  carrying  out  of  details  by  the  standard  methods  pecu- 
liar to  that  station.  The  laboratory  work  is  so  extensive  and  so  much 
study  and  thought  have  been  given  to  reducing  the  element  of  time 
that  the  routine  of  work  is  believed  to  be  of  more  than  ordinary  inter- 
est to  chemists.  The  following  descriptions  will  serve  the  double  pur- 
pose of  calling  attention  to  some  of  the  German  methods,  which  differ 
more  or  less  from  those  of  our  Association  of  Official  Agricultural 
Chemists,  and  explaining  some  of  the  peculiar  features  which  are  the 
outgrowth  of  extended  experience  in  Halle. 

SAMPLING  AND  PREPARATION  OF  MATERIALS  FOR  ANALYSIS. 

In  sampling  fertilizers  the  whole  sample  is  mixed  by  hand  on  paper. 
If  the  amount t is  600  grams  or  more,  300  grams,  if  less,  one-half,  and 
if  only  100  grams,  the  whole  is  taken  for  analysis.  The  unused  por- 
tion is  preserved  in  a cool  room  for  three  months  after  the  report  of  the 
analysis  is  sent.  Superphosphates,  ground  bone,  and  the  like  are 
ground  to  pass  a 1 mm.  sieve  5 other  materials,  as  Thomas  slag,  dried 
blood,  ground  fish,  etc.,  are  ground  to  pass  a one  half  mm.  sieve.  Apatite 
is  dried  twelve  hours  at  100°  C.,  weighed,  ground,  passed  through  a 
4 mm.  sieve,  mixed,  and  an  average  sample  ground  to  pass  through  a 
one  half  mm.  sieve.  Wool  waste  and  other  materials  not  easily  sampled 
are  evaporated  with  hydrochloric  acid,  mixed  with  gypsum,  weighed, 
and  then  pulverized. 

Feeding  stuffs  are  ground  to  pass  a 1 mm.  sieve  or  finer.  Wet  mate- 
rials, as  distillery  slop,  diffusion  residue,  etc.,  are  dried,  with  the  addi- 

*E.  S.  R.,  vol.  v,  p.  363. 

t The  German  Association  recommends  that  the  sample  contain  not  less  than 
250  to  500  grams,  and  that  it  he  shipped  and  kept  in  a tight  glass  bottle. 
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tion  of  10  grams  of  magnesia  per  kilo  when  necessary  to  prevent  loss 
of  volatile  acids,  before  grinding. 

The  grinding  of  samples  is  done  by  servants  with  the  aid  of  a gas  or 
water  motor.  For  ordinary  grinding  the  Excelsior  mill  has  given  the 
best  satisfaction.  For  reducing  coarsely  ground  substances  to  the 
finest  powder  the  mill  devised  by  Prof.  Maercker,  and  made  at  Dreefs, 
in  Halle,  is  used.  The  essential  features  of  the  Maercker-Dreefs  mill  are 
a flat-bottomed  mortar  of  15  cm.  internal  diameter,  and  a flat-bottomed 
pestle  8 cm.  in  diameter,  both  of  hard  steel,  the  bottoms  of  which  are 
cut  like  a file.  The  mortar  and  pestle  revolve  eccentrically  and  in 
opposite  directions  in  such  a way  that  the  bottom  of  the  pestle  plays 
over  the  whole  surface  of  the  mortar  with  each  revolution  of  the  latter. 
The  material  is  thus  brought  between  the  two  file-like  surfaces  and 
cut  and  ground  to  extreme  fineness.  The  pestle  is  raised  by  a lever. 
It  is  made  heavier  or  lighter,  according  to  the  nature  of  the  substance 
to  be  ground,  by  changing  the  weights  above  it.  A cover  is  placed 
over  the  mortar  to  prevent  the  fine  particles  from  escaping  while  the 
material  is.  being  ground.  The  mill  can  be  operated  by  hand  or  motor 
power. 

DETERMINATION  OF  WATER  AND  ASH. 

Moisture  is  ordinarily  determined  in  feeding  stuffs  by  drying  at  100° 
C.  in  a large  steam  drying  oven.  For  the  most  exact  work  (especially 


for  fat  extraction)  the  drying  is  done  in  a current  of  illuminating  gas, 
which  has  been  found  to  replace  hydrogen  very  satisfactorily  for  this 
purpose.  The  material  is  held  in  Liebig  drying  tubes,  and  these  are 
placed  in  a paraffin  bath  heated  to  105°  to  107°  C.  Two  such  baths,  each 
holding  ten  tubes,  are  used  as  shown  in  the  accompanying  figure  (Fig.  3). 
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The  drying  4s  ordinarily  continued  from  eight  to  ten  hours.  Five 
grams  of  air-dry  feeding  stuffs  is  commonly  used  for  the  water  deter- 
mination. In  the  case  of  coarse  fodders  a tube  full  is  taken.  Ten  grams 
of  fertilizer  is  dried  for  about  three  hours  in  air  at  105°  to  110°  G. 

Ash  is  determined  in  the  ordinary  manner. 

DETERMINATION  OF  CRUDE  FIBER. 

Crude  fiber  is  estimated  by  extracting  the  substance,  usually  3 grams, 
with  dilute  acid  and  alkali,  by  the  usual  so-called  Weeiide  method. 
The  operation  is  conducted  in  pear-shaped  bulbs  of  about  300  c.  c. 
capacity  devised  by  Dr.  Holdefleiss.#  The  apparatus  for  making  six 
determinations  simultaneously  is  shown  in  Fig.  4.  A filter  of  glass 


Fig.  4. — Apparatus  for  determining  crude  fiber. 


wool  is  placed  in  the  bottom  of  the  bulb,  the  substance  placed  on  top 
of  this,  and  the  stem  of  the  bulb  closed  by  a rubber  tube  plugged  at 
one  end.  The  substance  is  boiled  successively  with  dilute  sulphuric 
acid  and  alkali,  of  the  strength  ordinarily  used,  by  means  of  steamfrom 
a small  copper  boiler,  the  steam  tube  passing  nearly  to  the  bottom  of 
the  bulb.  At  the  conclusion  of  each  digestion  the  rubber  cap  over  the 
stem  is  removed,  allowing  the  liquid  to  filter  off  through  the  glass 
wool,  and  the  residue  is  washed  three  times  with  hot  water.  The 
filtration  can  be  aided  by  a filter  pump  if  necessary.  After  the  final 
washings  with  alcohol  and  ether,  air  is  drawn  through  the  substance 
by  a filter  pump.  The  residual  crude  fiber  and  glass  wool  are  trans- 

*Landw.  Jahrb.,  1877,  Sup.,  p.  103;  Ztschr.  anal.  Cliem.,  16,  p.  398;  and  Ivonig’s 
Untersucli,  Landw.  u.  Geweb.  Stoffe,  p.  236. 
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ferred  to  a porcelain  capsule,  dried  for  at  least  three  hours  at  105°  to  110°, 
weighed,  ignited  with  care  to  avoid  melting  the  glass  wool,  weighed 
again,  and  the  loss  on  ignition  taken  as  the  weight  of  the  crude  fiber. 
The  nitrogen  in  the  crude  fiber  is  not  determined.  The  process  is  very 
rapid,  and  enables  an  experienced  analyst  to  complete  a large  number 
of  determinations  in  a single  day. 

DETERMINATION  OF  FAT. 

Crude  fat  in  feeding  stuffs  is  estimated  in  accordance  with  the 
recommendations  of  the  Association  of  German  Experiment  Stations 
in  1890,*  which  prescribe  the  exclusive  use  of  ether  free  from  alcohol 
and  water.  In  the  meeting  of  1891  f the  association  decided  that  the 
dried  ether  extract  need  not  necessarily  be  soluble  in  ether.  For  the 
determination,  two  portions  of  5 grams  each  are  weighed  out,  one  in  a 
tared  beaker  and  the  other  in  a ’ cartridge  of  filter  paper.  Both  por- 
tions are  dried  together  in  a drying  oven  at  100°.  The  portion  in  the 
beaker  is  weighed  after  drying  to  ascertain  the  water  content,  trans- 
ferred to  a paper  cartridge,  and  both  portions  then  extracted  for  about 
ten  hours  in  the  familiar  Soxhlet  extractor.  Two  batteries  of  six 
extractors  each  are  used.  The  absorption  of  water  from  the  air  by 
ether  during  the  extraction  is  guarded  against  by  connecting  the  upper 
ends  of  the  condensing  tubes  with  a chloride  of  calcium  bottle.  The 
extraction  is  continued  for  about  ten  hours,  generally  over  night,  after 
which  the  flask  and  contents  are  dried  f at  100°  O.  for  three  hours  and 
weighed.  The  flasks  are  cleaned  with  soda  lye,  by  which  they  lose  about 
1 mg.  in  weight  each  time.  The  paper  cartridges  are  used  several 
times  over.  In  the  first  extraction  the  cartridge  loses  about  1 mg.  in 
weight,  but  the  extraction  of  the  paper  previous  to  using  is  not  deemed 
necessary  in  ordinary  work. 

FREE  FATTY  ACIDS  IN  FEEDINGS  STUFFS. 

At  its  meeting  in  1890  § the  Association  of  German  Experiment 
Stations  gave  expression  to  the  desirability  of  estimating  the  free  fatty 
acids  in  feeding  stuffs  as  a means  of  judging  of  their  freshness  and 
quality.  This  is  attempted  at  the  Halle  station  by  treating  the  ether 
extract  obtained  in  the  extraction  just  described  with  50  c.  c.  of  a mixture 
of. equal  parts^of  alcohol  and  ether,  and  estimating  the  free  acid  in  the 
solution  with  standard  solution  of  barium  hydrate,  using  phenolphtha 
lein  as  indicator.  The  free  acid  thus  measured  is  estimated  as  oleic 
acid.  The  result  of  this  determination,  however,  gives  no  indication 
of  the  character  of  the  fat,  and  therefore  furnishes  but  little  indication 
of  the  quality  of  the  feeding  stuff. 


* Lanclw.  Vers.  Stat.,  38,  p.  307 
t Apparently  in  air. 


t Lanclw.  Vers.  Stat.,  40,  pjn  60,  67. 
§ Landw.  Vers.  Stat.,  38,  p.  295. 


THE  HALLE  STATION.  461 

DETERMINATION  OF  IODINE  NUMBER. 

At  tlie  same  meeting  of  the  Association  (1890)  it  was  recommended 
that  tests  be  made  of  the  Hiibl  method  for  estimating  the  iodine  absoi  p 
! tion  as  a means  of  judging  of  the  nature,  source,  and  purity  of  fats  in 
feeding  stuffs,  and  their  freedom  from  decomposition.  Hiibl* * * §  himself 
; has  shown  for  some  fats  that  the  iodine  number  diminishes  with  the 
increasing  rancidity  of  the  fat.  Further  experiments  by  Eeitmairf 
at  the  Bonn  station,  and  by  Gerlachf  at  the  Halle  station,  have  indi- 
! cated  the  following  (especially  for  peanut  meal):  (1)  By  drying  feeding 
stuffs  in  the  air  previous  to  their  extraction  with  ether  the  iodine  num- 
ber of  the  fats  they  contain  is  very  materially  diminished.  The  impor- 
tance of  drying  under  conditions  to  prevent  oxidation,  e.  g.,  in  hydro- 
gen, purified  illumating  gas,  or  over  sulphuric  acid,  is  thus  apparent. 

| (2)  The  duration  of  the  extraction  has  no  particular  effect  on  the  iodine 
number.  (3)  The  iodine  number  decreases  but  slightly  with  the  age 
j of  the  feeding  stuff.  (4)  The  rancidity  of  a feeding  stuff  finds  expres- 
! sion  in  the  depression  of  the  iodine  number  of  its  fat. 

The  Hiibl  method  calls  for  the  following  solutions:  (1)  Iodine  solu- 
tion, prepared  by  dissolving  25  grams  of  iodine  and  30  grams  of  mer- 
curic chloride  each  in  500  c.  c.  of  95  per  cent  alcohol  free  from  fusel  oil, 
filtering  if  necessary,  and  mixing  the  two  solutions.  This  solution 
must  be  allowed  to  stand  twelve  hours  before  being  used,  and  its 
strength  must  be  determined  by  titration  previous  to  each  series  of 
determinations.  (2)  Sodium  hyposulphite,  24  grams  dissolved  in  1 
liter  of  water.  This  is  titrated  against  pure  sublimated  iodine.  (3) 

' Chloroform  for  dissolving  the  fat.  (4)  Aqueous  solution  of  potassium 
iodide,  1 to  10.  (5)  Starch  solution,  1 gram  of  starch  in  100  c.  c.  of 

water. 

In  making  the  test  0.2  to  0.3  gram  of  dry  oil,  or  0.3  to  0.4  gram  of 
oil  not  thoroughly  dry,  or  0 .8  to  1 gram  of  solid  fat  (in  case  of  feeding 
stuffs  the  ether  extract  is  used),  is  weighed  out,  dissolved  in  about  10 
c.  c.  of  chloroform,  and  20  c.  c.  of  the  iodine  solution  added.  If  the 
i solution  is  not  perfectly  clear  after  shaking,  a little  chloroform  is  added. 

; If  the  solution  becomes  colorless  after  a short  time  more  iodine  solution 
is  added,  and  this  is  continued  until  the  solution  remains  brown  after 
standing  from  one  and  a half  to  two  hours. § At  the  expiration  of  this 
time  the  reaction  is  ended  and  it  remains  to  determine  the  excess  of 
j]  iodine  added.  This  is  done  by  adding  10  to  15  c.  c.  of  the  potassium 
iodide  solution  diluted  with  150  c.  c.  of  water,  and  titrating  with  sodium 
hyposulphite,  using  starch  as  an  indicator  towards  the  end  of  the  titra- 

* Dingler’s  Polyt.  Jour.,  253,  p.  281;  Ztsclir.  anal.  Chem.,  25,  p.  432. 

t Landw.  Vers.  Stat.,  38,  p.  389. 

t Not  yet  published  iu  detail. 

§ Hiibl  has  pointed  out  that  a considerable  excess  of  iodine  must  be  present.  Ex- 
| perience  at  the  Halle  station  and  elsewhere  has  shown  an  excess  of  40  to  50  per  cent 
I of  iodine  to  be  sufficient. 
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tion . By  u iodine  number  ” is  nn derstood  the  number  of  parts  by  weight 
of  iodine  absoi  bed  by  100  parts  by  weight  of  fat. 


MILK  ANALYSIS. 

The  analysis  of  milk  at  the  station  involves  principally  the  determi- 
nations of  specific  gravity,  fat,  and  solids.  Milk  is  analyzed  as  soon  as 
received,  if  practicable;  if  not  a few  drops  of  ammonia  are  added  and 
the  sample  kept  in  a cool  place.  In  preparing  the  milk  for  analysis  it 
is  warmed  to  40°  or  45°  in  a water  bath  in  the  bottle  in  which  it  was 
received  and  shaken  at  intervals  of  five  minutes  during  half  an  hour, 
to  secure  uniform  distribution  of  the  fat  globules.  It  is  then  cooled  to 
17°  to  18°,  with  occasional  shaking.  The  specific  gravity  is  determined 
with  a laetodensimeter  at  17°  to  18°,  the  reading  corrected  for  a tem- 
perature of  15°  0.,  and  the  fat  determined  by  the  Soxhlet  aerometric 
method.*  The  percentage  of  solids  is  estimated  from  the  specific 
gravity  and  per  cent  of  fat  by  the  Fleischmannf  formula,  tables  being 
used  to  facilitate  the  calculation. 

In  exceptional  cases  the  determinations  of  both  solids  and  fat  are 
made  gravimetrically.  In  such  cases  both  are  estimated  in  the  same 
sample  by  drying  10  c.  c.  of  milk  on  sand  in  a Hofiineister  glass  capsule 
for  solids,  and  then  grinding  the  capsule  and  residue  in  a mortar  and 
extracting  with  ether  in  a Soxhlet  extractor  for  fat. 

Fat  in  butter  is  determined  gravimetrically  in  the  same  manner. 

DETERMINATION  OF  NITROCEN. 

The  methods  used  for  determining  nitrogen  are  the  Kjeldahl  or 
Kjeldahl-Jodlbaur  method,  the  Schlosing- Wagner  method,  and  a 
specially  devised  method  for  nitrate  of  soda.  The  soda-lime  and  abso- 
lute methods  have  been  discarded. 

Kjeldald  method. — This  is  carried  out  as  usually  prescribed.  Mercury 
is  added  during  digestion  but  no  potassium  permanganate.  During 
the  digestion  the  flask  is  closed  by  a loosely  fitting  glass  bulb.  The 
tripods  used  for  holding  the  digestion  flasks  are  circular  and  hold  six 
flasks  each.  There  are  six  of  these  tripods  placed  under  a large  hood. 
The  flasks  are  distinguished  by  numbered  lead  tags  about  the  necks. 

The  digestion  ended,  the  solutions  are  transferred  to  the  distilling 
flasks,  likewise  numbered  with  lead  tags,  and  the  ammonia  distilled  off 
in  the  ordinary  way,  except  that  the  steam  is  not  cooled,  but  conducted 
directly  into  the  sulphuric  acid  through  tubes  about  30  inches  long. 

* Gebrauclisanweisung  fur  Ausfiihrung  der  araometrischen  Methode  znr  Restim- 
mung  des  Fettgelialtes  der  Milch,  you  Soxhlet,  1888;  also  Konig’s  Untersuchnng 
landw.  Stoffe,  p.  353. 

t t=1.2f-|-2.665  in  which  s — specific  gravity  of  the  milk  at  15°  C.,  /= 

per  cent  of  fat  in  the  milk,  and  f = per  cent  cent  of  solids.  Jour.  Landw.,  33  (1885), 
p.  251. 
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Tlie  acid  used  for  collecting  the  ammonia  is  prepared  by  diluting 
1,524  grams  of  pure  concentrated  sulphuric  acid  of  1.845  specific  grav- 
ity to  40  liters,  and  its  strength  is  determined  by  chemically  pure  car- 
bonate of  soda.  This  acid  is  diluted  with  50  c.  c.  of  water,  which  is 
said  to  render  the  absorption  of  the  ammonia  complete.  The  hot  steam 
causes  the  acid  to  boil,  which  dissipates  any  carbonic  acid.  Eepeated 
blank  determinations  have  shown  that  no  appreciable  error  results 
with  this  all-glass  apparatus.  Twelve  determinations  are  conducted 
simultaneously  in  the  apparatus  shown  (Fig.  5). 


The  final  titration  of  the  acid  is  made  with  standard  barium  hydrate 
solution,  using  rosalic  acid  as  indicator. 

With  the  apparatus  as  arranged  in  the  Halle  laboratory  and  the 
system  followed,  a chemist  accustomed  to  the  work  is  able  to  make 
seventy-two  determinations  of  nitrogen  in  a working  day  of  nine  hours, 
provided  the  samples  do  not  require  special  preparation. 

KjeldaM-Jodlbaur  method. — For  fertilizers  in  which  part  of  the  nitro- 
gen exists  as  nitrates,  and  for  soils,  the  Kjeldahl-Jodlbaur  method  is 
employed,  using  30  c.  c.  of  a mixture  prepared  by  dissolving  66  grams 
of  phenol  and  250  grams  of  phosphoric  anhydride,  each  in  concentrated 
sulphuric  acid,  and  adding  the  cooled  solutions  to  enough  concentrated 
sulphuric  acid  to  make  the  Avhole  volume  1,650  c.  c.  Phosphates  con- 
taining nitrate  of  soda  are  mixed  with  gypsum  (10  grams  ot  each),  trit- 
urated, and  2 grams  taken  for  analysis.  When  the  mixtures  contain 
over  8 per  cent  of  nitrogen,  only  1 gram  is  used.  After  an  hour  the 
nitrophenol  is  reduced  to  amidophenol  with  2 to  3 grams  of  zinc  dust. 
The  fiasks  are  allowed  to  stand  two  hours  after  the  reduction  is  com- 
pleted. The  digestion  (with  mercury)  is  then  made  as  in  the  Kjeldahl 
method. 

In  the  distillation  105  c.  c.  of  soda  solution  is  used  instead  of  60  c.  c., 
qs  there  is  considerable  phosphoric  acid  to  be  neutralized, 

13093 — £To,  5 -2 
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The  use  of  salicylic  acid  and  sodium  hyposulphite,  as  described  by  | 
Forster,*  has  the  advantage  that  the  cooling  after  the  reduction  is  not 
necessary,  but,  on  the  whole,  the  experience  at  the  station  has  not  led 
to  its  being  preferred  to  the  Jodlbaur  modification. 

Ammonia  compounds. — When  nitrogen  in  the  form  of  ammonia  alone 
is  to  be  determined,  as  in  sulphate  of  ammonia,  either  50  c.  c.  of  a solu- 
tion prepared  by  dissolving  20  grams  in  a liter  of  water,  or  the  substance 
itself,  is  distilled  with  water  and  magnesia. 

Nitrate  of  soda. — Until  lately  the  nitrogen  in  nitrate  of  soda  was 
estimated  indirectly.  The  difference  between  100  and  the  sum  of  the  jjj 
water,  chlorides,  and  sulphates,  allowing  0.2  per  cent  for  other  impu- 
rities, was  assumed  to  represent  the  pure  sodium  nitrate. 

In  pursuance  of  a recommendation  of  the  Association  of  German 
Experiment  Stations  in  1890  that  a direct  method  be  sought,  the  Halle  I 
station  investigated  the  current  methods  and  chose  the  Kjeldahl- Jodl- 
baur method  and  that  of  reducing  to  ammonia  with  zinc,  iron,  and 
soda  lye,  as  practiced  for  some  time  previously  at  the  Mockern  station, 
as  the  two  most  reliable  methods.  * The  latter  method  is  used  exten- 
sively at  the  station. 

Zinc-iron  method  for  nitrates. — For  the  determination,  0.5  gram  of 
the  nitrate  (50  c.  c.  of  a solution  of  10  grams  in  1 liter  of  water),  about 
5 grams  of  zinc  dust,  the  same  quantity  of  iron  filings  (measured  out), 

75  c.  c.  of  water  and  80  c.  c.  of  soda  lye  of  1.3  specific  gravity  are 
mixed  in  a distilling  fiask  and  after  standing  for  an  hour  in  the  cold  I 
the  ammonia  is  distilled  off.  The  ammonia  and  steam  pass  through  a 
cooler  with  block-tin  condensing  tubes,  and  are  received  in  Erlenmeyer 
flasks  containing  20  c.  c.  of  standardized  sulphuric  acid.  The  evolu- 
tion of  hydrogen  is  very  active  and  an  arrangement  to  prevent  the 
soda  solution  from  being  carried  into  the  condensing  tube  is  indispens-* 
able.  About  100  e.  c.  are  distilled  over  and  titrated  with  barium  hydrate 
solution.  The  relation  of  standard  acid  to  standard  alkali  is  found 
from  a series  of  blank  determinations  instead  of  by  direct  titration,  as 
the  two  results  do  not  exactly  agree.  With  this  precaution  the  nitro- 
gen determinations  agree  very  closely  with  those  by  the  Kjeldahl  Jodl- 
baur method.  Twenty-four*  determinations  a day  are  made  with  the 
method  and  apparatus  described. 

Schl  Using -Wagner  method, — When  the  nitrogen  of  nitrates  in  mixed 
fertilizers  is  to  be  determined  independently  of  the  total  nitrogen  the 
Sch losin g-Gran dean- Wagner  method  is  used.f  The  method,  as  is  well 
known,  depends  on  liberating  the  nitric  nitrogen  as  nitric  oxide  by 
boiling  with  ferrous  chloride  and  hydrochloric  acid,  and  measuring  the 
volume  of  the  generated  gas.  The  decomposition  is  carried  on  in  a flask 
of  200-300  c.  c.  capacity,  provided  with  a funnel  supply  tube  and  an 

*Ztsckr.  anal.  Chem.  28,  1889,  p.  422. 

tKonig’s  Untersuch.  landw.  Stoffe,  p.  151;  ancl  Bockmann’s  Chem.  tech.  Unter- 
suchnngsmethoden,  3d  edition,  I,  p.  329. 
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evolution  tube.  The  nitric  oxide  is  collected  over  potash  solution.  At 
the  outset  50  e.  c.  of  10  per  cent  hydrochloric  acid  and  the  same  volume 
of  concentrated  ferrous  chloride  solution  are  introduced  into  a flask  and 
boiled  until  all  the  air  has  been  driven  out  through  the  evolution  tube. 
Then  10  c.  c.  of  a normal  nitrate  solution,  containing  2.5  grams  of 
pure  sodium  nitrate  in  100  c.  c.  is  placed  in  the  funnel.  The  stop- 
per of  the  latter  is  turned  so  as  to  allow  the  nitrate  solution  to  drop 
slowly  into  the  flask,  and  the  last  portions  are  washed  in  with  hydro- 
chloric acid.  The  nitric  oxide  is  collected  in  a eudiometer.  When  the 
evolution  has  ceased  another  eudiometer  is  placed  over  the  end  of  the 
delivery  tube  and  the  first  is  suspended  in  a cylinder  of  distilled  water. 
Ten  c.  c.  of  a solution  of  the  nitrate  to  be  determined  is  then  put 
in  the  funnel  tube  and  the  process  repeated  as  described.  Determina- 
tions of  a series  of  samples  are  thus  made  in  rapid  succession,  ending 
with  a second  one  of  the  normal  nitrate  solution.  The  comparison  of 
the  volumes  of  gas  liberated  from  the  normal  solution  and  the  sub- 
stances analyzed  gives  the  weight  of  nitrogen  in  the  latter  directly 
without  corrections  for  temperature  and  pressure.  Fifty  c.  c.  of  fer- 
rous chloride  solution  and  the  same  quantity  of  hydrochloric  acid  suffice 
for  a dozen  determinations. 

Albuminoid  nitrogen  in  feeding  stuffs. — The  percentage  of  nitrogen  in 
feeding  stuffs  multiplied  by  6.25  is  taken  as  the  measure  of  the  total 
nitrogenous  matter  (protein),  and  the  so-called  actual  albuminoid 
nitrogen  is  estimated  by  Stutzer’s  method.*  At  the  Halle  station 
determinations  of  actual  albuminoids  are  made  not  only  in  potatoes, 
roots,  and  ensiled  beet  leaves,  but  especially  in  coarse  fodders  and  in 
new  kinds  of  commercial  feeding  stuffs  of  which  the  nutritive  value  is 
to  be  determined. 

* ARTIFICIAL  DIGESTION. 

The  digestibility  of  the  nitrogen  compounds  in  feed- 
ing stuffs  is  estimated  by  Stutzer’s  method,!  though 
with  some  minor  modifications  of  detail.  The  diges- 
tions with  pepsin  and  with  pancreas  are  conducted  in 
a pear-shaped  glass  bulb  similar  to  that  used  for  crude 
fiber  determination,  a wad  of  glass  wool  being  placed 
in  the  bottom  of  the  bulb  and  the  stem  closed  with  a 
rubber  tube  plugged  at  one  end.  The  bulbs  are  kept 
at  the  desired  temperature  (37°  to  39°)  during  diges- 
tion by  a large  water  bath  with  openings  for  a large 
number  of  bulbs.  The  details  are  carried  out  as  com- 
monly described. 

* Jour.  Landw.,  29  (1881),  p.  473;  also  Proc.  Conv.  Ass.  Off.  Agr.  Chem.,  1892,  p. 
.215. 

t Jour.  Landw.,  28,  p.  201;  29,  p.  475;  Ztschr.  physiol.  Cliem.,  9,  p.  211;  11,  pp. 
207,  537;  Landw.  Vers.  Stat.,  36,  p.  321;  37,  p.  107;  38,  p.  277.  See  also  Konig’s 
Untersuch.  landw,  Stoffe,  pp.  219,  689. 


Fig.  6.— Digestion 
bulb. 
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DETECTION  OF  GROUND  HORN  ETC..  IN  GROUND  BONE. 

Iii  analysis  of  ground  bone  the  Kjeldahl  method,  of  course,  affords 
no  means  of  distinguishing  admixtures  of  such  nitrogenous  materials 
as  ground  horn  and  the  like.  The  difference  in  specific  gravity  makes 
it  practicable  to  separate  the  latter  by  means  of  chloroform.  To  this 
end  5 grams  of  substance  are  shaken  repeatedly  with  chloroform  in  a 
test  tube.  The  fine  particles  of  bone  settle  slowly  while  the  lighter 
ground  horn  rises  to  the  surface.  After  each  treatment  with  chloro- 
form the  supernatent  liquid  is  poured  off.  The  portions  containing  the 
ground  horn  are  collected  and  allowed  to  stand  a considerable  time  in 
order  that  any  finer  particles  of  bone  which  may  have  been  poured  off 
with  the  horn  may  settle  out.  Finally  the  supernatent  solution  is  fil- 
tered and  the  nitrogen  determined  in  the  residue  left  on  the  filter 
(ground  horn). 

By  adding  such  nitrogenous  materials  as  ground  horn  and  blood  to 
ground  bone  from  which  the  nitrogenous  material  has  been  removed  for 
making  glue,  the  composition  of  the  mixture,  i.  e .,  the  ratio  of  nitrogen 
to  phosphoric  acid,  is  made  to  approach  that  of  pure  steamed  or  raw 
ground  bone.  The  ratio  of  nitrogen  to  phosphoric  acid  after  extraction 
with  chloroform  ranges  for  pure  steamed  bone  between  1:4  and  1:8.5 5 
and  for  treated  bone,  from  which  the  glue  substance  has  been  removed, 
between  1:8.5  and  1:30.  The  separation  by  chloroform  thus  affords 
an  indication  of  such  adulteration. 

DETERMINATION  OF  PHOSPHORIC  ACID  IN  FERTILIZERS. 

Water-soluble  phosphoric  acid. — The  solution  is  made  by  shaking  20 
grams  of  substance  in  a thick  liter  bottle  with  800  c.  c.  of  water  for 
thirty  minutes.  The  bottle  is  then  filled  to  the  liter  mark,  the  contents 
mixed  and  filtered,  and  aliquots  of  50  c.  c.,  corresponding  to  1 grain  of 
substance,  taken  for  the  determination  of  phosphoric  acid  as  described 
under  total  phosphoric  acid.  The  shaking  machine  is  usually  run  by 
a gas  or  water  motor. 

Reverted  and  insoluble  phosphoric  acid  are  determined  by  practically 
the  same  methods  employed  by  official  chemists  in  this  country. 

Total  phosphoric  acid. — Except  in  the  case  of  Thomas  slag  the  solu- 
tion for  total  phosphoric  acid  is  prepared  by  boiling  5 to  10  grams  of 
the  phosphate  in  a half-liter  flask  with  20  c.  c.  of  nitric  acid  of  1.42 
specific  gravity  and  50  c.  c.  pure  concentrated  sulphuric  acid  for  half 
an  hour.  After  cooling  the  solution  is  diluted  to  500  c.  c. 

The  use  of  hydrochloric  acid  for  dissolving  idiospliate  has,  according 
to  the  experience  of  the  station,  the  disadvantage  that  large  quantities 
of  lime  and  alumina  are  dissolved  and  enough  of  them  precipitated 
with  the  ammonium-magnesium  phosphate  to  more  than  compensate  for 
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tlie  amount  of  the  latter  left  in  the  solution,  so  that  tbe  results  are 
generally  too  large.  This  is  not  the  case  with  sulphuric  acid,  and  the 
latter  has  also  the  advantage  that  at  the  boiling  temperature  it  does 
not  dissolve  silica.  In  the  investigations  of  Btihring  the  safety  and 
accuracy  of  the  citrate  method  (described  below)  when  sulphuric  acid  is 
used  are  demonstrated  by  hundreds  of  analyses  in  which  it  has  been 
compared  with  the  molybdic  method. 

Thomas  slag  is  dissolved  in  sulphuric  acid  alone,  since  the  nitric 
acid  might  dissolve  enough  lime  to  interfere  with  the  determination  of 
the  phosphoric  acid  by  the  citrate  method,  as  explained  beyond. 

In  the  case  of  double  superphosphates  which  sometimes  contain 
phosphoric  acid  in  the  tetra-basic  form  (pyrophosphate),  the  solution 
is  digested  with  nitric  acid  to  change  the  phosphoric  acid  to  the  tri- 
basic  form.  To  25  c.  c.  of  the  solution  75  c.  c.  of  water  and  10  c.  c.  of 
nitric  acid  of  a specific  gravity  of  1.42  are  added  and  the  whole  is 
heated  on  the  sand  bath  until  the  volume  is  reduced  to  25  c.  c.  After 
addition  of  a drop  of  rosalic  acid  to  the  strongly  acid  solution,  it  is 
made  alkaline  with  ammonia,  slightly  acidified  with  nitric  acid,  and  is 
then  ready  for  the  determination  of  phosphoric  acid. 

Citrate  method  for  phosphoric  acid. — For  the  determination  of  phos- 
phoric acid  the  citrate  method*  with  slight  modifications,  is  very  gen- 
erally employed  in  the  Halle  laboratory,  recourse  being  had  to  the 
molybdic  method  only  in  exceptional  and  disputed  cases.  The  various 
ways  for  carrying  out  the  details  of  this  method  which  have  been  pro- 
posed from  time  to  time,  have  been  tested  at  the  station  by  L.  Biihring. 
From  his  extensive  investigations  a plan  has  been  worked  out  which 
has  been  in  use  at  Halle  for  more  than  five  years.  The  principle  of 
the  method  consists  in  precipitating  the  phosphoric  acid  from  solution 
in  water,  nitric  acid,  or  sulphuric  acid  by  magnesia  mixture  in  the 
presence  of  a large  amount  of  ammonium  citrate,  which  prevents  the 
precipitation  of  lime,  alumina,  iron,  and  other  bases.  That  is  to  say, 
very  small  quantities  of  other  bases  are  precipitated  and  a very  small 
amount  of  the  ammonium-magnesium  phosphate  remains  in  solution, 
but  experience  has  shown  that  the  two  errors  compensate  each  other 
when  the  operation  is  performed  with  proper  precautions.  The  pre- 
cipitate is  washed  with  water  containing  ammonia,  ignited  and  weighed 
as  pyrophosphate. 

The  ammonium-citrate  solution  is  made  at  Halle  by  dissolving  1,500 
grams  of  citric  acid  in  water,  adding  5 liters  of  24  per  cent  ammonia 
solution,  and  diluting  with  water  to  15  liters. 

For  the  magnesia  mixture  500  grams  of  magnesium  chloride,  3| 
liters  of  24  per  cent  ammonia  solution,  and  liters  of  distilled  water 
are  employed. 

*See  accounts  of  discussion  of  this  method  by  the  Association  of  German  Stations. 
Laadw.  Vers,  St  at.,  37,  p.  295. 
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Fifty  c.  c.  of  the  solution  of  soluble  or  total  phosphoric  acid,  pre- 
pared as  described  above,  or  25  c.  c.  of  the  solution  of  double  super- 
phosphate, are  measured  into  an  Erlenmeyer  flask  and  the  ammonium 
citrate,  50  e.  c.  for  soluble  and  100  c.  c.  for  insoluble  phosphoric  acid 
or  Thomas  slag,  is  added,  together  with  25  c.  c.  of  magnesia  mixture. 
These  solutions  are  both  run  in  from  burettes.  No  permanent  turbidity 
should  follow  the  addition  of  the  citrate  solution ; the  precipitate  which 
commonly  appears  at  first  must  disappear  when  the  whole  has  been 
added.  It  is  advantageous  on  this  account  to  shake  the  Erlenmeyer 
flask  while  the  citrate  is  being  added. 

In  solutions  of  bone-black  superphosphate  a permanent  opalescence 
is  apt  to  occur,  but  it  does  not  affect  the  determination  since  the  par- 
ticles pass  through  even  the  best  asbestos  filter.  If,  as  is  seldom  the 
case,  it  happens  that  in  working  with  phosphates  rich  in  iron  and 
alumina,  50  c.  c.  of  the  citrate  is  insufficient  to  hold  the  bases  in  solu- 
tion, 25  c.  c.  more  can  be  used  without  danger  of  affecting  th*e  result  of 
the  analysis. 


Fig.  7.— Shaking  apparatus  to  aid  precipitation  of  ammonium-magnesium  phosphate. 


After  adding  the  ammonium  citrate  the  solution  is  cooled  and  the 
magnesia  mixture  is  added  as  soon  as  possible  to  anticipate  a possible 
separation  of  crystalline  calcium  phosphate.  To  facilitate  the  separa- 
tion of  the  ammonium-magnesium  phosphate,  and  to  prevent  it  from 
adhering  to  the  sides  of  the  precipitating  flasks,  the  latter  are  shaken 
for  half  an  hour  by  a machine  holding  twelve  flasks  and  run  by  & small 
turbine  (Fig.  7). 

The  solutions  are  filtered  through  Gooch  crucibles.  For  transferring 
and  washing  the  precipitates,  water  containing  5 per  cent  of  ammonia 
is  used.  This  wash  solution  is  contained  in  an  elevated  reservoir,  and 
is  used  with  a long  rubber  tube,  instead  of  the  ordinary  wash  bottle 
(Fig.  8). 

The  reservoir  holds  20  liters,  and  is  provided  with  two  glass  Jips 
connected  with  it  by  a Y-tube,  one  with  a fine  and  the  other  with  a 
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E < narser*  opening,  the  former  for  washing  the  precipitate  out  of  the 
| task,  and  the  latter  for  washing  it  on  the  filter. 


Fig.  8. — Filtering-  ammonium-magnesium  phosphate  precipitates. 


The  crucibles  are  first  heated  on  an  iron  plate  and  then  ignited  in  a 
Bossier’s  muffle  furnace,  after  which  they  are  rapidly  cooled  by  placing 
in  depressions  in  a ziuc  box  with  water  running  through  it.  A number 
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of  copper  cups,  into  which  tlie  crucibles  fit,  are  inserted  in  the  cover  of 
the  box,  as  shown  in  the  figure  below  (Fig.  9). 

The  same  crucible  is  used  for  filtering  and  igniting  several  successive 
precipitates,  generally  ten  or  twelve,  without  cleaning  it  out.  When 
the  accumulated  precipitates  half  fill  the  crucible  they  are  removed 
without  disturbing  the  asbestos  filter  ; the  crucible  is  then  weighed  and 
is  ready  for  another  series  of  precipitates.  The  filters  are  thus  used  as 
long  as  they  remain#impervious  to  the  precipitate. 

The  maximum  limit  of  difference  between  duplicate  determinations 
is  fixed  at  1.2  mg.  of  magnesium  pyrophosphate  when  0.5  gram  of  sub- 
stance is  used  or  2.4  mg.  when  1 gram  is  used. 


Pig.  9. — Apparatus  for  iguiting  and  cooling  ammonium-magnesium  phosphate  precitates. 


Duringthe  height  of  the  fertilizer  season,  in  spring  and  fall,  four  of 
the  station  chemists  are  employed  exclusively  in  making  phosphoric 
acid  determinations.  Two  prepare  the  solutions  and  carry  on  the  oper- 
ations up  to  the  filtration  of  the  ammonium  magnesium  pliosphate 
precipitates ; a third  does  the  filtering,  while  a fourth  ignites  and 
weighs  the  crucibles.  WThen  the  work  is  well  under  way  this  force  is 
able  to  make  100  determinations  in  a day  of  eight  hours. 

Molybdic  method . — The  details  of  manipulation  of  this  method  differ 
slightly  from  those  followed  by  station  chemists  in  this  country.  The 
phosphoric  acid  solution  is  digested  with  molybdic  solution  at  50°  for 
three  hours,  instead  of  at  65°  for  one  hour,  as  recommended  by  the 
Association  of  Official  Agricultural  Chemists;  the  yellow  precipitate  is 
washed  by  decantation  with  dilute  (1:1)  molybdic  solution,  instead  of 
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“with  water  or  ammonium-nitrate  solution;”  and. the  molybdic  solu- 
tion used  is  prepared  by  dissolving  150  grams  of  molybdate  of  ammo- 

I nia  in  1 liter  of  water,  and  pouring  this  into  a liter  of  nitric  acid  of  1.2 
specific  gravity. 

Free  phosphoric  acid. — It  is  sometimes  desirable  to  determine  the  free 
phosphoric  acid  in  the  so-called  gypsum  superphosphate,  the  residue 
from  the  manufacture  of  double  superphosphate.  To  this  end,  5 grams 
are  triturated  in  a mortar  with  absolute  alcohol  and  then  transferred  to 
a 250  c.  c.  flask,  which  is  then  filled  to  the  mark  with  absolute  alcohol, 
closed  with  a cork,  and  allowed  to  stand  two  hours  with  frequent  shak- 
ing. The  liquid  is  filtered  as  rapidly  as  possible  and  50  c.  c.  of  the  fil- 
trate, corresponding  to  1 gram  of  substance,  is  then  taken  for  the 
determination.  This  quantity  is  carefully  evaporated  to  dryness  on  a 
water  or  sand  bath,  taken  up  in  water,  and  treated  further  like  a solu- 
tion of  soluble  phosphoric  acid. 

DETERMINATION  OF  PHOSPHORIC  ACID  IN  SOILS. 

The  solution  is  prepared  by  boiling  25  grams  of  soil  (half  this  amount 
of  clay  soil)  with  20  c.  c.  nitric  acid  and  50  c.  c.  concentrated  sulphuric 
acid  for  half  an  hour,  and  making  to  500  c.  c.  For  the  determination  of 
phosphoric  acid  100  c.  c.  is  taken,  20  c.  c.  of  24  per  cent  ammonia 
added  to  neutralize  the  acid,  50  c.  c.  of  citrate  solution,  20  c.  c.  more  of 
the  ammonia,  and  then  25  c.  c.  of  magnesia  mixture.  The  solution  is 
allowed  to  stand  forty-eight  hours  before  filtering. 

Available  phosphoric  acid  in  soils. — An  effort  has  been  made  at  the 
station  to  discover  a method  by  which  may  be  determined  the  approx- 
imate proportion  of  the  phosphoric  acid  in  soils  which  is  available  to 
plants.  Organic  acids,  especially  citric,  have  been  experimented  with. 
Comparisons  have  been  made  between  the  amounts  of  phosphoric  acid 
dissolved  by  reagents  in  laboratory  tests,  and  the  amounts  actually 
assimilated  by  plants  in  pot  experiments.  The  vegetation  experiments 
are  made  by  the  Wagner  method,  described  in  the  previous  article  (p.  378). 
The  following  method,  devised  by  Dr.  Gerlach,  is  used  for  the  laboratory 
test  Sixty  grams  of  soil  is  digested  in  the  cold  with  300  c.  c.  of  2 per  cent 
citric  acid  for  twenty-four  hours  with  agitation  once  in  five  or  six  hours, 
after  which  200  c.  c.  of  the  solution  is  filtered  off  and  evaporated  to  dryness. 
Except  in  rich  lime  soils  the  residue  is  sirup-like.  The  silica  is  separated 
by  heating  the  residue  with  20  c.  c.  of  concentrated  sulphuric  acid  and 
5 c.  c.  of  fuming  nitric  acid,  and  diluting  with  water.  Of  the  filtrate 
100  c.  c.  (extract  from  20  grams  of  soil)  is  made  slightly  alkaline  with 
ammonia,  then  slightly  acid  with  hydrochloric  acid,  and  the  phosphoric 
acid  determined  in  the  solution  by  the  citrate  method,  allowing  the 
precipitate  to  stand  forty-eight  hours  before  filtering.  In  a considerable 
number  of  trials  made  thus  far  a parallelism  has  been  apparent  between 
the  proportion  of  phosphoric  acids  found  in  soils  by  this  method  and 
the  quantity  of  product  realized  in  growing  plants  in  the  soil  with  the 
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aid  of  otlier  fertilizing  materials,  but  without  the  addition  of  phos- 
phoric acid.  However,  the  results  are  not  yet  sufficiently  complete 
to  warrant  definite  statements. 

DETERMINATION  OE  PINE  MEAL  IN  THOMAS  SLAG. 

By  fine  meal  is  understood  that  portion  of  the  slag  which  passes  a 
sieve  of  0.17  mm.  meshes.  The  determination  is  made  according  to  the 
regulations  adopted  at  the  Bonn  meeting  of  the  Association  of  German 
Experiment  Stations.*  Fifty  grams  of  ground  slag  is  shaken  for  15 
minutes  in  a sieve  not  less  than  20  cm.  in  diameter  and  made  of  wire 
gauze  No.  100,  Amandus  Kahl,  Hamburg.  The  shaking  may  be  done 
by  a machine.  The  difference  between  the  slag  taken  and  that  remain- 
ing in  the  sieve  is  taken  as  fine  meal. 

TEST  OF  THOMAS  SLAG  FOR  ADULTERATION. 

The  only  adulterant  of  Thomas  slag  observed  at  the  station  is  Bedonda 
phosphate.  This  material  consists  principally  of  aluminic  phosphate 
whose  phosphoric  acid  is  said  to  have  no  value  as  a fertilizer  for  plants. 
Several  methods  have  been  elaborated  for  determining  adulteration  of 
Thomas  slag,  and  after  tests  of  these  at  the  station  by  Dr.  Morgen  and 
Dr.  Gerlach  the  following  have  been  adopted. 

According  to  Bidders  ,-f  2 grams  of  Thomas  slag  meal  is  mixed  in  a 
test  tube  with  about  10  c.  c.  of  sodium  hydrate  of  1.05-1.06  specific 
gravity  and  allowed  to  stand  for  an  hour  with  frequent  shaking.  The 
supernatent  liquid  is  filtered  off,  acidulated  with  hydrochloric  acid  and 
ammonia  added  until  the  solutionis  slightly  alkaline.  If  the  slag  is 
unadulterated  there  should  be  no  precipitate  on  adding  the  ammonia, 
or  at  the  most  only  a slight  flocculence.  If,  on  the  contrary,  <a,s  much 
as  5 per  cent  of  Bedonda  phosphate  is  present  a gelatinous  precipitate 
of  aluminic  phosphate  appears,  which  on  standing  absorbs  nearly  half 
of  the  liquid.  A further  indication  of  impurity  is  a more  or  less  intense 
yellow  or  brownish  color  of  the  solution  in  sodium  hydrate,  and  also 
the  appearance  of  a precipitate  when  hydrochloric  acid  is  added  drop 
by  drop  to  the  alkaline  solution. 

The  Bidders  method  is  not  absolutely  reliable  in  all  cases.  For 
instance,  in  some  cases  a precipitate  of  considerable  size  appears  upon 
adding  ammonia  which  leaves  some  doubt  as  to  the  purity  of  the  slag. 
In  such  cases  Dr.  Gerlach  recommends  to  shake  5 grams  of  the  slag  in 
a test  tube  with  10  to  15  c.  c.  of  bromoform.  If  the  slag  is  pure  there 
is  little  or  no  separation,  but  if  Bedonda  phosphate  is  present  a large 
portion  of  it  rises  to  the  surface.  In  the  latter  case  the  material  rising 
to  the  surface  may  be  collected  on  a filter  and  tested  by  the  Bidders 
method  just  described,  using  preferably  only  5 c.  c.  of  sodium  hydrate. 


*Landw.  Vers.  Start.,  35,  p.  444. 
t Morgen.  Chemisehe  Industrie,  1891. 
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Another  method  of  distinguishing  between  pure  and  adulterated 
slag  is  the  water  content.  While  pure  slag  contains  only  a trace  of 
water,  Redonda  phosphate  contains  water  in  a considerable  amount. 
Accordingly  5 grams  of  slag  is  dried  in  a platinum  dish  in  a bath  at 
100°  for  three  hours  and  then  ignited  for  fifteen  minutes.  If  there  is 
little  or  no  loss  on  ignition,  or,  as  more  frequently  happens,  a slight 
increase  in  weight,  the  indication  is  that  the  slag  is  pure;  but  a loss  of 
5 per  cent  in  weight  on  ignition  renders  the  sample  suspicious.  On 
careful  examination  brown  particles  of  Redonda  phosphate  may  often 
be  seen  in  the  slag. 

For  the  quantitative  determination  of  the  adulterant,  the  method  of 
Schucht  is  highly  recommended,  and  as  shown  by  numerous  experi- 
ments by  Dr.  Gerlach  gives  very  reliable  results.  The  method  is  as 
follows:  1 gram  of  slag  is  digested  on  a water  bath  at  50  to  70°  with 
150  c.  c.  of  Jentsch’s  citric  acid  solution,  containing  50  grams  of  crys- 
tallized citric  acid  to  the  liter.  After  diluting  with  100  c.  c.  of  water 
and  boiling  for  a minute  the  solution  is  filtered,  the  residue  washed  on 
the  filter  with  hot  water,  and  the  undissolved  phosphoric  acid  in  the 
residue  determined.  As  it  has  been  found  in  numerous  experiments 
that  the  phosphoric  acid  in  Thomas  slag  is  dissolved  to  a minimum  of 
about  0.1  per  cent  in  Jentsch’s  citric  acid  solution,  and  that  that  of 
Redonda  phosphate  is  practically  insoluble  in  the  solution  (only  a few 
hundredths  of  a per  cent  dissolved),  the  method  is  considered  as  well 
adapted  to  the  quantitative  determination  of  Redonda  phosphate  in 
Thomas  slag. 

DETERMINATION  OP  POTASH. 

Potash  in  potash  salts. — Five  grams  of  substance  is  boiled  in  a half- 
liter  flask  with  20-30  c.  c.  of  concentrated  hydrochloric  acid  diluted  with 
100  c.  c.  of  water  for  thirty  minutes.  The  flask  is  then  filled  two  thirds 
full  with  water,  and  barium  chloride  slowly  added  to  the  hot  solution. 
Care  is  taken  not  to  add  the  barium  chloride  in  excess,  and  if  an  excess 
is  added  it  is  precipitated  by  a little  sulphuric  acid.  The  solution  is 
cooled,  the  flask  filled  to  the  mark  with  water,  aud  filtered.  Fifty 
c.  c.  of  the  filtrate,  corresponding  to  0.5  gram  of  the  substance,  is 
evaporated  on  a water  bath  with  10  c.  c.  of  platiuic  chloride  (contain- 
ing 1 gram  of  platinum)  to  a sirup,  and  about  80  per  cent  alcohol 
added  to  the  residue.  The  precipitate  is  collected  in  a Gooch  crucible 
bottom,  washed  several  times  with  80-82  per  cent  alcohol,  and  the 
potassium-platinic  chloride  dried  two  hours  at  100°.  After  weighing, 
the  potassium-platinic  chloride  is  dissolved  out  with  hot  water,  the 
filter  (crucible)  is  washed  first  with  hot  water  and  then  with  alcohol, 
dried,  and  weighed.  The  difference  in  weight  represents  the  weight 
of  pure  potassium-platinic  chloride.  The  limit  of  error  is  fixed  at 
0.25  per  cent. 

Potash  in  fertilizers  containing  organic  matter.— Ten  grams  of  sub- 
stance is  charred  in  a crucible  and  the  residue  dissolved  in  hydro- 
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chloric  acid  to  which  a few  drops  of  nitric  acid  are  added.  An  aliquot 
of  the  solution  is  treated  with  barium  chloride  as  before,  the  filtrate 
from  this  neutralized  with  ammonia  and  treated  with  ammonium  car- 
bonate. An  aliquot  of  the  filtrate  is  evaporated  to  dryness  in  a plat- 
inum dish,  the  ammonia  driven  off  by  heat,  the  residue  taken  up  in 
hot  water,  filtered  to  remove  magnesia,  acidulated  with  a few  drops  of 
hydrochloric  acid,  and  then  treated  with  platinic  chloride  as  above. 

Potash  in  soils. — One  hundred  grams  of  soil  and  500  c.  c.  of  40  per 
cent  hydrochloric  acid  are  placed  in  a liter  flask,  the  flask  filled  to  the 
mark,  and  allowed  to  stand  for  forty-eight  hours  with  frequent  shaking. 
The  solution  is  filtered  off  and  an  aliquot  evaporated  for  the  potash 
determination,  which  is  made  as  described  for  fertilizers  containing 
organic  matter. 

SOIL  ANALYSIS. 

The  methods  for  soil  analysis  adopted  by  the  Association  of  German  j 
Experiment  Stations  in  1890  are  used  at  the  Halle  station.  Some  of 
these  have  already  been  described.  For  a fuller  account  the  reader  is 
referred  to  the  original  description  of  the  methods  of  the  station. 

1 

EXAMINATION  OF  SOAP. 

In  soap  the.  fatty  acids,  alkali,  and  water  are  quantitatively  deter- 
mined, and  tests  made  for  free  alkali. 

For  the  determination  of  fatty  acids  5 grams  of  soap  is  heated  with 
150  c.  c.  of  5 per  cent  sulphuric  acid  until  it  is  decomposed  and  the 
freed  fatty  acids  collect  at  the  surface.  A weighed  amount  (10  grams) 
of  shaved  paraffin  is  added  and  melted  with  the  fatty  acids  and,  after  j 
cooling,  the  liquid  beneath  the  fat  layer  is  poured  off.  The  fat  layer 
is  purified  by  melting  in  hot  water  several  times  and  pouring  oft  the 
water  after  each  operation;  any  fatty  acids  rising  on  the  liquid  just 
poured  off  are  added,  and  after  a final  washing  with  hot  water  the  fat 
layer  is  dried  to  constant  Aveight  in  a vacuum  (forty-eight  hours).  From 
the  Aveiglit  is  subtracted  the  paraffin  added,  and  the  per  cent  of  fatty 
acids  is  then  calculated,  making  allowance  for  the  water  of  constitu- 
tion (3.25  per  cent). 

The  alkali  content  is  found  by  charring  3 grams  of  hard  or  5 grams 
of  soft  soap,  adding  20  c.  c.  of  the  sulphuric  acid  used  in  the  Kjeldahl 
determination  to  the  residue,  heating  for  ten  minutes  to  expel  the  car- 
bonic acid,  and  titrating  the  excess  of  acid  with  barium  hydrate. 

Water  is  determined  in  5 grains  by  heating  in  an  air  bath  at  110° 
for  forty-eight  hours. 

The  test  for  free  alkali  is  made  with  a solution  of  mercurous  oxide; 
the  presence  of  free  alkali  is  indicated  by  a dark  colored 'precipitate. 

WATER  ANALYSIS. 

The  methods  employed  in  water  analysis  are  largely  those  in  common 
use  by  chemists  in  this  country. 
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DETERMINATIONS  OF  STARCH  AND  SUGAR. 

In  connection  with  tlie  investigations  at  the  station  of  the  sugar  beet 
and  alcohol  industries,  the  determinations  of  starch  and  sugar  assume 
considerable  proportions.  The  methods  employed  are  described  in 
full  in  Prof.  Maercker’s  work  on  alcohol  manufacture.* 

As  a reliable  and  direct  method  for  determining  starch  is  lacking, 
the  method  used  depends  upon  inverting  the  starch  with  dilute  acids 
and  determining  the  dextrose.  In  this,  the  recommendations  of 
Maereker  and  Morgen  are  followed.!  Three  grams  of  starch  is  made 


Fig.  10. — Inversion  of  starcli  'witli  acid. 


to  a paste  with  200  c.  c.  of  water  and  gently  boiled  in  a paraffin  bath 
with  15  c.  c.  of  hydrochloric  acid  of  1.125  specific  gravity  for  two  hours, 
as  shown  in  the  above  cut  (Fig.  10). 

After  inversion  the  acid  is  neutralized  with  potassium  hydrate,  and 
the  solution  made  to  500  c.  c.  The  invert  sugar  is  determined  by  the 
Fehling  gravimetric  method,  and  in  filtering  the  copper  the  Soxlilet 


Hauclbuch  der  Spiritusfabrikation. 


t Ibid,  1890,  p,  78. 


476 


EXPERIMENT  STATION  RECORD. 


filtering  tubes  are  used.  These  tubes  are  about  2 cm.  in  diameter  and 
12  cm.  long,  drawn  out  to  a narrow  stem  at  one  end.  Glass  wool  or 
a fine  platinum  cone  is  placed  in  the  bottom  (stem)  of  the  tube,  and 
shredded  asbestus  suspended  in  water  is  poured  in  upon  this,  forming 
a close  layer  of  asbestus  like  that  in  a Gooch  crucible.  It  is  mentioned 
that  not  all  asbestus  is  found  to  answer  this  purpose,  as  some  kinds 
lose  considerable  in  weight  (10  mg.  and  more)  by  filtering  the  alkaline 
Fehling  solution  and  cleaning  with  nitric  acid.  Further,  even  the  best 
quality  of  asbestus  loses  in  weight  during  the  first  few  operations  so 
that  it  is  essential  to  make  a number  of  blank  determinations  after  pre- 
paring a tube  anew.  The  weight  ot  the  tube  should  not  vary  more 
than  1 to  2 mg.  from  one  determination  to  another. 

The  tube  with  the  copper  precipitate  is  dried  at  110°  for  an  hour, 
and  the  copper  reduced  by  passing  a current  of  liydrogeu  through  the 
gently  heated  tube.  After  the  metallic  copper  has  been  weighed,  the 
tube  is  cleaned  with  nitric  acid  and  dried.  It  is  considered  more  exact 
to  deduct  the  weight  of  the  tube  at  the  end  than  at  the  beginning  of 
the  determination,  since,  as  explained  above,  the  tubes  very  often  lose 
from  1 to  2 mg.  in  weight  by  filtering  the  alkaline  Fehling  solution. 
The  tubes  are  used  repeatedly,  renewing  the  asbestus  only  when  it  ceases 
to  filter  satisfactorily. 

The  tables  of  Allihn  and  Wein  are  used  in  calculating  the  results. 
In  consequence  of  the  weaker  reducing  power  of  maltose,  it  must  be 
boiled  with  the  Fehling  solution  for  four  minutes. 

In  potatoes  and  grains — Potatoes  and  grains  are  treated  with  diastase, 
or  at  a high  pressure. 

For  the  former  method  3 grams  of  finely  ground  material  is  extracted 
with  ether  when  necessary  and  boiled  with  100  c.  c.  of  water  for  30 
minutes.  After  cooling  to  65°,  10  c.  c.  of  normal  malt  extract  (100 
grams  of  malt  to  1 liter  of  water)  is  added,  the  temperature  kept  at  65° 
for  30  minutes,  and  the  solution  then  boiled  for  15  minutes.  This  is 
repeated  three  times,  using  10  c.  c.  of  malt  extract  each  time,  after 
which  the  volume  of  the  solution  is  made  to  250  c.  c.  and  200  c.  c.  of 
the  filtered  solution  inverted  with  hydrochloric  acid  and  treated  as 
described  above,  deducting  of  course  the  dextrose  content  of  the  malt 
extract  from  the  final  result. 

The  inversion  under  pressure  is  carried  on  either  in  Lintner  pressure 
bottles  or  a small  steam  boiler.  The  latter  is  ordinarily  used  at  the 
Halle  station,  3 grams  of  finely  ground  substance  being  mixed  in  a 
metal  vessel  with  25  per  cent  lactic  acid  and  30  c.  c.  of  water,  the  ves- 
sel closed,  and  treated  at  a pressure  of  three  and  a half  atmospheres 
for  two  and  a half  hours.  All  determinations  are  made  in  triplicate 
and  a number  of  vessels  are  treated  in  the  boiler  at  once.  The  contents 
of  the  metal  vessel  are  diluted  with  50  c.  e.  hot  water,  transferred  to  a 
flask,  made  to  250  c.  c.,  filtered  after  standing  a half  hour,  200  c.  c.  of 
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tlie  filtrate  inverted  with  hydrochloric  acid,  etc.  This  method  (Beinke’s) 
is  said  to  give  results  at  least  3 per  cent  too  high  except  in  case  of 
materials  which  it  is  essential  to  treat  at  high  pressure,  where  it  gives 
fairly  correct  results.  It  is  very  essential  that  the  material  be  ground 
to  an  impalpable  powder.  Potatoes  are  cut  into  slices  which  are  strung 
on  strings,  dried  and  finally  ground  in  the  Dreefs  mill. 

The  method  of  determining  the  starch  content  of  potatoes  by  the 
specific  gravity  is  also  employed  in  some  cases,  using  either  the 
Peimann,  Schwarzer,  or  Hurtzig  balance,  preferably  the  latter.  The 
errors  of  this  method  amount  to  from  1 to  2 per  cent. 

In  mash, — In  exact  determinations  of  the  fermentable  substances  or 
of  the  amounts  of  separate  kinds  of  sugars  in  mash  the  saccharometer 
test  of  Balling  or  Brix,  commonly  used,  is  replaced  by  the  Fehling  test. 
The  simplest  of  these  determinations  is  that  of  maltose,  since  this  can 
be  determined  directly  in  the  diluted  mash.  When  the  total  content 
of  fermentable  carbohydrates  is  to  be-  determined  the  mash  must  be 
inverted,  and  these  materials  determined  as  dextrose;  50  c.  c.  of  (filtered 
or  unfiltered)  masli  is  diluted  to  1 liter  with  water,  filtered  after  stand- 
ing a half  hour,  and  200  c.  c.  inverted  with  hydrochloric  acid  and  tested 
with  Fehling  solution,  as  already  described.  When  very  exact  results 
are  desired  or  the  sugar  in  fermented  mash  is  to  be  determined,  2 to 
3 c.  c.  of  acetate  of  lead  is  added  to  precipitate  any  other  substance 
which  w ould  give  a precipitate  with  the  copper  solution,  and  the  lead 
removed  by  adding  sulphuric  acid  or  sodium  sulphate. 

The  acidity  of  mash  is  found  by  titrating  with  normal  potash  or 
soda  and  testing  with  litmus  paper,  and  is  expressed  in  terms  of  the 
c.  c.  of  normal  alkali  solution  required  to  neutralize  20  c.  c.  of  mash. 

In  the  analysis  of  fermented  mash  the  most  inqiortant  determination 
is  that  of  alcohol.  In  practice  this  is  almost  invariably  made  in  the 
filtered  mash  on  account  of  the  frothing  of  the  unfiltered  mash  in  proc- 
ess of  distillation;  but  when  this  is  done  a correction  is  necessary  for 
the  brewers’  grains  removed  by  filtering,  and  this  gives  rise  to  some 
uncertainty  in  the  final  result.  For  this  reason  it  is  considered  prefera- 
ble to  determine  the  alcohol  in  the  unfiltered  mash,  and  this  method  is 
followed  at  the  Halle  station.  Alcohol  is  determined  exclusively  by 
distillation.  Commonly  500  c.  c.  of  mash  is  diluted  with  an  equal  vol- 
ume of  water  and  then  slowly  distilled  in  a metal  retort  of  4 or  5 liters 
capacity,  heated  in  a paraffin  bath ; 500  c.  c.  is  distilled  off.  If  the  mash 
Froths  badly  paraffin  is  added  to  it.  The  alcohol  in  the  distillate  is 
determined  by  an  alcoholometer. 

ANALYSIS  OF  SUGAR  BEETS. 

Upon  receipt  of  the  beets  at  the  laboratory  they  are  cleaned,  dried, 
assorted  into  large,  small,  and  medium,  and  each  portion  weighed. 
The  whole  lot  is  divided  into  two  equal  parts  and  all  the  beets  of  one 
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lot  analyzed.  If  tlie  number  is  small  the  beets  are  grated  by  hand, 
if  large  by  a segment  grater  -which  is  run  by  power,  made  for  the 
station  by  Keil  & Dolle,  of  Quedlinburg,  Germany  (Fig.  11).  This 
grater  removes  a segment  of  the  beet  equivalent  to  one  tenth  or  one 
twelfth  of  its  volume.  The  grater  has  given  excellent  satisfaction ; it 
grinds  the  pulp  and  gives  an  average  sample  in  small  volume.  From 
a portion  of  the  mixed  pulp  a sample  is  taken  for  determining  the 
sugar  in  the  beet,  and  another  for  expressing  the  juice,  which  is  done 
in  a hydraulic  hand  press,  by  which  a pressure  of  300  atmospheres 
may  be  exerted.  From  every  portion  of  pulp  two  samples  are  pressed 


separately  and  then  united  and  pressed  again.  The  expressed  juice  is 
stirred  thoroughly  and  allowed  to  settle  for  two  hours,  then  siphoned 
off  and  tested  with  a Brix  saccliarometer.  Fifty  cubic  centimeters  of 
the  juice  are  also  measured  into  a 100  c.  c.  flask,  3 c.  c.  acetate  of  lead 
added,  and  the  flask  filled  to  the  mark  with  90  to  92  per  cent  alcohol  and 
allowed  to  stand  a half  hour,  filtered,  and  polarized. 

Tbe  beet  pulp  is  thoroughly  mixed  again,  52.096  grams  (double  nor- 
mal weight)  weighed  out  in  a metal  dish  and  washed  into  a flask  of 
201.5  c.  c.  capacity  with  90  to  92  per  cent  alcohol.  Three  cubic  centime- 
ters acetate  of  lead  is  then  added,  the  flask  nearly  filled  with  alcohol, 
and  digested  in  a water  bath  at  73°  to  76°  for  a half  hour.  After  cooling 
the  flask  is  filled  to  the  mark  with  alcohol,  the  contents  mixed  by 
shaking,  filtered  through  a double  fluted  filter,  and  polarized.  In  this 
as  in  other  operations,  a large  number  of  analyses  are  carried  on  simul- 
taneously. 
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For  the  polarizations  a Schmidt  & Haensch  half-shadow  apparatus  is 
is  used. 

The  results  of  the  analysis  of  the  pulp  are  very  exact  and  satisfac- 
tory, but  those  of  the  juice  are  less  so,  owing  to  the  difficulty  of  press- 
ing the  pulp  uniformly  even  when  the  detailed  directions  are  carefully 
followed,  but  the  result  is  sufficiently  accurate  for  calculating  the 
coefficient  of  purity.  The  percentage  of  sugar  in  the  pulp  is  read  off 
directly  on  the  scale  of  the  polarization  apparatus,  but  the  percentage 
of  sugar  in  the  juice  is  calculated,  as  in  this  case  the  normal  weight  of 
20.048  grams  in  100  c.  c.  was  not  taken  but  instead  50  c.  c.  in  100  c.  c. 
The  formula  is  50  c.  c.  x specific  gravity  : 26.048  : : polarization  : x;  or 
grams  of  juice  taken  : normal  weight  : : polarization  : x.  Tables  are 
used,  of  course,  Avhich  show  the  per  cent  of  sugar  corresponding  to 
various  polarization  and  Brix  readings. 

By  non- sugar  is  understood  the  per  cent  as  shown  by  the  saccharom- 
eter  less  the  per  cent  of  sugar  in  the  juice. 

The  purity  coefficient  is  found  by  multiplying  the  percentage  of 
sugar  in  the  juice  by  100  and  dividing  the  product  by  the  per  cent 
Brix. 
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Walter  H.  Evans,  Editor . 

Natural  distribution  of  roots  in  field  soil,  F.  H.  King  ( Wisconsin 
8ta.  Report  for  1892 , pp.  112-120,  figs.  9). 

Synopsis. — This  is  an  account  of  methods  used  and  results  obtained  in  efforts  to 
secure  specimens  for  classroom  use,  illustrating  (1)  corn  roots  in  natural  posi- 
tion in  a given  section,  of  soil  between  two  rows,  (2)  total  root  distribution  of 
corn  from  nine  to  twenty-seven  days  old,  and  (3)  vertical  distribution  of  roots 
of  various  plants  in  field  soil,  together  with  a discussion  of  data  secured  in 

* observations  on  the  total  root  development  of  oats,  barley,  corn,  and  clover,  as 
compared  with  the  crop  produced. 

The  object  of  this  investigation  was  primarily  to  secure  “specimens 
illustrating  the  actual  extent  and  manner  of  root  penetration  and 
development  in  field  soils  under  normal  conditions  of  tillage.” 

Distribution  of  corn  roots  in  a given  section  of  natural  soil  between  two  roics  (pp. 
112-114). — With  a spade  a trench  2 feet  wide  was  dug  so  as  to  leave  a prism  of  soil 
1 foot  thick  and  extending  at  right  angles  across  two  rows  of  corn ; one  hill  of  corn 
was  thus  left  standing  at  each  end  of  the  prism.  The  trench  was  deepened  until  by 
inspection  it  was  evident  that  all  roots  had  been  passed.  A cage  was  now  made  of 
galvanized  iron  and  wire  netting,  just  large  enough  to  set  down  over  the  prism  of 
soil,  and  when  this  was  in  place  sharpened  wires  were  forced  through  the  prism  of 
soil  in  parallel  lines  along  the  meshes  of  the  netting,  the  wires  being  long  enough 
to  reach  through  and  fasten  to  the  netting  at  each  end.  The  loose  soil  at  the  sur- 
face of  the  ground  was  removed  and  replaced  by  casting  in  its  place  a block  of 
plaster  of  paris  to  represent  the  surface  of  the  ground.  At  this  stage  a force  pump 
throwing  a stream  of  water  about  one  sixteenth  of  an  inch  in  diameter  was  used  to 
wash  the  soil  away  from  the  roots,  leaving  them  suspended  by  the  wires  and  held  very 
nearly  in  the  true  relative  positions  they  had  occupied  in  the  soil  in  which  they 
grew.  * * * The  first  sample  was  taken  July  9,  forty-two  days  after  planting, 

when  the  tops  had  attained  a height  of  about  18  inches.  At  this  stage  the  roots  of 
the  two  hills  met  and  passed  each  other  in  the  center  of  rows  3 feet  6 inches  apart, 
and  had  penetrated  to  a depth  of  about  18  inches.  It  was  found  that  the  surface 
roots  sloped  gently  downward  toward  the  center  of  the  row,  where  those  nearest  to 
the  surface  were  some  8 inches  deep.  When  the  corn  had  attained  a height  of  nearly 
3 feet  at  the  time  of  the  last  cultivation  [a  second]  sample  was  taken.  Here  the 
roots  are  found  to  occupy  the  entire  soil  down  to  a depth  of  2 feet,  which  is  the 
height  of  the  cage.  At  this  stage  the  surface  leaders  descend  in  a gentle  curve 
toward  the  center  of  the  row,  where  they  pass  one  another  and  lie  only  6 inches  deep, 
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Just  as  the  corn  was  coming  into  full  tassel  a third  sample  was  taken,  and  here  it 
will  he  seen  the  roots  have  fully  occupied  the  upper  3 feet  of  soil  in  the  entire  field. 
In  the  center  of  the  row,  too,  the  surface  leaders  have  risen  still  higher,  and  a few 
of  them  are  now  scarcely  5 inches  deep,  though  the  great  hulk  of  them  are  still  6 
inches  or  more  below  the  surface  at  the  center. 

When  the  corn  had  reached  maturity  one  other  sample  was  taken,  and  in  this  case 
a cage  4 feet  deep  was  required,  for  the  roots  reached  to  and  even  beyond  the  bottom. 
At  the  center  of  the  row,  too,  the  surface  leaders  had  risen  to  within  4 inches  of  the 
top  of  the  ground.  Nothing  can  illustrate  more  forcibly  than  these  samples  how 
deeply  and  how  broadly  this  great  American  food  plant  is  able  to  send  its  roots 
foraging  through  the  soil.  Not  one  half  of  the  ^actual  root  surface  which  occupied 
the  soil  is  shown  in  the  engravings,  because  it  was  chiefly  only  the  leaders  or  main 
trunk  roots  which  were  preserved  in  the  sample.  Each  of  these  trunk  roots  or 
leaders  sends  out  from  opposite  sides,  much  as  the  stalk  does  its  leaves,  slender 
rootlets  from  2 to  6 inches  long,  and  from  the  surface  leaders  these  slender  rootlets 
stretch  directly  upward  toward,  and  nearly  reaching  the  surface  in  the  latter  part 
of  the  season. 

Total  root  distribution  of  corn  from  nine  to  twenty-seven  days  old  (pp.  114-117). — The 
method  used  here  was  to  have  three  series  of  circles,  18,  24,  and  30  inches  in  diameter, 
across  which  was  stretched  galvanized  wire  netting  with  half-inch  meshes.  These 
circles  were  arranged  so  they  could  be  strung  upon  three-quarter -inch  iron  rods  and 
held  2 inches  apart  by  means  of  spools.  Holes  were  dug  in  the  field  of  the  desired  size 
and  depth,  and  in  the  bottom  of  each  was  placed  one  of  the  circles  of  each  set.  Upon 
these  was  then  replaced  2 inches  of  the  soil  which  had  been  removed,  and  well 
firmed.  A second  circle  was  then  strung  upon  the  rods  and  2 inches  more  of  soil 
added.  In  this  manner  the  soil  was  replaced  so  as  to  have  the  circles  lying- in  it 
each  2 inches  apart.  The  upper  circle  was  covered  with  about  2 inches  of  soil 
and  in  this  the  corn  was  planted  directly  above  the  center  of  the  upper  circle  con- 
stituting each  set. 

At  the  end  of  nine  days  the  dirt  was  removed  from  around  the  18-inch  cage  and 
with  the  force  pump,  as  already  described,  the  soil  washed  away  from  the  roots. 
At  this  stage  it  was  found  that  some  of  the  roots  had  extended  laterally  to  a dis- 
tance of  16  inches,  and  that  some  had  reached  a depth  of  8 inches.  No  roots  were 
found  above  the  upper  circle  at  a distance  of  3 inches  from  the  hill,  and  none  above 
the  second  circle  at  a distance  of  9 inches.  The  tips  of  the  longest  roots  were  6 
inches  below'  the  surface,  and  no  roots  were  nearer  the  surface  than  3 inches  at  6 
inches  from* the  hill  of  corn. 

Nine  days  later,  that  is,  eighteen  days  from  planting,  the  second  cage  was  washed 
out.  Here  all  roots  had  sunk  below  the  top  circle  at  a distance  of  5 inches,  and 
below  the  second  circle  at  a distance  of  18  inches.  The  tips  of  the  longest  roots 
had  spread  laterally  to  a distance  of  18  inches,  and  were  5 or  more  inches  below  the 
surface.  The  longest  roots  extending  downward  had  scarcely  reached  12  inches. 
No  roots  were  nearer  the  surface  than  2 inches  at  6 inches  from  the  hill. 

The  roots  of  the  remaining  sample  were  washed  out  twenty-seven  days  after 
planting.  Here  all  roots  w^ere  below  the  upper  circle  at  a distance  of  3 inches  from 
the  center,  and  below  the  second  circle  at  a distance  of  16  inches.  The  greatest 
depth  to  which  the  roots  had  reached  was  18  inches,  and  the  longest  roots  extending 
sidewise  had  reached  24  inches  from  the  hill,  and  their  tips  lay  4 inches  below  the 
surface.  At  6 inches  from  the  hill,  no  roots  were  nearer  the  surface  than  2 inches. 

The  vertical  distribution  of  roots  in  field  soils  (pp.  117, 118). — To  procure  samples 
illustrating  the  vertical  distribution  of  roots  in  field  soils  the  following  method  wras 
used : 

A galvanized-iron  cylinder  12  inches  in  diameter  and  4 feet  long  was  provided, 
with  a stiff  outside  collar  at  its  upper  end  to  enable  it  to  retain  its  form  while  being 

ilriveh,  m imide  collar  the  lower  §n$  so  p to  cut  & Q9f e of  «o4  § little  smalle? 


482 


EXPERIMENT  STATION  RECORD. 


than  the  cylinder.  The  sides  of  this  cylinder  were  perforated  with  series  of  14 
inch  holes,  through  which  water  could  be  forced  with  the  pump  to  wash  out  the 
soil  from  the  roots.  In  obtaining  the  sample  the  cylinder  was  driven  down  verti- 
cally into  the  soil  with  a sledge,  by  striking  upon  a heavy  block  of  wood  placed 
upon  the  top  of  the  cylinder.  After  being  forced  into  the  ground  in  this  inanuer  to 
a depth  of  6 to  8 inches,  dirt  was  removed  from  around  the  cylinder  to  within  an 
inch  of  its  lower  end,  when  it  was  forced  down  again;  this  was  repeated  until  the 
cylinder  was  forced  its  full  length  into  the  ground,  when  it  was  lifted  out,  carrying 
all  of  the  soil  and  roots  with  it.  Two  grain  sacks  were  now  drawn  over  the  cylinder 
from  opposite  ends,  and  the  wdiole  immersed  in  the  lake  and  left  from  12  to  24  hours 
for  the  soil  to  soften,  thus  enablingjt  to  wash  out  more  readily,  under  the  jet  from 
the  force  pump. 

In  this  manner  samples  were  taken  of  blue  grass,  timothy,  clover,  winter  wheat, 
barley,  oats,  and  the  English  forage  plant,  Lathyrus  sylvestris.  * * * The  blue 

grass  has  much  the  shortest  roots,  being  only  about  26  inches  long,  while  in  each  of 
the  other  cases  a length  of  nearly  or  quite  4 feet  is  attained. 

The  total  root  development  of  oats , barley , corn , and  clover  (pp.  118- 
120). — In  connection  with  experiments  to  determine  the  amount  of 
water  required  to  produce  1 pound  of  dry  matter  in  different  crops, 
observations  were  made  on  the  total  root  development  associated  with 
a given  amount  of  top. 

“The  roots  and  tops  of  the  duplicate  specimens  # * * were  care- 
fully separated  and  dried  at  212°  F.  The  amount  of  dry  matter  in  the 
root  calculated  per  acre,  and  the  ratio  of  root  to  top  are  given  below,  the 
stubb  le,  cut  close  to  the  ground,  being  included  with  the  roots.” 

Dry  matter  in  roots  and  tops  of  different  plants. 


Dry  matter  per  acre. 

Batio  of  top  to  root. 

In  tops. 

In  roots. 

Tops.  1 Boots. 

) 

Oats  

Pounds. 
8, 189.  28 
14, 196.  00 
12,  486.  25 

Pounds. 

3,  658. 17 

4,  207.  90 
3, 120.  56 

2. 23  to  1 

3. 34  to  1 

4. 00  to  1 

Barley  ..... ... ...... 

Clover 

It  may  well  be  doubted  whether  the  ratios  here  given  will  represent  very  closely 
those  which  would  be  found  in  natural  held  soils.  However  this  may  be,  it  must  be 
very  evident  from  all  of  the  samples  of  roots  illustrated  in  this  report,  that  the 
aggregate  amount  of  organic  matter  left  in  the  soil  by  the  crops  here  considered  must 
be  large. 


METEOROLOGY. 

W.  H.  Beal,  Editor. 

Meteorological  observations  at  the  Massachusetts  State  Sta- 
tion ( Massachusetts  State  Sta.  Bui.  No.  50 , Oct .,  1893,  p.  1). — Notes  on  the 
weather  and  a summary  of  observations  on  temperature,  precipitation, 
and  prevailing  wind  for  August  and  September,  1898,  compared  with 
similar  data  for  the  same  mouths  of  1892, 
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Meteorological  observations  at  Massachusetts  Hatch  Station 

(Massachusetts  Hatch  8ta.  Met.  Buis.  Nos.  57,58 , and  59,  Sept.,  Oct.,  and 
Nov.,  1893,  pp.  4 each). — Daily  and  monthly  summaries  of  observations 
for  September,  October,  and  November,  1893,  at  the  meteorological 
observatory  of  the  station. 

Meteorological  summary  for  North  Carolina,  September,  1893, 

H.  B.  Battle,  0.  F.  Yon  Herrmann,  and  B.  Nunn  ( North  Carolina 
Sta.  Bui.  No.  93a,  Oct.  15,  1893,  pp.  18,  maps  2). — Notes  on  the  weather 
and  tabulated  daily  and  monthly  summaries  of  observations  by  the 
North  Carolina  Weather  Service  cooperating  with  the  U.  S.  Weather 
Bureau. 


WATER— SOILS. 

W.  H.  Beal,  Editor. 

Influence  of  barnyard  manure  on  the  movement  and  amount 
of  water  in  soil,  F.  H.  Kino  (Wisconsin  Sta.  Report  for  1892,  pp. 
106-111). 

Synopsis. — The  results  of  experiments  in  the  field  and  in  galvanized  iron  cylinders 
confirm  those  obtained  in  previous  years  in  showing  that  manure  has  a consider- 
able influence  in  increasing  the  water  content  of  the  soil,  even  down  to  a depth 
of  4 feet,  and  that  this  influence  is  still  exerted  a year  after  manuring. 

This  is  a continuation  of  experiments  described  in  the  Annual  Report 
of  the  station  for  1891  (E.  S.  R.,  vol.  iv,  p.  124).  4 ‘The  present  season 

these  experiments  were  repeated  in  essentially  the  same  manner  as 
last  year,  and  upon  similar  ground,  the  one  difference  being  that  the 
plats  were  larger,  and  extended  north  and  south  in  the  direction  of  the 
slope  of  standing  water  in  the  ground,  instead  of  east  and  west  as 
they  did  the  season  before.” 

One  plat  received  a heavy  dressing  of  cow  manure,  which  was  plowed 
in  to  a depth  of  5 inches,  and  two  remained  unmanured.  The  soil  of  each 
plat  was  frequently  stirred,  composite  samples  were  taken  to  a depth 
of  4 feet,  and  moisture  determined  May  16  (before  manuring),  July 
13,  and  August  30. 

The  tabulated  results  show  that  the  water  content  remained  very 
constant  throughout  the  season. 

The  manure  had  the  effect  of  changing  the  water  content  on  the  manured  ground 
so  as  to  make  a relative  increase  in  the  manured  soil  of  0.97  per  cent  on  July  13, 
and  of  0.71  per  cent  on  August  30;  a difference  of  3.7  pounds  of  water  per  square 
foot  on  the  former  date,  and  of  2.7  pounds  on  the  latter  for  each  column  of  soil  4 
feet  deep. 

On  April  11,  soon  after  the  frost  was  out  of  the  ground,  and  before  many  of  the 
spring  rains  had  fallen,  samples  of  the  soil  were  taken  in  one-foot  sections  down  to 
a depth  of  6 feet  on  each  of  the  four  plats  experimented  with  last  year  to  ascertain 
if  any  difference  in  the  water  content  of  the  soil  was  measurable  at  this  time.  The 
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result  showed  that  the  surface  foot  was  still  0*57  per  ceut  more  moist  than  the 
unmanured  ground,  and  that  the  whole  column  of  soil  6 feet  long  had  an  average  of 
0.24  per  cent  more  water  “than  the  unmanured  soil  did. 

In  the  case  of  the  manured  and  unmanured  ground  which  produced  corn  the  present 
year,  the  former  yielded  at  the  rate  of  7,740.6 — 6,351=1,380.6  pound  smofe  dry  matter 
than  did  the  latter,  and  yet  the  manured  ground  contained  at  the  time  of  harvest 
to  the  acre  in  the  upper  4 feet  of  soil  only  74.78 — 74.47=0.31  pounds  less  water  than  the 
unmanured  soil  did  for  eacli  column  4 feet  long  and  1 square  foot  in  section.  But  if 
we  suppose  that  the  corn  in  the  field  consumed  water  at  the  mean  rate  observed  for 
the  corn  grown  in  the  cylinders,  there  should  have  been  an  observed  difference 
in  the  water  content  of  the  field  soil  amounting  to  10.08  pounds  per  square  foot 
instead,  of  the  actual  difference  of  0.31  pounds.  Here  again,  as  was  the  case 
last  year,  it  appears  that  there  must  have  been  10.08 — 0.31=9.77  pounds  of  water 
brought  up  from  the  supply  of  permanent  water  in  the  ground  unless,  first,  a pound 
of  water  on  manured  ground  yields  more  dry  matter  than  on  unmanured  ground,  or 
second,  unless  the  evaporation  from  the  surface  of  the  manured  ground  was  less  than 
that  from  the  unmanured. 

Experiments  with  manured  and  unmanured  soil  in  galvanized  iron 
cylinders- showed  that  while  there  was  a diminished  evaporation  from 
the  manured  cylinder  it  was  “not  quite  half  large  enough  to  account 
for  the  increase  in  dry  matter  on  the  manured  ground  in  the  field,  so 
that  there  still  remains  an  effect  of  the  manure  in  crop  production 
unaccounted  for  by  a difference  in  the  rate  of  surface  evaporation.” 

The  influence  of  deep  and  shallow  cultivation  on  the  water 
content  of  the  soil,  E.  H.  King  (Wisconsin  Sta.  Report  for  1892,  pp. 
101-105).  — The  experiments  here  reported  are  similar  to  those  de- 
scribed in  the  Annual  Beport  of  the  station  for  1891  (E.  S.  B.,  vol.  iv,  p. 
124).  In  the  present  case  the  changes  in  water  content  of  tile-drained 
clay  loam  soil  cultivated  1 aii(J  3 inches  deep  were  observed.  Corn  was 
the  crop  grown,  every  alternate  three  rows  being  cultivated  shallow 
and  the  remainder  deep.  Determinations  of  the  moisture  content  of 
the  soil  to  a depth  of  4 or  5 feet  at  time  of  planting  and  of  harvesting 
are  tabulated  and  discussed  at  some  length.  The  results  are  sum- 
marized as  follows : 

(1)  Thorough  cultivation  greatly  diminishes  surface  evaporation  from  the  soil. 

(2)  Thorough  cultivation  keeps  the  soil  below  the  surface  cooler  and  this  materi- 
ally strengthens  the  capillary  power  sq  that  less  water  percolates  downward  out  of 
the  reach  of  root  action. 

(3)  The  capillary  force  being  stronger  the  soil  moisture  is  moved  upward  faster 
and  through  longer  distances  as  the  roots  of  growing  crops  consume  it,  and  thus 
more  water  becomes  available. 

The  amount  of  water  required  to  produce  a pound  of  dry  mat- 
ter in  barley,  oats,  corn,  clover,  and  peas  in  Wisconsin,  F.  H. 

King-  ( Wisconsin  Sta.  Report  for  1892,  pp.  94-100). 

Synopsis. — In  continuation  of  work  of  previous  years,  observations  were  made  on 
corn  grown  in  galvanized  cylinders  and  in  the  field  in  natural  conditions,  and 
on  other  crops  grown  either  in  barrels  or  iron  cylinders.  The  observed  amounts 
of  water  consumed  per  pouud  of  dry  matter  produced  were  as  follows:  Barley 
375.21  pounds,  oats  525.59  pounds,  corn  316.9  pounds,  clover  564.43  pounds,  and 
peas  477.37  pounds. 
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“The  experiments  of  this  season  were  conducted  on  essentially  the 
same  plan  as  were  those  of  last  year”  (Annual  Report  of  the  station 
for  1S91;  E.  S.  R.,  vol.  IY,  p.  126),  except  that  galvanized  iron  cylin- 
ders 18  inches  inside  diameter  and  40  inches  deep  were  substituted 
for  the  vinegar  barrels  heretofore  used  in  all  experiments  except 
those  with  clover.  The  cylinders  “were  weighed  from  time  to  time 
with  a specially  constructed  weighmaster’s  beam,  sensitive  to  one  tenth 
of  a pound  when  carrying  a weight  of  COO  pounds.”  They  were  pro- 
tected from  excessive  rainfall,  and  water  was  added  as  required  to 
maintain  about  the  same  weight  in  each  case  as  at  seeding  time 
“when  the  moisture  was  such  as  to  give  the  soil  good  tilth.  # * * 

The  surface  of  the  ground  was  stirred  in  the  case  of  the  corn,  to  cor- 
respond with  the  field  conditions,  but  otherwise  no  effort  was  made  to 
check  the  surface  evaporation.” 

The  following  table  gives  the  observed  amounts  of  water  required  to 
produce  one  pound  of  dry  matter  in  the  different  crops  during  1891  and 
1892: 


Amount  of  ivater  required  to  produce  a pound  of  dry  matter  in  different  crops. 


Crop. 

Water 
required 
per pound 
of  dry 
matter. 

Com- 

puted 

Computed  amount 
of  water  used — 

yield  per 
acre. 

In  tons 
per  acre. 

In 

inches. 

Barley  1891  

Pounds. 

401.74 

Pounds. 
7,  441 

1, 494.  67 

13. 19 

Bariev,  1892 

375.21 

14,  ]96 

2,  663.  89 

23.  52 

Oats  1891 

50] . 47 

8,  861 
8,189 
19,  845 

2,  221. 76 

19.  69 

Oats’  1892 

525.  59 

2, 152. 11 
2,  991.  53 
2,  842. 37 

19.  00 

Corn, 1891 

301. 49 

26.  39 

Corn,  1892 

316.  90 

19, 184 

25.  09 

Clover,  1892 

Peas,  1892  

564.  43 
477.  37 

12,  486 
8,  017 

3,  367.  84 
1,  913. 48 

29.  73 
16. 89 

The  oats  did  not  do  quite  as  well  in  the  cylinders  as  they  did  in  the  field,  nor  quite 
as  well  as  they  did  in  the  barrels  in  1891.  The  crop  of  barley  was,  however,  much 
better  both  in  the  field  and  in  the  cylinders  than  it  was  the  previous  year. 

* * * The  [corn]  plants  in  one  cylinder  did  not  do  as  well  as  did  the  corn  in  the 

field,  the  stalks  being  shorter  and  the  ears  smaller  than  the  average  for  the  field.  In 
the  other  case  the  tvvo  stalks  with  their  ears  were  fully  up  to  the  average  from  the 
field.  * * * 

It  will  be  noted  in  the  first  place  that  the  oat  crop,  when  compared  with  the  bar- 
ley, used  relatively  much  more  water  for  a pound  of  dry  matter  produced  both  in 
1891  and  iif 1892,  the  average  of  the  three  trials  for  oats  being  513.52  pounds,  while 
that  for  the  barley  was  only  388.48,  or  125  pounds  of  water  less  for  a pound  of  dry 
matter  in  the  case  of  barley  than  in  the  case  of  the  oats,  and  since  the  yield  of  dry 
matter  to  the  acre  of  oats  is  likely  to  be  as  great  or  even  greater  than  with  the  bar- 
ley, it  is  evident  that  the  oat  crop  must  exhaust  the  soil  of  moisture  to  a much 
greater  extent  than  does  that  of  barley,  and  there  is  good  reason  for  believing  that 
this  difference  explains  in  a large  measure  why  seeding  ground  to  clover  is  likely  to 
be  much  more  successful  with  barlejr  than  with  oats. 

It  will  be  observed  in  the  second  place,  that  the  corn  crop,  the  great  American 
staple,  has  during  these  trials  consumed  less  water  per  pound  of  dry  matter  than 
either  of  the  other  crops,  the  average  of  the  four  cases  being  only  309.2  pounds,  as 


486 


EXPERIMENT  STATION  RECORD. 


compared  with  388.48  for  barley,  477.37  for  peas,  513.52  for  oats,  and  564.43  pounds 
of  water  for  1 pound  of  dry  matter  in  clover.  One  of  the  chief  reasons,  in  my 
judgment,  for  the  relatively  small  consumption  of  water  by  corn  is  to  be  found  in  the 
fact  that  much  less  water  is  lost  from  the  soil  by  direct  surface  evaporation  on 
account  of  surface  cultivation  during  so  much  of  the  growing  season. 

It  is  quite  probable  that  the  relatively  large  consumption  of  water  by  the  clover 
shown  by  the  single  trial  is  more  apparent  than  real,  because  it  seems  quite  likely 
that  the  evaporation  through  the  sides  of  the  barrels  during  the  second  year’s  service 
may  have  been  considerable. 

As  a check  on  these  experiments  observations  were  made  on  corn 
growing  in  the  field  under  natural  conditions.  From  determinations 
on  manured  and  unmanured  ground  of  the  moisture  content  of  the  soil 
to  a depth  of  4 feet  at  seed  time  and  harvest,  the  total  rainfall  during 
the  season,  and  the  amount  of  dry  matter  produced,  it  was  found 
that  “it  must  have  required  404.6  pounds  of  water  for  a pound  of  dry 
matter  on  the  unmanured  and  333.7  pounds  on  the  manured  ground.” 

From  tabulated  data  showing  the  relation  between  the  amount  of 
dry  matter  produced  and  the  number  of  inches  of  water  consumed  by 
oats,  barley,  and  corn,  it  appears — 

That  the  yield  of  dry  matter  per  acre  for  the  three  crops  is  measurably  propor- 
tional to  the  number  of  inches  of  water  consumed  during  their  growth.  Taking 
the  cases  of  the  crops  grown  in  the  cylinders,  the  nearly  equal  yields  of  corn  and  of 
oats  in  1891  and  1892  are  associated  with  nearly  equal  amounts  of  water  used  per 
unit  area,  but  the  smaller  yields  are  associated  with  the  smaller  amount  of  water. 
In  the  case  of  the  barley,  where  the  yield  in  1892  is  nearly  double  that  of  1891,  the 
depth  of  water  supplied  was  also  nearly  doubled.  These  results  point  very  strongly 
toward  the  conclusion  that  we  rarely  have  water  enough  in  our  soils  under  natural 
conditions  to  realize  even  approximate  possible  returns  from  our  land,  and  that  were 
we  prepared  to  irrigate  almost  any  of  our  crops  at  such  time  as  there  is  a deficiency 
of  water  in  the  soil,  very  much  larger  average  yields  would  be  secured. 

Fluctuations  of  the  level  and  rate  of  movement  of  ground  water, 

F.  H.  Kind  ( Wisconsin  Sta.  Report  for  1892,  pp.  129-218 , figs.  37 , 
plates  6). — This  is  a reprint  of  Bulletin  No.  5 of  the  U.  S.  Weather 
Bureau  (E.  S.  B.,  vol.  IV,  p.  670). 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

Legislation  relating  to  fertilizers  in  Connecticut  (Connecticut 
State  Sta.  Bui.  No.  116 , Oct.,  1893 , pp.  2-5).— A copy  of  the  State  fer- 
tilizer law  as  amended  by  the  general  assembly  in  1893,  with  com- 
ments. 

Fertilizer  inspection  and  analyses  in  Massachusetts  (Massa- 
chusetts State  Sta.  Bui.  No.  50,  Oct.,  1893 , pp.  2-6,  8). — A schedule 
of  trade  values  of  fertilizing  ingredients  in  raw  materials  and  chem- 
icals is  given,  together  with  tabulated  analyses  of  58  samples  of  fertil- 
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izing  materials,  including  nitrate  of  soda,  dissolved  boneblaek,  muriate 
of  potash,  sulphate  of  potash,  boue,  ashes,  and  compound  fertilizers. 

Fertilizer  inspection  and  analyses  in  New  York  (New  lork 
State  Sta.  Bui.  No.  59 , n.  ser .,  Sept.,  1893 , pp.  423-457).— This  bulletin 
includes  a schedule  of  trade  values  of  fertilizing  ingredients  in  raw 
materials  and  chemicals  and  tabulated  analyses  of  212  samples  of  com- 
mercial fertilizers  collected  during  the  spring  of  1893. 

Cotton-seed  meal  as  a fertilizer  and  feed  (Connecticut  State  Sta. 
Bui.  No.  116 , Oct.,  1893,  pp.  6-8). — Descriptions  and  the  nitrogen,  pot- 
ash, and  phosphoric  acid  content  of  13  samples  are  given.  The  results 
lead  to  the  following  recommendations:  u In  ordering  meal  to  use  as 
a food  or  as  a fertilizer,  purchasers  should  require  decorticated  upland 
cotton -seed  meal,  containing  at  least  6.5  per  cent  of  nitrogen,  unless 
they  are  willing  to  use  the  other  greatly  inferior  meal,  which  can  not  be 
economically  done  unless  it  can  be  got  for  a greatly  reduced  price.” 


FIELD  CROPS. 

J.  F.  Duggar,  Editor. 

Effect  on  the  yield  of  corn  of  different  methods  of  harvesting 
the  fodder,  G.  L.  Teller  (Arkansas  Sta.  Bui.  No.  24,  July,  1893,  pp. 
119-122). 

Synopsis. — The  yield  of  grain  was  but  slightly  reduced  by  topping  corn,  but  con- 
siderably reduced  by  stripping  the  leaves,  and  the  loss  of  grain  was  still  greater 
when  the  stalks  were  cut  and  shocked. 

In  1892  one  fourth  of  the  stalks  on  an  acre  of  early  corn  were 
stripped  of  the  leaves,  another  fourth  topped  above  the  ear,  another 
fourth  cut  and  shocked,  and  the  remaining  stalks  left  in  their  natural 
condition.  At  the  time  of  harvesting  the  fodder  the  bottom  leaves  of 
the  plants  were  dying,  and  the  kernels,  nearly  past  the  milk  stage, 
were  denting. 

The  following  table  shows  the  effect  of  the  different  treatments  on 
the  yield  of  shelled  corn : 


Effect  of  stripping,  topping,  and  shoclcing  on  the  yield  of  corn. 


Method  of  treatment. 

Yield 
per  acre. 

Yrield 
per  aei'e. 

Loss 
per  acre. 

Not  treated 

Bushels. 
22} 
21-5 
19f 
19  i 

Pounds. 
1,241 
1,224 
1, 102 
1,075 

Pounds. 

Topped  above  the  ear 

17 

188 

166 

Leaves  stripped 

Stalks  cut  and  shocked 
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The  percentage  of  total  and  of  albuminoid  nitrogen  was  slightly  less 
in  the  grain  from  the  plants  which  were  not  treated. 

The  weight  per  acre  of  each  IMund  of  forage,  calculated  on  a basis  of 
11  per  cent  water  content,  was  as  follows:  Leaves,  443  pounds;  tops, 
438  pounds;  whole  fodder  (stover)  1,776  pounds;  uneaten  butts,  295 
pounds;  and  husks,  236  pounds. 

The  following  table  gives  the  composition  of  the  dry  matter  in  each 
kind  of  forage: 

Composition  of  parts  of  the  corn  plant. 


Ash. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen  - 
free  ex- 
tract. 

Total  { 
nitrogen. 

Albumi- 
noid ni- 
trogen . 

Amide 

nitrogen. 

Leaves 

Tops 

Whole  fodder 

Uneaten  butts 

Husks 

Per  cent. 
10.  76 
8.39 
7.57 
4.  68 
3.34 

Per  cent. 
10. 97 
7.77 
6.35 
3.  40 
3. 18 

Per  cent. 
2.  80 
1.  83 
1.32 
1.  02 
0.  70 

Per  cent. 
20.  77 
26.  20 
33.05 
40.  32 
33.  57 

Per  cent. 

54. 70 
55  81 

51.71 
50.  58 
59.  21 

Per  cent. 
1.76 
1.24 
1. 02 
0.  54 
0.  51 

Per  cent. 
1.58 
1.05 
0.92 
0.  42 
0.  49 

• Per  cent. 
0. 18 
6.19 
0. 10 
0.  12 
0. 02 

Changes  in  the  composition  and  yield  of  the  cowpea  from 
flowering  to  maturity,  (1.  L.  Teller  (Arkansas  Sta.  Bui.  No.  24, 

July , 1893 , pp.  122-144). 

Synopsis. — Tabulated  data  and  a discussion  of  results  obtained  in  analyses  with 
reference  to  food  and  fertilizing  ingredients  of  vines,  seeds,  hulls,  stems,  leaves, 
and  roots  of  the  cowpea  at  different  stages  of  growth  from  August  7 to  Septem- 
ber 14  in  a set  of  plat  experiments,  and  from- August  7 to  October  25  in  a set  of 
box  experiments.  In  the  held  experiments  the  greatest  weights  of  dry  matter, 
of  crude  protein,  and  of  nitrogen-free  extract  per  acre  were  found  at  the  sixth 
cutting,  September  8.  In  the  roots  and  stubble  there  was  more  nitrogen  at  the 
third  cutting,  August  20,  than  at  any  other  time. 

In  1891  seven  cuttings  of  cowpeas  were  made  at  intervals  of  six  days 
during  the  period  from  August  7 to  September  14.  The  variety  was 
the  Whippoorwill,  planted  June  13  with  a wheat  drill,  in  rows  about  9 
inches  apart;  the  plants  were  afterwards  thinned  to  3 inches  in  the 
row,  at  which  distance  the  stand  was  regarded  as  equivalent  to  that 
which  would  be  secured  by  sowing  broadcast  pecks  of  seed  per  acre. 
At  each  cutting  3 one-thousandth-acre  plats  were  taken.  After 
careful  air-drying  in  the  laboratory  the  peas  were  separated  from  the  j 
straw  and  each  part  analyzed  separately.  At  each  cutting  the  roots  I 
were  washed  out  on  an  area  of  2 feet  square  to  a depth  of  3 feet.  The 
growth  on  all  the  plats  wras  not  entirely  uniform. 

The  dry  vines  cut  August  20  contained  4.6  per  cent  of  shelled  peas; 
August  26,  9.6  per  cent;  September  2,  25.2  per  cent;  September  8,  27 
per  cent;  and  September  14,. 37  per  cent. 

The  following  table  gives  the  total  amount  of  the  different  food  con- 
stituents per  acre  in  cowpea  vines  and  seed  on  a basis  of  11  per  cent 
water  for  the  vines  and  12  per  cent  water  for  the  seed  : 
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Amount  of  food  constituents  per  acre  in  cowpea  seed  and  vines. 


Cut 
Aug.  7. 

Cut 

Aug.  14. 

| Cut. 

| Aug.  20. 

Cut 

Aug.  26. 

Cut 
Sept.  2. 

Cut 
Sept.  8. 

Cut 

Sept.  14. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

1 Water 

193.  7 

231.  6 

203.  0 

315.2 

340.9 

349.0 

308.0 

_ . 

188.  9 

210.8 

230.4 

209.5 

181.  7 

180.  8 

135. 1 

j Crude  protein 

| 302. 3 

330.6 

382.9 

424.7 

407.4 

414.2 

386.3 

Ether  extract j 

38.1 

4S.  0 

53.2 

65.7 

65.2 

64.3 

50.8 

Crude  fiber j 

390. 7 

546.  4 

640.2 

723.5 

719.2 

720.5 

571.  6 

Nitrogen-free  extract 

647.3 

738.6 

810.3 

1,100.9 

1,  315.  6 

1,  367.  7 

r,  258.  6 

Total  harvest | 

1,  761.  0 

2, 106. 0 

2,  381. 0 

2,  839. 4 

3, 029.  0 

3,  096.  5 

2,  710.  4 

: Albuminoids j 

227.9 

248.7  ' 

287.3 

341.3 

339.0 

345.4 

333.3' 

Amides 1 

74.4 

81.9 

96.6 

83.4 

68.4 

68.8 

53.0 

The  greatest  combined  weight  of  peas  and  vines,  and  of  nitrogen- 
Ifree  extract  in  these,  was  afforded  by  the  cutting  of  September  8. 

I The  nutritive  ratios  for  pea  straw  and  pea  hay,  cut  at  different  dates, 
calculated  by  means  of  digestion  coefficients  found  by  the  North  Caro- 
lina Station,  are  given  below: 


Nutritive  ratio  of  cowpea  straw  and  hay  cut  at  different  dates. 


Cut 
Aug.  7. 

Cut 

Aug.  14. 

Cut 

Aug.  20. 

Cut 

Aug.  26. 

Cut 

Sept.  2.  j 

Cut 

! Sept.  8. 

Cut 

Sept.  14. 

Straw 

1 :3.  4 

1:3.8 

1:3.8 

1:4.6 

* 

1:6.6 

1:6.9 

1:7.  5 

Huy 

1:3.4 

1:3.8 

1 :3.  7 

1:4.2 

1:5 

1:5 

1 :4.  8 

The  following  table  gives  the  composition  and  amounts  per  acre  of 
j,  the  different  parts  of  the  cowpea  plant;  the  plants  examined  were 
grown  at  a distance  of  9 inches  apart  each  way  and  were  overripe 
when  gathered : 

■ 

S Composition  and  amounts  of  nutrients  per  acre  for  the  seeds,  hulls,  stems,  and  leaves  of  the 

cowpea. 


Composition. 

Amounts  per  acre. 

Peas. 

Hulls. j 

Stems. 

Leaves. 

Peas. 

Hulls. 

Stems. 

Ledves. 

Per  ct. 

Per  ct. ! 

Per  ct. 

Per  cent. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Water 

81.6 

30.2 

59.7 

11.6 

Ash 

3.46 

3.  28 

6.35 

11.63 

20.7 

7.3 

27.8 

9.9 

Crude  protein 

25.  71 

4.  60 

i 6.87 

18.  40 

153.  9 

10.2 

30.0 

15.  6 

Crude  fat 

1.45 

0. 51 

0. 98 

7.  85 

8.7 

1.1 

4.3 

6.7 

Crude  fiber 

5.  34 

46.  51 

43.13 

16.  00 

32.0 

102.9 

188.8 

13.6 

Nitrogen-free  extract 

64. 04 

45. 10 

I 42.67 

46. 12 

383.2 

99.8 

186.8 

39.2 

Total 

680.  0 

251.5 

497. 4 

96.6 

Nitrogen 

4. 11 

0. 73 

1. 10 

2.  94 

Phosphoric  acid 

0.74 

0. 15 

0. 16 

0.  40 

Potash  

1. 52 

0.  87 

1.  77 

1. 16 

1 

1 

1 

1 

The  results  from  collecting  the  roots  on  the  plats  being  unsatisfac- 
tory, the  following  device  was  used  to  collect  roots  and  other  parts  of 
the  plant  for  analysis: 

A pit  was  dug  in  the  ground  «4  feet  deep.  The  bottom  was  hard  clay.  A four- 
inch  tile  drain  was  laid  in  the  bottom  of  the  pit.  Thiny  boxes  were  made  by  saw- 
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ing  twelve-inch  hoards  into  lengths  of  4 feet  each  and  nailing  together  so  as  to  I 
give  a soil  area  when  filled  of  10  by  12  inches.  They  were  left  open  at  both  ends  and  j ' 
set  upright  in  the  pit,  in  3 rows  of  10  boxes  each.  Dirt  was  then  filled  around 
the  outside  and  a thin  layer  of  clay  tamped  into  the  bottom  of  each.  Each  was  ‘ 
then  filled  with  the  mixed  and  sifted  surface  soil  of  the  surrounding  land,  which 
was  a clay  loam,  The  soil  was  well  rammed  during  the  filling  and  an  effort  was  | 
made  to  fill  all  alike.  After  being  settled  by  a rainfall  they  were  refilled,  and  the  |J 
soil  then  settled  but  little  more  during  the  summer.  The  soil  was  planted  with 
Whippoorwill  peas,  July  6,  1892,  and  three  plants  allowed  to  grow  in  each  box; 

A short  row  of  3 boxes  was  taken  up  on  each  day  of  harvesting.  The  second 
series  of  boxes  was  not  taken  up,  but  was  moved  beside  those  remaining  after  each 
gathering.  For  the  first  three  dates  the  soil  was  washed  from  the  roots  as  in  the 
field  during  the  previous  year.  This  being  again  unsatisfactory,  only  the  roots  large  t 
enough  to  be  picked  from  the  soil  with  forceps  and  fingers  were  taken  from  the  j 
remaining  boxes.  . The  falling  material  was  collected  through  the  summer  and 
weighed  for  each  box  separately.  Those  of  each  series  were  then  mixed  and  the  j 
nitrogen  determined.  * *-  * 

The  plants  of  the  ninth  cutting  were  in  the  end  boxes  and  made  a more  vigorous 
growth  than  did  the  others,  and  the  results  can  not  in  many  respects  be  compared  !' 
with  those  from  the  others.  ■*  * * The  plants  of  the  last  cutting  will,  for  the 

most  part,  be  ignored  throughout  the  discussion. 

Analyses  of  leaves,  fallen  matter,  stems,  pods  and  peas,  Imlled 
peas,  roots,  and  entire  plants,  made  at  seven  different  dates  from 
August  7 to  October  25,  are  tabulated. 

There  is  a decrease  in  the  per  cent  of  nitrogen,  from  beginning  to  end,  in  all  parts  1 
except  the  fallen  material.  The  greatest  total  weight  of  the  nitrogen  in  the  leaves  ; jj 
was  at  the  time  of  the  third  cutting.  * * * 

With  the  exception  of  the  fifth  cutting,  the  weight  of  dry  matter  in  the  stems  . II 
increases  slightly  to  the  end,  but  the  weight  of  the  nitrogen  in  them  decreases  from  | 
the  fourth  cutting.  * * * 

There  is  an  increase  in  the  weight  of  the  fallen  matter  from  cutting  to  cutting  as  j 
well  as  in  the  weight  of  the  total  nitrogen  contained  in  it.  * * * 

The  method  of  taking  roots  did  not  secure  the  finer  freshly  formed  rootlets.  In 
those  parts  secured  there  is  a marked  and  steady  decrease  in  both  total  dry  matter  § I 
and  total  nitrogen  after  the  fifth  cutting.  This  decrease  is  too  regular  to  be  con-  | 
sidered  purely  accidental.  * * * 

When  considering  the  weight  of  the  total  dry  matter  produced  up  to  the  time  of  J 
each  cutting,  including  the  fallen  matter  and  roots,  a continuous  increase  is  found  - I 
throughout  except  for  a slight  falling  off  in  the  eighth  cutting.  The  same  is  true  J 
of  the  total  and  the  albuminoid  nitrogen. 

The  following  amounts  of  dry  matter  and  nitrogen  per  acre  found  in  l; 
the  roots  and  stubble  of  cowpeas  are  based  on  the  average  of  three  | 
determinations  in  each  stage  of  growth  except  for  the  last  two,  in  J 
which  only  two  determinations  were  made.  The  roots  on  an  area  of  2 i 
feet  square  and  to  a depth  of  3 feet  were  used,  and  the  stubble  included  j 
in  the  determinations  was  about  3 inches  high : 


Dry  matter  and  nitrogen  in  roots  and  stubble  of  cowpeas. 


Cut 

Aug.  7. 

Cut 

Aug.  14. 

Cut 

Aug.  20. 

Cut 

Aug.  26. 

Cut 

Sept.  2. 

Cut 

Sept,  8. 

Cut 

Sept.  14. 

Dry  matter  per  acre 

Nitrogen  per  acre 

Pounds. 

860 

18.2 

Pounds. 

872 

9.6 

Pounds. 
1,  074 
15.2 

Pounds. 
1, 051 
14.2 

Pounds. 

981 

11.4 

Pounds. 

880 

9 

Pounds. 

950 

10.2 
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[With  nitrogen  at  10  cents,  phosphoric  acid  at  5 cents,  and  potash  at  4 cents  per 
$ ptfffnd]  there  was  retained  in  the  soil,  in  the  stnbble  and  roots,  nitrogen  worth  $1 
per  acre.  At  the  time  of  the  sixth  cutting  [Sept.  8],  which  is  that  of  the  greatest 
; weight  of  liay,  there  was  removed  from  the  soil  in  the  total  produce  of  1 acre  13 
||  pounds  of  phosphoric  acid,  worth  65  cents,  and  47  pounds  of  potash,  worth  $1.88,  a 
1 total  of  $2.53.  * * * 

i|  If  [Sept.  8]  the  peas  had  been  picked  and  the  pods  returned  to  the  soil  there 
I would  have  been  removed  from  the  soil  potash  and  phosphoric  acid  worth  83  cents, 
jr  and  there  would  have  been  retained  to  it  in  the  straw  and  roots  45  pounds  of  nitrogen, 
Ij  worth  $4.50  per  acre.  * * * 

In  each  ton  of  hay  taken  at  the  sixth  cutting  there  was  30.3  pounds  of  potash 
I worth  $1.21,  8.3  pounds  phosphoric  acid  worth  42  cents,  and  42.7  pounds  of  nitrogen 
1 worth  $4.27,  making  a total  of  $5.90  wortk-of  fertilizing  ingredients.  * * * 

j In  each  dollar’s  worth  of  peas  selling  at  $1  per  bushel  there  are  manurial  elements 
| which  it  would  cost  more  than  30  cents  to  purchase. 

Experiments  with  potatoes,  E.  A.  Popenoe,  S.  O.  Mason,  and  F. 
A.  Marl  ATT  ( Kansas  Sta.  Bui.  N~o.  37,  Bee.,  1892,  pp.  151-160,  plates  3). 

I Synopsis. — A record  of  experiments  conducted  in  1890, 1891,  and  1892  to  test  the  relative 
value  for  seed  of  tubers  from  the  first  crop  and  from  the  second  crop.  By  early 
planting  of  early  varieties  seed  potatoes  were  secured  in  July  sufficiently 
matured  to  produce  a second  crop  in  the  same  season.  The  second  crop  was 
light,  the  tubers  often  small,  but  firm  and  of  fine  quality.  Second  crop  potatoes 
kept  until  planting  time,  were  sound,  firm,  and  nearly  free  from  sprouts,  while 
the  ordinary  crop  became  badly  sprouted  and  shriveled.  • In  most  cases  second 
crop  potatoes  used  as  seed  gave  a larger  yield  than  seed  tubers  from  the  first 
crop,  the  increase  in  1890  and  1891  averaging  48^  per  cent.  From  second  crop 
seed  potatoes  the  growth  efi  tops  was  larger  and  the  blooms  more  abundant. 
Second  crop  seed,  allowed  to  become  sprouted  and  soft  before  planting,  yielded 
only  14  per  cent  more  than  ordinary  seed  potatoes.  Flat  culture  and  hill  culture 
gave  practically  the  same  yield. 

In  1889  sixteen  varieties  of  early  potatoes  were  planted,  March  15 
and  April  24.  Of  those  planted  March  15  a part  wrere  dug  J uly  11  and 
immediately  planted.  The  following  spring  seed  from  the  crops  planted 
March  15  (lot  1),  April  24  (lot  2),  and  July  11  (lot  3)  was  planted  March 
18.  At  the  time  of  planting  the  tubers  in  lot  1 were  shriveled  and  small, 
having  sprouted  badly;  those  in  lot  2 were  of  good  size  and  had  sprouted 
moderately;  and  those  in  lot  3 (.from  seed  planted  as  soon  as  dug)  were 
firm  and  of  moderate  size,  and  none  had  sprouted. 

Three  pounds  of  seed  potatoes  of  each  lot  were  used.  The  tubers 
were  cut  into  pieces  containing  three  eyes  and  the  pieces  planted  a 
foot  apart  in  the  rows. 

The  potatoes  from  the  lot  planted  July  11  (lot  3)  came  up  a few  days 
later  than  the  other  lots,  but  the  plants  were  much  stronger  and  darker 
green,  grew  faster,  and  bore  more  blooms. 

Lot  1 yielded  53.2  bushels;  lot  2,  77.6  bushels;  and  lot  3,  97.5  bushels 
per  acre.  The  latter  gave  a higher  percentage  of  marketable  tubers, 

< and  these  were  of  a more  uniform  size. 

July  24, 1890,  seed  from  each  variety  in  lot  3 was  planted  for  a second 
crop.  The  season  was  favorable,  and  the  product  from  5 pounds  of  seed 
! potatoes  tanged  from  15  to  32  pounds,  the  highest  yield  being  at  the 
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rate  of  200  bushels  per  acre.  The  second  crop  kept  much  better  than 
the  spring  crop. 

April  8, 1891,  second  crop  seed  from  each  of  eight  varieties  was  planted  I 
in  comparison  with  first  crop  seed  of  the  same  varieties.  Plants  from 
second  crop  seed  were  three  to  six  days  later  in  coming  up,  but  rapidly 
outgrew  the  others  and  bloomed  more  heavily,  giving  June  19  an 
average  height  of  tops  of  21  inches,  while  plants  from  first  crop  seed 
were  only  15  inches  high.  The  tops  of  the  former  weighed  50  per  cent 
more  than  those  of  the  latter.  The  total  yield  of  eight  varieties,  each 
occupying  100  feet  of  row,  was,  for  first  crop  seed,  598.63  pounds  •,  for 
second  crop  seed,  1,016.72  pounds. 

In  1892  the  planting  was  quite  late — May  18 — when  even  second  crop 
seed  was  considerably  sprouted.  Differences  in  the  growth  of  tops  were 
less  marked  than  in  previous  years.  On  the  basis  of  total  yield,  the 
results  were  inconclusive,  some  varieties  giviug  a larger  yield  from 
first  crop  seed,  others  from  second  crop  seed.  The  product  from  second 
crop  seed  was  of  better  size  and  quality. 

The  average  gain  of  the  crop  from  second  crop  seed  over  that  from 
spring  crop  seed  was  27  per  cent  in  1890  and  70  per  cent  in  1891,  or  an 
average  of  48.5  per  cent  for  the  two  years.  With  some  varieties  the 
gain  was  more  than  100  per  cent.  The  average  gain  from  using  second  ! 
crop  seed  in  1892  was  only  14  per  cent.  The  better  results  from  seed  of 
the  second  crop  were  considered  due  to  the  fact  that  this  seed  had 
not  sprouted  in  storage. 

In  1889,  when  about  seven  and  one  half  months  elapsed  between  the  i 
planting  of  the  first  crop  and  the  digging  of  the  second,  frosts  inter- 
fered  somewhat  with  both.  In  1891  a growing  season  of  only,  six  and 
one  half  months  proved  too  short  for  a successful  crop. 

Experiments  were  made  in  1891  and‘1892  with  seed  potatoes  from 
the  main  crop  and  from  the  second  crop  to  determine  at  what  age 
potatoes  to  be  used  as  seed  for  the  second  crop  should  be  dug,  and 
whether  these  should  be  planted  at  once  or  exposed  to  light  and  air 
for  a longer  or  shorter  time  before  planting.  In  1891  potatoes  dug  from 
seventy-two  to  ninety-nine  days  after  planting  were  planted  either  at 
once  or  seven  or  twenty  days  thereafter.  The  only  good  stand  secured 
was  from  tubers  dug  seventy-two  days  after  the  spring  planting  and 
planted  twenty  days  later. 

In  1892  lots  dug  after  seventy-nine,  one  hundred  and  two,  and  one  j 
hundred  and  thirteen  days  were  planted  one  hundred  and  thirteen  j 
days  after  the  first  planting,  and  a lot  dug  after  one  hundred  and  four- 
teen  days  was  planted  immediately.  The  lot  dug  after  one  hundred 
and  thirteen  days  and  planted  immediately  gave  the  largest  yield  in 
the  majority  of  cases,  but  not  uniformly.  The  results  were  not  conelu- 
sive. 

In  a comparison  in  1891  of  high  ridge  and  flat  cultivation  for  potatoes,  j 
each  of  eight  plats  of  College  Seedling  Ho.  2 received  uniform  treatment  J 
up  to  t&e  time  of  tli©  second  cultivation  ? when  half  of  tlie  plats  were  given 
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lj*gh  ridge  cultivation  for  the  rest  of  the  season  and  the  others  were 
cultivated  flat.  The  yield  per  acre  was  166.74  bushels  from  hilling  and 
169.39  bushels  from  flat  cultivation. 

Potatoes,  R.  *H.  McDowell  {Nevada  Sta.  Bui.  No.  20,  Mar.,  1893,  pp. 
3-14,  Jigs.  4). — Tabulated  statements  of  the  results  of  experiments  made 
on  small  plats  at  the  station  in  1892.  The  experiments  included  plant- 
ing pieces  of  different  sizes,  planting  at  different  dates  and  at  different 
depths,  and  variety  tests.  The  crop  increased  as  the  size  of  the  pieces 
planted  increased.  May  20  proved  a better  date  for  planting  than 
May  30,  June  15,  July  1,  or  July  11.  A small  area  planted  December 
15, 1891,  made  a good  growth  and  afforded  tubers  which  were  in  good 
condition  when  harvested.  The  yields  of  sixty- six  varieties  are  tabu- 
lated, and  the  answers  made  by  farmers  to  a circular  letter  on  potato 
culture  are  given. 

Experiments  in  potato  culture,  E.  S.  Goff  ( Wisconsin  Sta.  Report 
for  1892 , pp.  278-283). 

Synopsis. — The  crop  from  seed  potatoes  badly  affected  with  scab  was  lighter  and  of 
poorer  quality  than  that  from  seed  nearly  free  from  scab.  Flowers  of  sulphur 
applied  to  the  seed  slightly  reduced  the  amount  of  scab.  Removal  of  the  seed 
or  distal  end  of  each  potato  slightly  decreased  the  yield. 

Scabby  vs.  clean  seed  (pp.  278-279). — On  alternate  rows  were  planted 
scabby  seed  and  tubers  nearly  or  quite  free  from  scab.  The  total  yield 
from  scabby  seed  was  199|  pounds,  from  clean  seed  477|  pounds.  From 
scabby  seed  19.35  per  cent  of  the  crop  was  free  from  scab,  51.08  per 
cent  slightly  scabby,  and  29.57  per  cent  badly  scabbed ; from  clean 
seed  26.7  per  cent  of  the  crop  was  free  from  scab,  56.81  per  cent 
slightly  scabby,  and  16.49  per  cent  badly  scabbed.  Clean  seed  germi- 
nated better  than  scabby  seed,  to  which  fact  is  probably  due  in  part 
the  large  difference  in  yield.* 

Bffect  of  sulphur  on  scab  (pp.  280-281). — One  half  of  the  hills  in  each 
row  were  treated  with  sulphur,  leaving  the  other  half  without  treat- 
ment as  a check.  The  sulphur  was  tried  in  two  slightly  different  meth- 
ods. In  one  the  seed  was  dipped  in  water  and  then  rolled  in  flowers 
of  sulphur:  in  the  other  the  seed  was  first  dropped  and  then  before 
covering  it  half  a teaspoonful  of  flowers  of  sulphur  was  sprinkled 
over  the  seed  and  upon  the  soil  about  it  over  a circle  of  six  inches  in 
diameter.  The  tubers  of  the  crop  were  assorted  into  three  qualities. 

The  results  of  this  assortment  appear  in  the  following  table  : 


Effects  of  using  sulphur  to  prevent  potato  scab. 


Treated  with  sulphur. 

Xot  treated. 

Free 

from 

scab. 

Slightly 

scabby. 

Badly 

scabbed. 

Free 

from 

scab. 

Slightly 

scabby. 

Badly 
scabbed. . 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Seed  tubers  wet  and  rolled  in  sulphur  ...... 

Sulphur  sprinkled  over  seed  tuber  and  upon 

77.74 

17.5 

4. 76 

64. 09 

25. 58 

10. 33 

the  soil  about  it 

57. 53 

28.82 

13. 45 

51.  30 

81. 49 

17. 21 
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u The  figures  indicate  that  the  sulphur  proved  in  some  degree  bene- 
ficial in  reducing  the  amount  of  scab,  but  that  it  was  far  from  being 
a complete  remedy.” 

Effect  of  removing  the  seed  end  of  seed  potatoes  (pp..2Sl-283). — This 
is  a continuation  of  an  experiment  begun  in  1889  and  published  in 
Bulletin  No.  22  and  the  Annual  Reports  of  the  statiou  for  1890  and  189  L 
(E.  S.  R.,  vol.  ii.  p.  30 j iv,  p.  141).  The  averages  of  four  years’ 
experiments  are  given  in  the  following  table : 


Effect  of  removing  the  seed  end  of  seed  potatoes. 


Tear. 

Yield  from  entire  seed. 

Yield  from  seed  •with 
seed  end  removed. 

Difference  in  favor  of 
entire  seed. 

Merchant- 

able. 

Small. 

Merchant- 

able. 

Small. 

Merchant- 
able only. 

Total  yield. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Poun ds 

1889 

132.1 

117.4 

97.7 

120.7 

34.4 

31.1 

1890 

1,813. 25 

693.75 

1,744 

679 

69.5 

84 

1891 

1,  399.  75 

239.  25 

1,  367.  25 

248.  75 

32.5 

23 

1892 

240. 25 

67.  25 

220.5 

80.  25 

20.  25 

7.  25 

3,  585.  85 

1, 117.  65 

3,  429. 45 

1, 128.  7 

156.4 

145.  35 

It  thus  appears  that  in  each  of  the  four  seasons  during  which  the  trial  has  been 
conducted  the  entire  seed  has  given  the  larger  yield,  the  difference  amounting  on 
the  average  to  something  more  than  4J  per  cent.  In  hut  one  of  the  four  seasons  did 
the  yield  of  small  tubers  from  the  entire  seed  equal  that  from  the  seed  having  the 
seed  end  removed. 

Sugar  beet  experiments  in  Wisconsin  during  1891  and  1892, 

F.  W.  Woll  ( Wisconsin  Sta.  Report  for  1892,  pp.  290-213 ). — A record 
of  the  results  for  1891  was  published  in  Bulletin  No.  30  of  the  station 
(E.  S.  R.,  vol.  hi,  p.  808).  In  1892  on  the  station  farm  5 varieties  or 
strains  of  sugar  beets  were  grown  on  about  two-thirds  of  an  acre  of 
light  clay  loam.  The  yield  was  at  the  rate  of  22,620  pounds  of  washed 
beets  per  acre.  Estimating  the  cost  of  labor  of  a man  at  10  cents  per 
hour,  man  and  horse  at  15  cents,  and  man  and  team  at  25  cents, 
the  cost  of  growing  and  harvesting  beets  amounted  to  $3.64  per  ton. 

The  amount  of  sugar  produced  by  two  strains  of  Vilmorin  Improved 
is  estimated  at  2,251  and  3,410  pounds  per  acre;  by  Klein  Wan- 
zleben,  3,313  pounds;  by  Deprez  Richest,  4,016  pounds;  by  White 
Imperial,  3,313  pounds.  The  average  yield  of  sugar  for  three  years 
is  estimated  at  3,821  pounds  per  acre. 

A plat  which  was  subsoiled  yielded  20,040  pounds  of  washed  beets 
per  acre,  with  15.13  per  cent  sugar  in  the  juice  and  a purity  coefficient 
of  82.2;  a plat  plowed  6 inches  deep  but  not  subsoiled  yielded  19,380 
pounds  of  washed  beets  per  acre,  with  15.76  per  cent  of  sugar  in  the 
juice,  and  a purity  coefficient  of  83.7. 

The  results  of  a germination  test  with  seed  of  5 varieties  or  strains 
are  tabulated,  as  are  also  meteorological  data  for  the  seasons  of  1891 
and  1892. 

Xu  X892j  62  farmers  seat  samples  of  beets  to  tbe  station  for  analysis, 
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| The  average  percentage  of  sugar  in  the  juice  of  these  beets  was  14.34, 
| and  the  average  yield  of  beets  38,545  pounds. 

. Tobacco,  R.  H.  McDowell  {Nevada  Sta.  Bui.  No.  20,  Mar.,  1893 , 
I pp.  15-31).— A.  report  of  progress  giving  brief  notes  on  sowing  tobacco 
seed,  irrigating,  and  curing  tobacco.  Tabulated  data  showing  the 
I yields  of  12  varieties  grown  on  small  plats  are  given.  Bulletin  No.  19 
| of  Georgia  Station  (E.  S.  R.?  vol.  iv,  p.  648)  and  Bulletin  No.  44  of 
j Alabama  College  Station  (E.  S.  R.,  vol.  v,  p.  47)  are  quoted  at  length. 

Tests  of  varieties  of  wheat,  D.  O.  Nourse  ( Virginia  JSta.  Bui.  No. 

: 28,  May,  1893 , pp.  75-79). — Notes  and  tabulated  data  for  17  varieties 
■ tested  at  the  station  during  three  years.  In  1893  Richelle  de  Napels 
i was  partly  winterkilled  and  Rieti  entirely.  Small  patches  of  rust 
appeared  on  every  variety,  but  affected  seriously  only  the  two  above 
mentioned.  The  tabulated  results  show  the  average  yields  of  straw 
: per  acre  for  two  years  and  of  grain  for  three  years.  The  largest  yields 
: of  grain  were  by  the  Valley,  Tasmanian  Red,  Fulcaster,  Tuscan  Island, 
and  Red  Fultz,  in  the  order  named,  the  yield  per  acre  ranging  from  24 
I to  22  bushels. 

Wheat,  effect  of  fertilizers,  D.  O.  Nourse  {Virginia  Sta.  But.  No. 

I 29,  June,  1893,  pp.  83-85). — Dissolved  boneblack  142.5  pounds,  muriate 
! of  potash  50  pounds,  and  nitrate  of  soda  124  pounds  per  acre,  were 
applied  singly,  combined  two  by  two,  and  all  three  together.  Each 
of  these  materials  was  also  applied  in  one  half  and  in  one  and  one  half 
I times  the  above  mentioned  amounts  in  connection  with  full  amounts  of 
| the  other  two  materials.  An  application  of  gypsum  was  made  on  one 
; plat  and  another  was  unfertilized.  The  yields  of  grain  and  straw  are 
tabulated.  The  results  differed  from  those  secured  in  the  preceding 
year.  The  following  table  gives  the  yields  for  1892  and  1893  and  the 
average  results  for  the  two  years : 


Effect  of  fertilizers  on  the  yield  of  wheat. 


Treatment  of  plats. 

1892. 

1893. 

Average  for  2 years. 

Grain  per 
acre. 

Strawy  per 
| acre. 

Grain  per  Straw  per 
acre,  i acre. 

-Grain  per! Straw  per 
acre.  acre. 

Bushels. 

Pounds. 

Bushels. 

Pounds. 

Bushels. 

Pounds. 

Unfertilized 

11.06 

1,  357 

16. 83 

1,420 
1,  315 

13. 95 

1,389 

1 potash  (50  pounds  muriate) 

1 phosphoric  acid  (142|  pounds  bone- 
black)  

11.  CO 

908 

16.  08 

13. 54 

1, 112 

11.15 

1,170 

18. 17 

1,610 

14.  66 

1.390 

1 nitrogen  (240  pounds  nitrate  of  soda).. 

8. 75 

1,115 

965 

14.  97 

1.673 

11.88 

1,  394 

Gypsum 

7. 42 

13.  33 

1,  330 

10.  38 

1,198 

1 potash.  1 phosphoric  acid 

13.  66 

1,290 

19.42 

1,665 

16.  54 

1,478 

1 potash,  1 nitrogen 

11.96 

1,543 

18.  25 

2,  265 

15.11 

1,904 

1 phosphoric  acid,  1 nitrogen 

17. 86 

2,  048 

26.  00 

2, 560 

21.93 

2,304 

1 potash,  1 phosphoric  acid,  1 nitrogen . . . 

17. 71 

2, 178 

25.42 

2,  250 

19. 75 

2.  214 

£ potash,  1 phosphoric  acid,  1 nitrogen. . . 

16.  45 

1,  923 

25.  83 

2,  580 

21.14 

2,  252 

1 potash,  \ phosphoric  acid,  1 nitrogen. . . 

15.25 

1,  975 

24.33 

2,  260 

19.  79 

2, 118 

1 potash,  1 phosphoric  acid,  £ nitrogen . . . 

17.  50 

1,  990 

29.83 

2,430 

23.  67 

2,  210 

li  potash,  1 phosphoric  acid,  1 nitrogen . . 

18. 46 

1.853 

27.50 

2,  340 

22.  98 

- 2,097 

1 potash,  1£  phosphoric  acid,  1 nitrogen. . 

19.  58 

1.  935 

25. 17 

2,  350 

22.  38 

2, 143 

1 potash,  1 phosphoric  acid,  1J  nitrogen. . 

16. 83 

1,  900 

26. 17 

2,  280 

21.  50 

2,  090 

“From  these  two  years’  results  it  would  seem  profitable  to  apply  not 
more  than  the  one  half  ration  of  potash,  one  half  of  the  nitrogen,  and 
one  of  the  phosphoric  acid.” 

13093— No.  5 4 
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HORTICULTURE. 

The  culture  of  orchard  and  garden  fruits,  W.  F.  Massey  ( North 
Carolina  Sta.  Bui.  Mo.  .9.2,  Aug.,  1893 , pp.  1-63 , figs.  23). — A popular  bul- 
letin on  fruit  trees  and  small  fruits,  embracing  brief  notes  on  the  life 
history  of  horticultural  plants,  methods  of  propagating  fruit  trees, 
directions  for  the  culture  of  fruit  trees  and  small  fruits,  and  lists  of 
standard  varieties  of  apples,  pears,  quinces,  peaches,  plums,  cherries, 
Japanese  persimmons,  pomegranates,  figs,  grapes,  strawberries,  rasp- 
berries, blackberries,  dewberries,  watermelons,  and  cantaloupes.  Special 
lists  of  varieties  suited  for  the  different  sections  of  North  Carolina  are 
given,  and  a chapter  on  the  preservation  of  fruits  gives  directions  for 
packing  and  shipping,  drying,  evaporating,  canning,  and  preserving 
fruits.  The  various  methods  of  grafting  fruits  and  of  training  grape 
vines  are  illustrated  by  figures. 

Strawberries,  E.  S.  Goff  ( Wisconsin  Sta.  Report  for  1892 , pp.  284- 
289). 

Synopsis. — Ail  experiment  to  ascertain  the  relative  liardiness  and  productiveness  of 
plants  with  ancestry  free  from  disease  and  not  weakened  by  bearing,  and  of 
plants  with  ancestry  diseased  or  weakened  by  bearing.  The  former  were  more 
productive  and  much  hardier.  Notes  on  twenty-one  varieties  are  given. 

A strawberry  grower  whose  custom  it  was  to  take  his  plants  for 
setting  from  beds  set  the  preceding  spring,  and  which  had  not  borne  a 
crop  of  fruit,  sent  50  such  plants  to  the  station  in  the  spring  of  1889. 
Two  beds,  about  4 rods  apart,  were  set  witli  these  Wilson  plants. 
From  some  unknown  cause  one  bed  in  1890  and  1891  was  badly  affected 
with  blight  j the  other  bed  was  nearly  or  quite  exempt  in  both  seasons. 

In  the  spring  of  1891  a bed  of  65  young  plants  was  made,  the  plants  being  taken 
from  a bed  set  the  previous  spring,  and  which  had  been  set  in  the  spring  of  1890  from 
the  healthy  bed  grown  from  plants  set  in  1889.  In  other  words,  the  ancestors  of 
these  65  plants  had  been  free  from  disease  and  had  not  borne  a crop  * * * for 

many  years  previous.  This  bed  contained,  in  the  spring  of  1892,  332  strong  plants, 
besides  some  others  that  had  suffered  from  the  winter,  or  a fraction  over  five  and  one 
tenth  plants  to  each  one  set.  * * * Twenty-six  young  plants  from  the  blighted 

bed  above  mentioned  were  set  in  the  spring  of  1891  in  two  short  rows  adjoining  the 
65  plants  just  mentioned.  The  vigor  of  this  blighted  bed  had  become  so  much  re- 
duced that  a larger  number  of  young  plants  could  not  be  obtained;  these  26  plants 
are,  therefore,  from  parents  blighted  severely  for  two  generations,  and  yielding  a 
crop  of  fruit  the  summer  j)revious.  But  43  plants  have  survived  the  winter  from 
this  bed,  or  a little  less  than  one  and  seven  tenths  plants  to  each  one  set  last  spring. 

Plants  with  ancestry  nearly  free  from  disease,  hut  having  borne  one  crop  of  fruit, 
[gave]  four  surviving  plants  for  each  plant  set. 

The  plants  from  diseased  ancestry  yielded  less  fruit  than  those  of 
parentage  free  from  disease.  The  time  of  ripening  and  other  character- 
istics of  21  varieties  are  given  in  notes. 
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WEEDS. 

Walter  H.  Evans,  Editor. 

Nevada  weeds,  F.  H.  Hillman  ( Nevada  Sta.  Bui,  No.  21,  Sept,, 
1893,  pp.  15,  jigs.  4). — Descriptions  of  the  following  common  weeds  are 
given:  Common  pigweed  or  rough  amaranth  ( Amarantus  retroflexus), 

common  pigweed  (A.  clilorostachys),  low  amaranth  (A.  blitoides),  white 
pigweed  or  tumble  weed  (A.  cdbus),  goose-foot,  pigweed  or  lamb’s  quar- 
ters ( Chenopodium  album),  knot- weed,  knot-grass,  or  door-weed  (Poly- 
gonum aviculare),  curled  dock  or  red  dock  (. Bumex  crispus),  and  common 
mullein  or  velvet- leaf  ( Verbascum  tliapsus).  In  addition  to  the  descrip- 
tions, mounted  samples  of  the  seed  and  portions  of  the  plant  are  given. 
The  first  four  species  are  illustrated  by  photo  engravings.  The  present 
bulletin  is  the  first  of  a series  upon  Nevada  weeds  to  be  arranged  in  a 
similar  manner. 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Preliminary  report  on  rusts  of  grain,  A.  S.  Hitchcock  and  M. 
A.  Carleton  (Kansas  Sta.  Bui.  No.  38,  March,  1893,  pp.  14,  plates  3). — 
The  life  histories  of  Puecinia  graminis  and  its  allied  species  P.  rubigo- 
vera  and  P.  coronata,  are  given,  together  with  detailed  notes  on  unsuc- 
cessful experiments  with  eight  fungicides  for  the  prevention  of  rusts. 
Experiments  were  performed  testing  the  ability  of  the  uredospores  of 
Puecinia  graminis  to  germinate  in  the  presence  of  about  thirty  chemical 
compounds  of  various  strengths.  Most  of  them  had  no  fungicidal 
value  in  ordinary  strengths,  and  in  solutions  of  1 to  1,000  only  mercuric 
chloride,  copper  acetate,  potassium  bichromate,  potassium  cyanide, 
acetic  acid,  and  sulphuric  acid  prevented  germination.  Observations 
seem  to  show  that  the  mycelium  of  the  fungus  winters  in  the  tissues  of 
the  host. 

The  diseases  affecting  fruit  trees  and  plants,  with  remedies 
for  their  repression,  G.  McCarthy  (North  Carolina  Sta,  Bui.  No.  92, 
Aug.,  1893,  pp.  65-144,  figs.  24). — A general  statement  is  given  regard- 
ing the  nature  of  fungus  and  other  enemies  of  fruit  trees,  shrubs,  and 
'vines,  formulas  and  directions  for  the  preparation  and  application  of 
fungicides,  descriptions  and  illustrations  of  spraying  apparatus,  and 
illustrated  notes  on  the  more  common  diseases  of  the  orchard  and  vine- 
yard. The  following  diseases  ore  described,  most  of  them  illustrated, 
and  remedies  suggested : Diseases  of  the  apple — leaf  rust,  scab,  bitter 

rot,  and  fire  blight;  pear  diseases — fire  blight,  leaf  blight,  and  scab; 
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quince  diseases — blight  and  scab;  peach  diseases — yellows,  brown  rot, 
leaf  curl,  and  shot-hole  disease;  plum  diseases — black  knot,  plum  pock- 
ets, shot-hole  disease,  brown  rot,  leaf  rust  or  blight,  and  rosette;  cherry 
diseases — leaf  spot,  mildew,  and  brown  rot;  persimmon  diseases — shot- 
hole  disease,  fruit  rot,  and  root  rot;  fig  diseases — yellow  and  red  rusts; 
grape  diseases — black  rot,  downy  mildew,  powdery  mildew,  anthrac- 
nose,  leaf  blight,  and  root  rot  or  pourridie;  blackberry  and  raspberry 
diseases — antliracnose,  red  rust,  and  leaf  spot;  a gooseberry  and  cur- 
rant disease — powdery  mildew;  and.  a strawberry  disease — rust  or  leaf 
blight. 

Report  of  work  in  vegetable  pathology,  E.  S.  Goff  ( Wisconsin 
Sta.  Report  for  1892,  pp.  264-277 , figs.  5). — The  report  consists  of  sum- 
maries of  previous  publications  as  follows:  Experimental  treatment 
for  apple  scab,  published  in  Bulletin  No.  3,  Division  of  Vegetable  Pathol- 
ogy, U.  S.  Department  of  Agriculture  (E.  S.  R.,  vol.  iv,  p.  500);  negative 
experiments  continued  from  1891  on  the  treatment  for  aphis,  Annual 
Report  of  the  station  for  1891  (E.  S.  R.,  vol.  iv,  p.  173) ; and  treatment 
for  fungus  diseases,  Bulletin  Ro.  34  (E.  S.  R.,  vol.  iy,  p.  729). 


Insects  affecting  fruit  trees  and  plants,  with  remedies  for  their 
repression,  G.  McCarthy  (North  Carolina  Sta.  Bid.  No.  92,  Aug., 
1893,  pp.  65-144,  figs.  45). — An  introductory  statement  regarding  nox- 
ious insects,  formulas  and  directions  for  the  preparation  and  use  of 
insecticides,  illustrations  and  descriptions  of  spraying  apparatus,  and 
illustrated  notes  on  the  more  common  and  destructive  insects  affecting 
fruit  trees  and  plauts,  are  given.  The  following  insect  pests  are  popu- 
larly described,  most  of  them  figured,  and  remedies  for  their  repression 
suggested:  Insects  affecting  the  apple — codling  moth  or  apple  worm, 
curculio,  canker  worms,  apple-tree  tent  caterpillar,  tussock  moth, 
woolly  or  root  louse,  round-headed  borer,  flat-headed  borer,  oyster- 
shell  bark  louse,  and  scurfy  bark  louse;  pear  insects — twig  girdler, 
pear-tree  psylla  or  hopper,  blister  mite,  grasshoppers  or  locusts,  and 
bag  worm;  quince  insects — same  as  pear,  excepting  twig  girdler; 
peach  insects — root  borer,  curculio,  June  beetle,  rose  beetle,  aphides, 
and  periodical  cicada;  plum  insects — curculio, root  borer,  and  aphides; 
cherry  pests — aphides,  June  beetle,  and  dog-day  cicada;  persimmon 
pests — aphides  and  royal  walnut  moth;  fig  pests — fig  beetle  and  June 
beetle;  grape  insect  pests — thrips  or  leaf  hoppers,  phylloxera,  cane 
borer,  root  borer,  leaf  caterpillar,  flea  beetle,  leaf  roller  and  grape  cur- 
culio; blackberry  and  raspberry  pests — cane  borer,  root  borer,  snowy 
cricket,  and  sawfly;  gooseberry  and  currant  insects — imported  currant 
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wrm  or  sawfly  and  red  spider ; and  strawberry  pests — crown  borer,  root 
borer,  and  flea  beetle. 

The  following  beneficial  or  predaceous  insects  are  figured  and  briefly 
described:  Lady  bugs,  murky  ground  beetle,  fiery  ground  beetle,  green 
ground  beetle,  long  ground  beetle,  tiger  beetle,  soldier  bugs,  lacewings, 
wheel  bugs  or  devil’s  horses,  and  dragon  flies. 


FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Corn  stalks  and  straw  as  hay  substitutes,  E.  B.  Voorhees  (1 ¥eiv 
Jersey  Stas.  Bui.  Ro.  96,  Oct.  14 , 1893,  pp.  12). — This  is  a popular  bul- 
letin intended  to  answer  the  following  questions: 

u (1)  What  fodders  can  be  substituted  for  hay  in  order  that  the  maxi- 
mum amount  may  be  sold? 

“(2)  How  can  hay  be  utilized  in  order  that  minimum  quantities  need 
be  bought? 

“ (3)  What  feeds  shall  be  bought  in  order  to  best  utilize  coarse  fodder 
so  as  to  retain  present  herds  without  loss?” 

Tlie  bulletin  gives  information  on  the  object  of  feeding,  hay  substi- 
tutes, feeding  stuffs  to  be  used  with  hay  substitutes,  the  reliability  of 
commercial  feeding  stuffs,  current  prices  of  feeding  stuffs,  and  the 
preparation  of  rations,  together  with  formulas  for  nine  rations  for  dairy 
cows,  six  for  horses,  and  three  for  fattening  steers.  In  these  rations 
the  coarse  fodder  consists  principally  of  corn  stalks,  corn  fodder,  straw, 
and  clover  hay. 

Analyses  of  feeding  stuffs  (Massachusetts  State  Sta.  Bui.  Wo.  50, 
Oct.,  1893 , pp.  6 , 7). — Analyses  with  reference  to  food  and  fertilizing 
constituents  of  wheat  bran,  wheat  middlings,  rice  bran,  and  cooked  feed 
are  tabulated. 

Composition  of  feeding  stuffs,  F.  W.  Woll  ( Wisconsin  Sta.  Re- 
port for  1892 , pp.  314-325). — This  is  a popular  article  on  the  composi- 
tion of  feeding  stuffs,  the  use  of  feeding  standards,  etc.,  with  a colored 
plate  showing  the  relative  amounts  of  water  and  digestible  nutrients 
in  100  pounds  of  a large  number  of  common  feeding  stuffs,  and  in  milk, 
butter,  and  cheese. 

The  rational  use  of  feeding  stuffs,  C.  F.  Vanderford  ( Tennes- 
see Sta.  Bui.,  vol.  VI,  Ro.  2 , Apr.,  1893,  pp.  31-43). — This  is  a popular 
discussion  of  the  scientific  principles  of  feeding  animals,  composition 
of  feeding  stuffs,  feeding  standards,  and  the  manurial  value  of  feeding 
stuffs,  with  a table  showing  the  fertilizing  ingredients  and  their  value 
per  ton  for  a large  number  of  fodder  crops  and  commercial  feeding 
stuffs. 
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Analyses  of  some  different  grades  of  hay  from  the  Memphis 
(Tennessee)  market,  G.  L.  Teller  (Arkansas  Sta.  Bui . No.  24,  July, 
1893,  pp.  117-119). — Analyses  of  Arkansas  prairie  hay,  choice  timothy, 
timothy  No.  1,  clover  hay,  and  pea-vine  hay,  with  rules  for  grading- 
hay  aud  prices  of  the  different  grades  in  the  Memphis  market. 

Explanation  of  terms  used  in  fodder  analysis,  G.  L.  Teller 
(Arkansas  Sta.  Bui.  No.  24,  July,  1893,  pp.  111-117). — A popular  expla- 
nation of  terms  used  in  reporting  analyses  of  feeding  stuffs,  with 
remarks  on  digestibility,  nutritive  ratio,  etc. 

On  the  economy  of  ensiling  Indian  corn,  ears  and  all,  F.  W. 
Woll  ( Wisconsin  Sta.  Report  for  1892,  pp.  53-71). 

Synopsis. — This  is  a comparison  on  16  milch  cows  of  feeding  corn  ensiled,  ears  and 
all,  with  feeding  ensiled  corn  stover  and  the  ear  corn  from  the  same.  There 
were  two  periods,  one  of  six  and  the  other  of  seven  weeks,  with  a transition 
period  of  one  week.  One  half  the  cows  were  fed  whole  silage  the  first  period 
and  changed  to  stover  silage  the  second  period,  and  vice  versa.  All  received  the 
same  grain  ration.  The  amounts  of  milk  and  of  fat  produced  per  100  pounds 
of  dry  matter  eaten  were  practically  the  same  for  the  two  kinds  of  silage,  but 
considering  the  extra  cost  of  picking  off  the  ears  and  storing  them  apart  from 
the  stover  the  advantage  was  in  favor  of  ensiling  the  stalks  and  ears  together. 

In  September,  1891,  four  compartments  of  a silo  were  filled  witli  Pride 
of  tlie  North  corn,  two  pits  being  filled  with  corn  with  the  ears  on  and 
two  others  with  corn  from  which  the  ears  had  been  picked.  The  corn 
was  all  run  through  a feed  cutter  before  placing  in  the  silo.  “ The 
losses  were  considerable,  owing  to  the  small  size  of  the  silo.  The  losses 
of  dry  matter  were  15.8  per  cent  in  case  of  the  silage  with  ears  and 
24.2  per  cent  in  case  of  the  silage  with  no  ears.”  The  ear  corn  was  left 
for  a time  in  the  field  and  afterward  placed  in  the  corn  crib.  By  ensiling 
ears  and  all  19,950  pounds  of  dry  matter  were  obtained  in  the  silage, 
and  by  preserving  the  stover  and  corn  separately  18,606  pounds  of  dry 
matter  were  secured.  u This  means  a loss  of  nearly  7 per  cent  which 
was  suffered  by  handling  the  corn  crop  separately  instead  of  putting  it 
into  the  silo,  ears  and  all.” 

The  feeding  value  of  the  whole  corn  silage  in  comparison  with  that 
of  the  stover  silage  and  the  ear  corn  was  tested  in  an  experiment  with 
milch  cows.  Sixteen  cows  of  the  station  herd  were  divided  into  two 
lots.  In  the  first  period  one  lot  received  the  whole  corn  silage,  and 
the  other  lot  the  stover  silage  and  the  dry  ear  corn,  and  in  the  second 
period  the  lots  were  reversed.  The  two  kinds  of  food  were  fed  ad  libi- 
tum. u Owing  to  the  large  loss  of  corn  passing  through  the  cow^s  fed 
whole  corn,  this  was  ground,  husks  and  all,  after  the  second  week  of 
both  periods.”  In  addition  both  lots  received  3 pounds  of  ground 
oats,  2 pounds  of  shorts,  and  4 pounds  of  hay  per  head  daily.  The 
feeding  lasted  from  December  28,  1891,  to  March  28,  1892.  The  first 
period  covered  seven  weeks  and  the  second  period  six  weeks,  with  an 
intermediate  period  of  one  week. 
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The  fat  content  of  the  morning  and  evening  milk  of  each  cow 
was  tasted  by  the  Babcock  test  during  the  first,  fourth,  and  seventh 
weeks  of  period  1,  and  during  the  first,  third,  and  sixth  weeks  of  period 
2.  The  cows  and  the  water  they  drank  were  weighed  daily  during 
the  weeks  when  the  milk  was  analyzed.  The  data  for  the  experiment 
show  that  411.6  pounds  more  milk  was  produced  on  whole  silage  than 
on  stover  silage  and  ear  corn. 

Summarizing  the  result  of  the  feeding  experiment  we  have, briefly: 

Thirty-three  thousand  seven  hundred  and  fifty  pounds  of  silage  with  ears  in  it, 
fed  in  addition  to  hay  and  grain  feed  (the  feed  containing  17,127.5  pounds  dry  mat- 
ter in  all),  produced  11,835  pounds  of  milk. 

Twenty-seven  thousand  five  hundred  and  seventy-one  pounds  of  silage  with  ears 
picked  off,  plus  4,341  pounds  of  dry  ear  corn,  in  addition  to  hay  and  grain  feed  as 
before  (the  feed  containing  16,491.7  pounds  of  drjr  matter  in  all),  produced  11,423 
pounds  of  milk. 

For  the  six  weeks  in  which  the  milk  was  analyzed,  we  have  the  following  data : 

One  thousand  five  hundred  and  sixty  pounds  of  silage  with  ears  in  it,  in  addition 
to  hay  and  grain  feed  (the  feed  containing  8,046.1  pounds  dry  matter  in  all),  pro- 
duced 5,547.3  pounds  of  milk,  containing  255.8  pounds  of  fat. 

Twelve  thousand  eight  hundred  and  eighty-nine  pounds  of  silage  with  ears 
picked  off,  plus  1,953  pounds  of  dry  ear  corn,  in  addition  to  hay  and  grain  feed  as 
before  (the  feed  containing  7,783  pounds  dry  matter  in  all)  produced  5,319.1  pounds 
of  milk,  containing  293*3  pounds  of  fat.  * * * 

One  hundred  parts  of  dry  matter  produced : 

In  whole  corn  silage  ration,  68.9  pounds  of  milk  and  3.18  pounds  of  fat  ; in  stover 
silage  and  dry  corn  ration,  68.3  pounds  of  milk  and  3.08  pounds  of  fat;  difference 
in  favor  of  ensiled  corn,  0.6  pound  of  milk  and  0.10  pound  of  fat,  or  0.9  per  cent 
and  3.2  per  cent.  * * * 

While  the  data  that  go  to  make  up  these  results  are  very  numerous  and  obtained 
from  16  animals  fed  during  three  months,  it  would  not  do  to  generalize  from  this 
single  experiment.  It  is  plain,  however,  that  the  difference  in  the  efficacy  of 
the  food  materials  in  the  two  rations  is  not  in  favor  of  those  of  the  dried  corn 
ration.  * * * 

[From  a financial  point  of  view]  it  is  evident  that  the  farmer  siloing  his  corn  “ ears 
and  all”  has  the  advantage  of  it,  as,  besides  procuring  the  feed  at  less  expense,  he 
will  get  at  least  as  much  out  of  his  corn  when  it  is  put  into  the  silo  as  when  it  is 
dried  and  fed  separately.  While  the  work  of  siloing  the  corn  with  ears  in  it  was 
two  fifths  more  than  that  of  siloing  the  stalks  and  leaves,  in  the  latter  case  the 
expense  of  picking  off  the  ears  and  taking  care  of  the  corn  afterwards  must  be  added 
to  the  cost. 

Winter  dairying  in  Tennessee,  O.  F.  Vanderford  ( Tennessee  Sta. 
Bui.  vol.  FT,  N~o.  2,  Apr.,  1893,  pp.  44-60). 

Sijnojtsis. — An  experiment  with  two  lots  of  6 cows  each  in  substituting  cotton-seed 
hulls  for  a ration  of  corn  silage  and  hay.  The  trial  lasted  three  and  a half  months. 
Thirteen  pounds  of  hulls  were  found  to  be  equivalent  to  a ration  of  15  pounds  of 
silage  and  6 pounds  of  hay  and  to  cost  about  10  per  cent  less.  The  continued 
use  of  cotton-seed  hulls  and  cotton-seed  meal  with  no  other  food  was  found  to 
be  unsafe. 

An  experiment  is  reported  in  substituting  cotton-seed  hulls  for  corn 
silage  and  hay  in  a ration  for  milch  cows.  Twelve  cows  of  the  station 
herd  were  divided  into  two  lots  of  6 each.  The  trial  lasted  from  Decern- 
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ber  15  to  March  29.  At  the  beginning  of  the  trial,  lot  A was  fed  30 
pounds  of  corn  silage,  G pounds  of  hay,  3 pounds  of  cotton-seed  meal, 
and  5 pounds  of  wheat  bran;  and  lot  B was  fed  25  pounds  of  cotton- 
seed hulls,  4 pounds  of  cotton  seed  meal,  and  4 pounds  of  corn  meal. 
After  a few  weeks  feeding  in  this  way  cotton-seed  hulls  were  gradually 
substituted  for  the  corn  silage  and  hay  in  the  case  of  lot  A,  and  corn 
silage  and  hay  were  gradually  substituted  for  the  cotton -seed  hulls  in 
the  ration  of  lot  B.  Finally  the  grain  ration  was  also  changed  so  that 
lot  A received  the  ration  throughout  which  lot  B had  been  fed,  and 
vice  versa.  In  the  last  period  of  twenty  days  both  lots  were  brought 
back  to  a uniform  ration  of  15  pounds  of  corn  silage,  13  pounds  of  cot- 
ton-seed hulls,  3 pounds  of  cotton-seed  meal,  and  5 pounds  of  wheat 
bran.  Full  data  for  the  experiment  are  tabulated  for  each  animal. 
Most  of  the  cows  ate  the  ration  of  hay  and  silage  more  eagerly  than 
the  cotton- seed  hulls. 

It  was  found  that  the  ration  of  cotton- seed  products  fed  alone,  i.  e., 
cotton-seed  hulls  and  cotton-seed  meal,  could  not  long  be  safely  con- 
tinued. 

The  result  shows  that  13  pounds  of  cotton-seed  hulls  can  he  advantageously  used 
to  take  the  place  of  15  pounds  of  corn  silage  and  6 pounds  of  hay  in  making  up  a 
ration  with  3 pounds  of  cotton-seed  meal  and  5 pounds  of  wheat  bran,  while  reduc- 
ing the  cost  about  10  per  cent.  * * * 

We  are  thoroughly  convinced  that,  properly  used,  cotton-seed  hulls,  from  sound 
seed  and  free  of  extraneous  matter,  of  such  quality  as  those  furnished  to  us  for  this 
series  of  experiments,  are  a valuable  addition  to  our  list  of  feed  stuffs  for  milch 
cows.  We  can  recommend  as  giving  satisfactory  results  the  use  of  as  much  as  15 
pounds  of  cotton-seed  hulls  in  the  daily  ration  per  1,000  pounds  live  weight.  A 
larger  proportion  has,  with  our  cows,  caused  a weakening  of  the  digestive  powers,  ev- 
idenced in  some  cases  by  a tendency  to  diarrhea,  in  others  to  constipation.  • * * * 

Cotton-seed  meal  is  the  most  valuable  of  all  the  so-called  waste  products  used  as 
feed  stuffs.  It  can  be  safely  fed  for  long  periods,  as  much  as  5 pounds  per  day 
per  1,000  pounds  live  weight,  in  the  ration  for  cows  giving  milk.  For  butter-making 
it  is  not  advisable  to  exceed  3 pounds  daily.  As  the  cow  approaches  the  time  for 
calving,  the  proportion  of  cotton-seed  meal  should  not  exceed  3 pounds  daily.  * * * 

Cotton-seed  meal  and  cotton-seed  hulls  should  be  far  more  extensively  used  as 
cattle  food.  These  products  of  the  cotton  fields  of  the  South  will  enable  the  farmers 
of  Tennessee  to  maintain  or  to  restore  the  fertility  of  their  lands  at  the  least  cost 
for  manures. 

The  article  concludes  with  a popular  discussion  on  the  feeding  value 
and  economy  of  various  commercial  and  grain  feeds. 

Rations  for  dairy  cows,  F.  W.  Woll  ( Wisconsin  Sta.  Report  for 
1892 , pp.  72-93). — A reprint  of  Bulletin  No.  33  of  the  station  (E.  S.  R., 
vol.  IV,  p.  740). 

Cotton-seed  meal  compared  with  linseed  meal  for  feeding 
lambs,  J.  A.  Craig-  ( Wisconsin  Sta.  Report  for  1892 , pp.  21-23). — A 
reprint  from  Bulletin  No.  32  of  the  station  (E.  S.  R.,  vol.  iv,  p.  2G1). 

Feeding  grain  to  lambs  before  weaning,  J.  A.  Craig-  ( Wisconsin 
Sta.  Report  for  1892 , pp.  9-20). — A reprint  from  Bulletin  No,  32  of  the 
station  (E.  S.  R.,  vol.  iv,  p.  2G0). 
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Feeding  and  marketing  lambs,  J.  A.  Craig  ( Wisconsin  Sta.  Report 
|!  for  1892,  pp.  29-41). 

| Synopsis. — A comparison  of  feeding  grain  to  lambs  previous  to  weaning,  after 

I weaning,  and  during  fattening  only.  Before  weaning  and  for  nineteen  weeks 
after  weauing,  tlie  lambs  fed  grain  gained  considerably  more  tban  those  with- 
out grain.  In  the  last  period,  when  all  received  grain  alike,  the  lot  which  had 
received  no  grain  in  the  first  two  periods  gained  slightly  more  than  the  other 
lot,  but  the  lot  receiving  grain  continuously  was  still  ahead  This  lot  produced 
more  wool,  and  from  a financial  point  the  feeding  of  grain  continuously  was 
more  profitable. 

The  experiment  was  divided  into  three  periods,  viz,  about  two  months 
before  weaning,  about  four  and  a half  months  after  weaning,  and  about 
i three  months  of  fattening.  It  was  the  plan  to  carry  the  same  lambs 
through  all  the  periods,  but  it  was  found  necessary  to  change  some  of 
! them  at  the  conclusion  of  the  first  and  second  periods. 

In  the  first  period  6 high-grade  Shropshire  ewes  with  6 lambs  were 
j divided  into  two  lots,  the  ewes  of  both  lots  being  on  pasturage,  and  the 
lambs  of  one  lot  receiving  grain,  while  those  of  the  other  lot  received 
| no  grain.  The  lambs  were  from  twenty  to  twenty-five  days  old  at  the 
beginning  of  the  period. 

Tlie  three  lambs  that  were  fed  grain  before  being  weaned  made  25  pounds  more  gain 
| during  the  period  of  ten  weeks  than  those  that  were  not  fed  grain.  The  grain-fed 
lambs  during  that  time  ate  80  pounds  of  grain  mixture,  consisting  of  1 part  bran, 
I 1 part  corn  meal,  and  £ part  oil  meal,  and  costing  in  all  56  cents.  At  the  end  of  the 
period  an  estimate  of  the  comparative  cost  of  the  two  lots  and  their  market  value 
shows  that  the  three  grain-fed  lambs  in  lot  1 gave  a profit  of  $1.49  more  than  those 
that  had  not  received  grain. 

Iu  the  second  period  two  lambs  were  added  to  each  lot.  The  lambs 
I were  all  given  excellent  pasturage,  and,  as  before,  one  lot  received 
J grain  and  the  other  no  grain. 

The  five  lambs  that  were  fed  grain,  gained  104  pounds  more  than  those  that  did  not 
j receive  any  grain.  They  ate  915  pounds  of  grain,  consisting  of  2 parts  ground  corn, 
and  1 part  oil  meal,  at  a cost  of  $7.38;  and  this,  added  to  the  cost  of  the  previous 
I period,  makes  the  total  cost  to  the  end  of  the  second  period  $8.31.  At  the  end  of 
! this  period  an  estimate  of  the  comparative  cost  of  the  two  lots  shows  that  the  5 
j grain-fed  lambs  in  lot  1 gave  a profit  of  $2.14  more  than  those  that  had  not  received 
I grain. 

In  the  third  or  fattening  period  one  lamb  was  dropped  from  each  lot, 
and  both  lots  were  fed  the  same  food,  the  object  being  to  observe  the 
| effect  of  the  previous  management  of  the  lambs  on  their  progress  in 
! fattening.  They  received  corn  fodder  and  roots,  aud  all  they  would  eat 
I of  a grain  mixture  of  2 parts  of  oats,  1 part  of  corn  (both  unground) 
and  1 part  of  linseed  meal. 

The  lot  that  did  not  receive  any  grain  previous  to  fattening  made  a greater  gain 
of  but  8 pounds,  and  the  cost  of  the  gain  was  only  3 cents  less  tban  that  of  the  other 
lot.  As  both  lots  were  urged  as  rapidly  as  it  was  possible  by  forced  feeding  the 
difference  in  the  progress  seems  small.  It  may  be  said  that  the  previous  feeding  of 
the  lambs  had  no  effect  on  their  progress  in  fattening  during  the  third  period. 


504 


EXPERIMENT  STATION  RECORD. 


A financial  statement  shows  that  “it  paid  to  feed  the  lambs  grain 
through  all  the  periods.  ” The  lambs  fed  grain  continuously  sheared 
10.1  pounds  of  wool  per  bead,  while  those  fed  no  grain  until  the  last 
period,  sheared  7 pounds  per  head.  The  wool  of  the  former  was  longer 
than  that  of  the  latter,  and  contained  more  yolk. 

Shearing  wethers  before  fattening,  J.  A.  Craig  ( Wisconsin  Sta, 
Report  for  1892,  pp.  24-28). — This  is  a continuation  of  an  experiment 
reported  in  the  Annual  Report  of  the  station  for  1891  (E.  S.  R.,  vol.  iv, 
p.  184).  Six  Shropshire  grade  wethers  of  even  fleece  and  form  were 
divided  into  two  lots,  lot  2 being  shorn  November  4 and  lot  1 left 
unshorn.  The  condititions  and  food  were  the  same  for  both  lots. 
March  5 both  lots  were  shorn.  The  results  of  the  trial  are  tabulated 
and  discussed. 

“The  first  experiment,  in  which  the  wethers  were  first  shorn  in 
December,  was  decidedly  unfavorable  to  the  practice,  while  that  in 
which  the  twice-shorn  wethers  were  first  shorn  in  November  affords 
evidence  of  some  advantages  connected  with  shearing  twice  that  can 
not  be  overlooked.” 

The  experiments  are  to  be  continued. 

Cross  breeding  Shropshire  and  Merino  sheep,  J.  A.  Craig 
( Wisconsin  iSta.  Report  for  1892,  pp.  42-52,  figs.  4). — This  is  a continua- 
tion of  the  work  reported  in  the  Annual  Report  of  the  station  for  1891 
(E.  S.  R.,  vol.  iv,  p.  187),  in  crossing  a Shropshire  on  an  American 
Merino.  The  report  is  on  the  first,  second,  and  third  crosses. 

In  quality  the  wool  of  the  first  cross  is  slightly  inferior  to  the  Merino,  and  much 
superior  to  that  of  the  Shropshire.  It  is  finer,  softer,  and  purer  than  that  of  the 
Shropshire,  while  it  is  only  inferior  to  the  wool  of  the  Merino  in  fineness. 

In  condition  the  first  cross  wool  is  bright,  and  owing  to  the  density  of  the  fleece 
it  keeps  clean.  The  wool  might  he  improved  somewhat  in  respect  to  its  strength, 
for  it  appears  to  have  lost  some  of  the  elasticity  and  strength  of  fiber  that  is  notice- 
able in  the  Merino  wool.  * * * The  body  of  the  sheep  shows  marked  improve- 
ment towards  a mutton  type  from  that  of  the  Merino.  * * * 

The  wool  of  the  second  cross  ewes  is  longer  than  that  either  of  the  Merino  or  the 
first  cross,  but  it  is  not  equal  to  them  in  density  or  evenness.  It  is  inferior  in  fine- 
ness, softness,  and  purity,  but  in  these  respects  it  is  superior  to  the  typical  Shrop- 
shire wool.  It  is  a bright,  strong,  and  long  wool  that  would  bring  a high  price  in 
present  markets.  * * * 

In  critically  examining  the  appearance  of  the  second  cross  it  is  evident  that  the 
Shropshire  type  is  closely  approached.  In  form  the  sheep  of  this  cross  are  long  and 
possessed  of  the  rotundity  of  form  that  is  a Shropshire  characteristic.  * * * A 

marked  improvement  has  been  made  over  the  first  cross,  particularly  in  the  plump- 
ness of  the  thigh  and  fullness  between  the  hind  legs.  There  appears  to.  be  no 
evidence  of  a decrease  in  constitution.  * * * 

It  would  be  a hard  matter  for  a novice  to  distinguish  between  the  best  of  them 
and  pure  bred  Shropshires.  * * * 

As  the  third  crosses  are  the  lambs  of  this  year  it  would  be  attempting  too  great  a 
forecast  to  place  an  estimate  on  them  based  on  their  present  appearance.  They  do 
not,  however,  show  many  of  the  loose  folds  of  skin  that  have  been  observable  in 
the  lambs  of  the  first  cross  at  their  ages.  It  seems  that  they  will  be  very  similar  to 
the  second  cross  in  type  and  fleece.  We  have,  however,  sufficient  data  from  the 
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| previous  crosses  to  believe  that  they  point  the  way  to  those  who  wish  to  supplant 
I their  Merino  flocks  with  sheep  of  mutton  qualities. 

The  production  of  turkeys,  S.  Cushman  ( Rhode  Island  Sta.  Bui. 
I No.  25,  Sept.,  1893,  pp.  89-123 , plates  3). — Turkey  raising  in  Bhode. 
Island,  which  was  formerly  carried  on  quite  extensively,  is  said  to  be 
on  the  decline.  This,  it  is  explained,  is  largely  due  to  the  damage  done 
| to  certain  crops  when  the  fowls  were  allowed  to  roam  over  the  farms, 
lj  and  to  the  ravages  of  foxes  and  other  enemies,  including  a disease 
| which  carried  off  the  young  turkeys  at  a certain  age. 

“ Believing  that  the  lack  of  vitality  and  hardiness  in  the  stock  used 
\ was  one  of  the  greatest  difficulties  in  the  way  of  success  with  turkeys, 
| our  first  move  was  to  procure  a pure  American  wild  gobbler,  for  crossing 
j with  the  domestic  turkey.”  Experiments  in  this  line  in  two  seasons  are 
; reported. 

Of  the  forty  early  turkeys,  twenty -five  have  survived  and  they  look  well.  They 
are  about  half  grown  and  weigh  from  5 to  6 pounds  each.  They  have  seemed  very 
strong  and  active,  and  when  caught  have  felt  unusually  heavy  and  firm  in  flesh 
and  plumage.  They  are  also  more  tame  and  fearless  when  treated  gently  than  the 
domestic  turkey,  but  if  frightened  or  caught  they  are  as  much  more  determined 
to  escape.  They  show  the  wild  plumage  iu  a slight  degree  at  this  age  as  well  as 

I larger  neGks  and  slimmer  heads.  More  than  half  of  them  are  from  the  large  bronze 
hen. 

Although  we  had  no  better  success  raising  turkeys  the  first  season  than  others  in 
, this  neighborhood,  having  lost  about  50  per  cent  of  the  young  and  a number  of  the 
old,  we  have  as  yet  seen  no  symptoms  other  than  would  occur  from  overfeeding, 
digestive  derangements,  or  lack  of  inherited  vigor.  Bowel  troubles  seem  to  be  more 
prevalent  among  turkej's  than  any  other  disease,  and  a bird  that  gets  sick  is  very 
| apt  to  die.  * * * 

In  August,  fowls  that  have  beeu  overfed  and  that  are  confined  in  hot  yards  are 
subject  to  bowel  trouble.  When  once  started  it  is  apt  to  be  quickly  fatal.  There 
is  diarrhea,  weakness,  no  appetite,  and  the  face  and  comb  change  from  a bright 
scarlet  to  a dark  purple.  As  soon  as  this  dark  purple  is  shown,  the  bird  dies  unless 
| vigorous  remedies  are  promptly  given.  We  have  saAred  fowls,  apparently  in  the  last 
| stages,  by  administering  two  or  three  drops  of  liquid  camphor  on  bread  crumbs  every 
half  hour.  It  is  always  best  to  watch  stock  so  closely  that  the  commencement  of 
j such  trouble  is  noticed,  when,  in  most  cases,  it  may  be  easily  corrected  by  giving  in 
i the  food,  ginger  or  black  pepper  and  powered  chalk  or  charcoal. 

The  bodies  of  the  young  turkeys  that  have  died  were  examined,  and  in  almost  every 
instance  the  livers  were  found  to  be  diseased.  As  to  whether  this  is  caused  by  contag- 
ious germs,  or  simply  by  overfeeding  and  other  unfavorable  circumstances,  we  hope 
to  be  able  to  give  something  definite  in  the  near  future. 

A large  part  of  the  bulletin  is  occupied  with  accounts  of  the  methods 
of  successful  turkey  raisers,  turkey  raising  on  Block  Island,  character- 
istics of  wild  turkeys,  and  wild  turkey  crosses. 

Wil4  turkey  crosses  are  hardier  and  healthier  than  common  turkeys  and  rarely 
have  disease.  Half  blond  hens  are  generally  too  wild,  but  half  blood  goblers  are 
not  as  wild  and  are  suitable  for  crossing  with  domestic  hens.  A small  proportion 
of  wild  blood  improves  the  size,  form,  and  general  appearance,  as  well  as  the  vigor, 
without  being  a disadvantage  in  any  way.  A quarter  wiid  cross  is  better  for  prac- 
tical breeding  than  a pure  wild  or  half  wild  bird.  Half  wild  crosses  do  well  if 
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allowed  a large  range,  but  are  not  well  suited  for  woody  countries  or  as  easily  kept 
on  small  places  as  tlie  domestic  turkey. 

Wild  turkey  hens  under  domestication  and  wild  first  cross  bens  often  disappear 
in  tbe  spring  and  are  not  seen  until  fall  when  they  usually  return  to  tbeir  own 
borne  with  a brood  of  nearly  full  grown  turkeys.  Half  blood  mothers  make  tbeir 
young  too  wild.  Half  bloods  reared  by  domestic  turkey  bens  are  not  mucb 
inclined  to  stray.  Quarter  bloods,  under  certain  conditions,  may  be  as  wild  as  tbe 
wild  bird  of  tbe  woods.  * * * 

The  wild  blood  gives  tbe  cross  an  astonishing  ability  to  care  for  themselves.  It 
is  apt  to  have  the  strongest  influence  in  breeding.  If  first  crosses  are  bred  together 
tbe  stock  resembles  tbe  pure  wild,  and  after  several  generations  can  not  be  distin- 
guished from  tbe  pure  wild  by  good  judges.  Tbe  older  tbe  bird  grows  tbe  more  be 
shows  tbe  wild  blood.  Crosses  have  mucb  of  tbe  superior  game  flavor  of  tbe  wild 
and  command  a higher  price  for  tbe  table. 

Some  wild  bronze  crosses  that  are  half  and  three  quarters  wild  blood  are  as  largo 
as  tbe  pure  bronze  turkeys.  Several  years  crossing,  however,  with  tbe  selection  of 
tbe  largest  for  breeding  each  season  gives  tbe  greatest  size. 


Factory  notes,  S.  M.  Babcock  ( Wisconsin  Sta.  Report  for  1892,  pp.  j 
258-263). — In  1891  and  1892  students  from  tlie  Wisconsin  Dairy  School 
were  requested  to  make  monthly  reports  of  their  work.  In  this  way 
reports  were  received  from  twenty-nine  creameries  and  fifty  two  cheese 
factories  in  different  parts  of  the  country.  This  article  is  a summary 
of  deductions  from  these  reports. 

Creameries. — Twenty-one  creameries  report  an  average  in  the  best  part  of  the  season 
of  35  patrons,  and  4,450  pounds  of  milk  per  day.  Seventeen  report  an  average  of 
209  cows  with  3,829  pounds  of  milk  per  day,  or  18.3  pounds  per  cow  per  day.  * * 

Reports  from  five  creameries  that  made  tests  in  1891  show  an  average  of  3.82  per 
cent  of  fat,  and  nineteen  creameries  in  1892  showing  an  average  of  3.70  per  cent  fat 
in  the  milk  received. 

In  1891  the  yield  of  butter  from  1 pound  of  fat  in  tbe  milk  was  1.113  pounds,  in 
1892  it  was  1.166  pounds.  The  increased  yield  in  1892  may  be  partially  attributed  j 
to  improved  appliances,  but  I believe  it  is  chiefly  due  to  a more  general  and  more 
intelligent  use  of  tbe  test  in  locating  and  avoiding  losses.  This  is  borne  out  by  the  3 
tests  of  skim  milk  and  buttermilk  for  tbe  two  years.  In  1891  tbe  average  per  cent  ( 
of  fat  in  tbe  skim  milk  was  0.33,  with  a range  from  0.1  to  0.5;  in  the  buttermilk  j 
tbe  average  Avas  0.31,  with  a range  from  0.1  to  0.6.  In  1892  tbe  fat  reported  in  tbe  j 
skim  milk  ranged  from  a trace  to  0.3  per  cent  with  an  aArerage  of  0.13  per  cent.  In 
calculating  this  average  all  reports  of  .a  trace  of  fat  have  been  placed  at  0.08  per 
cent.  Tbe  aArerage  per  cent  of  fat  in  tbe  buttermilk  for  1892  was  0.247,  with  a 
range  from  a trace  of  0.6  per  cent.  * * * 

Cheese  factories. — Forty  cheese  factories  report  in  tbe  best  part  of  tbe  season  an 
average  of  31  patrons  and  5,017  pounds  of  milk  per  day.  Thirty-seven  of  these 
factories  report  an  average  of  263  cows  and  5,360  pounds  milk  per  day,  an  average 
of  20.4  pounds  per  cow  per  day.  * * * 

In  1891  tbe  aArerage  was  3.723  per  cent  of  fat  in  tbe  milk  used  and  in  1892,  3.624 
per  cent.  * * * For  tbe  two  years  tbe  average  as  derived  from  177  reports  is  I 

3.662  per  cent  of  fat. 
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Combining  the  reports  from  creameries  and  cheese  factories,  the 
average  percentage  of  fat  in  the  milk  delivered  each  month  of  the  year 
is  calculated. 

Eighty-four  reports  in  1891  give  an  average  yield  of  1 pound  of  cured  cheese 
from  10.55  pounds  of  milk. 

One  hundred  and  nine  reports  in  1892  give  an  average  yield  of  1 pound  of  cured 
cheese  from  10.471  pounds  of  milk. 

In  the  two  years  169  reports  gave  both  the  per  cent  of  fat  in  the  milk  and  the  yield 
of  cured  cheese ; the  average  of  these  is : 

Fat  content  of  milk  = 3.658  per  cent. 

Milk  for  1 pound  cured  cheese  = 10.473  pounds. 

Cheese  from  100  pounds  of  milk  = 9.548  pounds. 

Cured  cheese  for  1 pound  fat  = 2.61  pounds. 

[The  table  of  averages  by  months]  shows  a very  close  correspondence  between  the 
j per  cent  of  fat  and  the  yield  of  cheese  throughout  the  whole  season,  and  although 
| complete  analyses  of  the  milk  are  not  given,  it  indicates  that  the  casein  of  the  milk 
I increases  with  advancing  lactation  at  very  nearly  the  same  rate  as  the  fat.  * * * 

[Grouping  the  results  according  to  the  percentage  of  fat  in  the  milk]  shows  a grad- 
! ual  falling  off  in  yield  of  cheese  as  the  per  cent  of  fat  increases,  and  indicates  that 
j at  the  same  season  of  the  year  the  ratio  of  fat  to  casein  is  slightly  less  in  rich  milk 
I than  in  poor  milk. 

The  average  yield  of  cheese  when  referred  to  1 pound  of  fat  in  milk  is  very  nearly 
j the  same  as  was  obtained  by  Dr.  Yan  Slyke*  in  New  York  factories.  * * * 

The  average  loss  of  fat  reported  in  whey  has  been  0.324  per  cent,  with  a range 
! from  0.1  to  0.6  per  cent.  The  loss  seems  to  be  practically  independent  of  the  amount 
; of  fat  in  the  milk  and  to  depend  more  upon  the  condition  of  the  milk  than  any  other 
factor.  Tainted  and  overripe  milks  are  nearly  always  accompanied  by  large  losses 
I in  the  whey. 

The  reports  show  clearly  that  the  “relative  value  plan”  is  growing  in  favor  in  both 
I creameries  and  cheese  factories. 

i 

Directions  for  using  the  Babcock  milk  test,  S.  M.  Babcock 
( Wisconsin  Sta .,  Report  for  1892 , pp.  219-244). — A reprint  from  Bulletin 
No.  36  of  the  station  (E.  S.  R.,  vol.  v,  p.  82),  together  with  a letter 
from  E.  H.  Farrington,  covering  the  same  points  in  the  use  of  the 
Babcock  test  as  Bulletin  No.  27  of  the  Illinois  Station  (E.  S.  R.,  vol. 
Y,  p.  323.) 

Detection  of  adulterations  in  milk,  S.  M.  Babcock  ( Wisconsin 
[ Sta.  Report  for  1892 , pp.  245-257 ). — A reprint  from  Bulletin  No.  36  of 
j the  station  (E.  S.  R.,  vol.  v,  p.  82). 
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The  construction  and  filling  of  a round  silo,  F.  H.  King  ( Wiseon- 
j sin  Sta.  Report  for  1892,  pp.  121-128,  figs.  2).— Construction  and  cost 
(pp.  121-127). — The  construction  of  a round  silo,  16  feet  outside  diam- 
eter and  27  feet  deep,  holding  80  tons,  is  described  in  detail.  The  silo 
! is  constructed  in  the  main  like  the  round  silos  described  in  Bulletin 

*N,  Y.  State  Bui.  No.  50  (new  series)  j E.  S,  R.;  vol.  iv,  p.  945, 
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No.  28,  and  the  Annual  Report  of  the  station  for  1891  (E.  S.  R.,  vol. 
in,  p.  251).  The  cost  of  this  silo  was  $175.99  for  materials,  and 
$72.03  for  labor,  a total  of  $248.02. 

Mention  is  made  of  a silo  20  feet  in  diameter  and  30  feet  deep  built 
by  a farmer  at  a total  cost  of  $315,  including  labor;  and  of  another  20  j 
feet  in  diameter  and  33  feet  deep  which  cost  $300. 

Capacity  (pp.  127, 128). — The  weights  of  a cubic  foot  of  silage  in  the 
above  mentioned  round  silo  of  the  station  was  determined  at  different 
times  during  filling  and  afterwards.  The  corn  put  into  the  silo  had  an  | 
average  of  05.5  per  cent  water. 

One  day  after  putting  in  47,189  pounds  tlie  depth  was  11.75  feet  and  the  mean 
weight  per  cubic  foot  24.12  pounds.  In  the  morning  of  September  10,  two  days 
alter  filling  began  the  silage  had  a depth  of  10.5  feet  and  an  average  weight  per  cubic 
foot  of  27.19  pounds.  - September  10,  in  the  afternoon,  16,636  pounds  more  were  put  in 
and  the  next  morning  the  depth  was  13£  feet,  Avith  a mean  weight  of  28.56'pounds 
per  cubic  foot;  the  next  morning  with  no  more  silage  added  the  depth  av as  12g 
feet,  and  the  mean  weight  per  cubic  foot,  29.71  pounds. 

During  the  day,  September  12,  52,561  pounds  of  silage  were  added,  increasing  the 
depth  to  23  feet  and  leaving  the  mean  weight  of  silage  29.5  pounds  per  cubic  foot. 
The  next  morning,  September  13,  the  silage  had  a depth  of  22\  feet  and  a mean 
weight  of  30.65  pounds.  The  next  morning,  thirty-six  hours  after  last  filling,  the 
depth  was  21  feet,  and  the  mean  weight  of  silage  32.41  pounds  per  cubic  foot. 

September  15,  a.  m.,  two  and  a half  days  after  filling,  the  depth  was  20f  feet 
and  the  mean  Aveight  per  cubic  foot  32.95  pounds  ; and  this  same  morning  27,382 
pounds  more  silage  were  added,  making  a depth  of  27  feet  and  filling  the  silo  to  the 
top,  leaving  the  mean  Aveight  of  silage  per  cubic  foot,  30.91  pounds. 

On  the  morning  of  September  17  the  silage  had  settled  to  a depth  of  25  feet,  haAr- 
ing  then  a mean  weight  of  33.45  pounds  per  cubic  foot.  Two  days  later  the  depth  : 
was  24£  feet,  and  the  mean  weight  per  cubic  foot  Avas  34.64  pounds. 

For  fear  of  frost  the  balance  of  the  com  was  cut  and  shocked  on  September  14, 
where  27,382  pounds  stood  until  the  next  morning,  and  the  balance  until  the  morning 
of  September  19,  Avhen  10,820  pounds  more  were  put  in,  making  the  total  weight  put 
in  77.29  tons.  This  last  corn  put  in  contained  only  45.14  j>er  cent  of  water,  and  the 
27,382  pounds  only  58.51  per  cent  instead  of  69  per  cent,  the  average  for  what  was 
put  in  before.  * * * 

Two  days  after  putting  in  the  last  silage  the  depth  Avas  26f  feet,  and  the  mean 
weight  per  cubic  foot,  33.45  pounds;  and  on  September  28,  nine  days  after  filling, 
the  depth  of  silage  avos  25^  feet,  and  the  mean  weight  per  cubic  foot,  35.48  pounds. 

On  April  18,  when  the  surface  of  the  silage  was  20f  feet  below  where  it  was  two 
days  after  filling,  and  19^  feet  below  where  it  Avas  when  settling  had  ceased,  the 
mean  weight  per  cubic  foot,  as  found  by  cutting  out  and  Aveighing  7 cubic  feet,  i 
was  55.25  pounds.  This  weight  is  3.75  pounds  less  than  the  computed  weight  given 
for  21  feet  (in  a larger  silo)  in  the  last  Annual  Report,  p.  244.  [E.  S.  R.,  vol.  iv.,  p. 

148.],  * * - * 

This  experiment  indicates  that  Avith  corn  containing  69  per  cent  of  water  at  the  j 
time  of  filling,  a silo  15  feet  inside  diameter  and  resting  upon  a stone  basement  13 
feet  inside  diameter  and  3 feet  deep,  will  hold  silage  when  of  different  depths,  as 
folio  avs  : 

Capacity  of  small  round  silos. 


With  depth  12  feet 24  to  26  tons 

With  depth  14  feet 32  to  34  tons 

With  depth  23  feet 53  to  55  tons 

With  depth  27  feet 80  to  82  tons 
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Report  of  the  treasurer  of  Florida  Station  ( Report  of  the  Treas- 
| urer  of  the  Agricultural  Experiment  /Station  Fund  of  Florida). — This  is 
i for  the  fiscal  year  ending  June  30,  1892. 

Fifth  Annual  Report  of  Kansas  Station  ( Kansas  Sta.  Report  for 
I 1892,  pp.  14). — Brief  general  remarks  on  the  work  of  the  year,  outline 
of  bulletins  published,  a list  of  publications  previous  to  1892,  an  index 
of  the  report  and  bulletins  for  the  year,  and  a financial  statement  for 
I the  fiscal  year  ending  June  30,  1892. 

Fifth  Annual  Report  of  Maryland  Station  ( Maryland  Sta.  Report 
\ for  1892 , p.  21,  plate  1 ). — This  includes  the  report  of  the  director  on  the 
I work  of  the  year,  and  separate  reports  by  the  chemist,  horticulturist, 

I and  treasurer,  the  latter  for  the  fiscal  year  ending  June  30, 1892. 

The  tobacco  work  planned  and  undertaken  at  the  station  was  almost 
an  entire  failure,  owing  to  the  dry  weather  and  severe  beat  which  fol- 
lowed immediately  after  setting  out  the  plants.  Tests  of  the  flue  svs- 
j tern  of  curing  tobacco  undertaken  on  two  farms  in  the  State  were  not 
I very  successful,  owing  to  the  season,  but  gave  encouragement  of  better 
i results  in  a more  favorable  season. 

Report  of  director  of  Wisconsin  Station,  ( Wisconsin  Sta.  Report 
\ for  1892 , pp.  1-8). — A brief  survey  of  the  work  carried  on  in  the  dif- 
j ferent  departments  during  the  year,  and  a list  of  the  bulletins  and 
; reports  of  which  the  station  has  copies  for  distribution  on  hand. 

Financial  statement  ( Wisconsin  Sta.  Report  for  1892 , p.  335). — This 
| is  for  the  fiscal  year  ending  June  30,  1892. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 
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Proceedings  of  the  tenth  annual  convention  of  the  Association 
of  Official  Agricultural  Chemists,  H.  W.  Wiley  ( Division  of  Chem- 
istry, Bui.  Wo.  38,  pp.  218). — This  is  the  report  of  the  convention  held 
at  Chicago,  August  24,  25,  and  26,  1893.  It  includes  reports  of  report- 
ers, discussion,  papers  read,  and  methods  adopted  for  1 893-’94  for  phos- 
phoric acid,  nitrogen,  potash,  foods  and  feeding  stuffs,  dairy  products, 
soils,  sugar,  and  fermented  liquors.  The  address  of  the  president,  S. 
M.  Babcock,  contains  the  following  suggestions: 

If  I am  asked  wbat  can  be  done  to  throw  more  light  upon  the  composition  and 
value  of  fodders  than  is  done  by  the  present  method,  I would  suggest  a closer  study 
of  the  nitrogenous  principles  of  fodders,  and  that  an  attempt  be  made  to  identify 
some  of  the  constituents  which  make  up  the  nitrogen-free  extracts  of  the  present 
system.  I would  determine  the  sugar,  the  starch,  and  the  gums;  and,  so  far  as 
practicable,  I would  discriminate  between  the  pure  cellulose,  the  lignins,  and  other 
constituents  of  crude  fiber.  I would  separate  the  glycerides  from  the  ethereal  oils, 
the  coloring  matter,  and  the  wax,  which  the  ether  extract  contains.  In  general,  I 
would  substitute  for  the  present  illogical,  indefinite,  and  unmeaning  system,  one 
which,  so  far  as  it  went,  would  deal  with  the  proximate  constituents  which  the 
fodders  contain.  * * * 

Progress  along  the  lines  suggested  need  not  be  slow,  for  we  have  a large  number 
of  workers;  and  if  these  will  devote  one  half  the  time  to  this  subject  which  is  now 
wasted  in  endeavors  to  make  the  sum  of  analytical  errors  represented  by  the  term 
nitrogen-free  extract  agree  in  duplicate  analyses  to  the  second  decimal  place,  we 
will  in  the  next  decade  not  only  have  methods  which  are  applicable  to  this  work, 
but  we  will  have  collected  a mass  of  facts  which  can  not  fail  to  throw  new  light 
upon  feeding  problems. 

Only  minor  changes  were  made  in  the  recommendations  of  last 
year.  The  principal  changes  made  were  as  follows  : For  absorbing 

the  ammonia  in  the  Kjeldahl  distillation,  besides  hydrochloric  acid, 
standard  sulphuric  acid  may  be  used,  its  strength  being  determined 
by  barium  chloride.  In  the  Kjeldahl  method  adapted  to  nitrates,  5 
grams  of  sodium  thiosulphate  is  recommended  in  preference  to  10 
grams  of  sodium  sulphide.  The  Gunning  method  modified  for  nitrates, 
as  recommended  by  E.  B.  Yoorhees  in  the  meeting  of  the  Association 
last  year,  and  in  Bulletin  Ko.  112  of  the  Connecticut  State  Station 
(E.  S.  B , vol.  iv,  p.  336),  with  the  exception  that  sodium  thiosulphate 
be  used  as  the  reducing  agent,  is  made  an  official  method.  In  sugar 
analysis  10  grams  are  to  be  used  for  water  determination  instead  of  3, 
510 
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' and  the  Alberti  and  Hempel  method  for  ash  determination  is  made 
i official.  When  ash  is  determined  with  the  aid  of  sulphuric  acid  the 
weight  of  the  ash  is  to  be  corrected  by  deducting  one  tenth.  The 
reporter  for  the  coming  year  is  to  investigate  drying  in  air,  in  vacuum, 
and  by  the  Josse  method.  Babcock’s  gravimetric  (asbestus)  method 
for  total  solids  and  fat  in  milk  was  made  official.  The  provisional 
methods  for  cheese,  soil,  and  ash  analysis  were  continued. 

The  report  includes  the  following  papers : Determination  of  citrate- 
soluble  phosphoric  acid,  B.  B.  Ross;  Notes  on  the  analysis  of  concen- 
trated phosphates,  Stillwell  and  Gladding;  Notes  on  the  preparation 
of  fertilizer  samples  for  analysis,  Stillwell  and  Gladding;  Availibility 
of  nitrogen  in  mixed  fertilizers,  B.  Terne;  Results  obtained  in  stan- 
j dardizing  the  more  common  acid  and  alkali  solutions,  0.  G.  Jenter; 

[ Vessels  for  acid- digestion  of  soils,  R.  0.  Kedzie;  Modification  of  Gran- 
| deau’s  method  for  the  determination  of  humus,  H.  A.  Huston  and  F. 

| W.  McBride;  Determination  of  casein  in  cows’  milk,  L.  L.  Van  Slyke; 

\ Determination  of  fat  in  cheese,  L.  L.  Van  Slyke;  Determination  of 
acidity  in  milk,  L.  L.  Van  Slyke;  The  Babcock  gravimetric  method  for 
j the  determination  of  solids  and  fat  in  milk,  A.  L.  Winton;  Preliminary 
investigations  relating  to  the  determination  of  crude  fiber,  H.  A.  Hus- 
I ton  and  F.  W.  McBride;  Suggestions  for  the  better  management  of 
j food  examinations,  W.  Dickore;  and  Methods  proposed  for  adoption 
j for  use  in  Austria  for  the  analysis  of  wines,  beers,  etc.,  Roessler. 

Miscellaneous  investigations  concerning  infectious  and  para- 
sitic diseases  of  domestic  animals  [Bureau  of  Animal  Industry , 

[ Bui.  Ho.  3 , pp.  85 , plates  3). — A report  on  investigations  which  are 
either  the  outgrowth  of  more  important  researches  already  published 
or  else  fragments  of  such  work  on  infectious  and  parasitic  diseases  of 
domesticated  animals. 

Observations  on  the  morphology , biology , and  pathogenic  properties  of 
| twenty -eight  streptococci  found  in  the  investigation  of  animal  diseases , V. 

A.  Moore  (pp.  9-30). — The  author  summarizes  the  principal  results  of 
| his  investigations  as  follows: 

' (1)  Streptococci  are  very  generally  distributed  in  nature,  and  especially  on  the 
mucous  membranes  of  healthy  animals.  They  fall  very  naturally  into  two  classes: 

(1)  Those  that  are  strongly  saprophytic  in  all  of  their  properties;  and  (2)  those  that 
have  decidedly  parasitic  tendencies  in  their  morphological  and  cultural  characters. 
The  second  class  only  has  been  found  (by  the  writer;  in  diseased  animal  tissues. 

(2)  Under  certain  conditions,  presumably  a weakened  condition  of  the  body  with 
lesions  of  the  mucosa  in  the  air  passages  or  intestinal  tract,  the  streptococci  of  the 
mucous  membranes  invade  the  inner  cavities  and  organs  of  the  body.  The  large 
number  of  streptococci  frequently  found  in  the  tissues  indicate  their  invasion  and 
subsequent  multiplication  prior  to  the  death  of  the  animal. 

(3)  The  streptococci  that  have  been  isolated  in  my  investigations  are  capable  of 
being  differentiated  by  one  or  more  distinct  and  apparently  constant  characteristics. 
In  several  instances,  however,  the  differences  are  very  slight,  and  may  be  due  to 
previous  conditions  of  life  or  unobserved  irregularities  in  their  cultivation. 

(4)  Streptococci,  quite  as  delicate  and  parasitic  in  their  cultural  characters  as 
■fhose  obtained  from  diseased  organs,  are  found  in  the  flora  of  water  and  the  mucosa 
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of  healthy  animals,  although  no  two  of  these  contrasted  species  ( ?)  have  been  found 
that  possess  precisely  the  same  properties. 

(5)  The  grouping  of  the  pathogenic  and  non-pathogenic  streptococci  by  Yon  Ling- 
elsheim  into  Streptococcus  longus  and  Streptococcus  brevis  does  not  hold  true  with  all 
the  forms  that  I have  studied.  The  pathogenic  effect  of  at  least  the  majority  of  the 
destructive  forms  is  septic  in  its  character.  Their  virulence  is  soon  lost. 

(6)  Like  other  bacteria,  streptococci  are  frequently  found  in  the  organs  of  animals 
that  have  perished  from  different  and  widely  separated  diseases.  A few  of  these 
streptococci,  as  well  as  a small  per  cent  of  those  from  other  sources,  have  been  found 
to  be  fatal  to  certain  of  the  experimental  animals,  while  a large  majority  of  them 
possess  (when  isolated)  no  pathogenic  powers  whatever  as  indicated  by  animal  inoc- 
ulations. 

A non-motile  pathogenic  bacillus  closely  resembling  the  bacillus  of  hog 
cholera  found  in  the  lung  and  spleen  of  a pig,  V.  A.  Moore  (pp.  31-37). 

In  the  bacteriological  examination  of  the  spleen  and  a portion  of  the  lung  of  a 
pig  early  in  1891,  a non-motile  bacillus  was  discovered  which,  on  account  of  its 
pathogenic  properties,  has  been  somewhat  carefully  studied.  Its  appearance'  in  a 
bouillon  culture  from  the  spleen  and  in  stained  cover-glass  preparations  from  the 
bronchial  secretions  of  the  lung  suggested  a slightly  modified  form  of  the  swine- 
plague  germ.  Further  investigation,  however,  showed  that  biologically  and  in  its 
effect  upon  animals  it  resembled  very  closely  the  hog-cholera  bacillus  * * * in 

(1)  its  biological  characters ; (2)  the  light  center  and  deeply  stained  periphery  in 
cover-glass  preparations  : (3)  the  appearance  of  the  bacteria  in  pairs  in  preparation 
from  animal  tissues,  and  (4)  the  character  of  the  lesions  produced  in  experimental 
animals.  It  differs  from  it  in  (1)  morphology,  (2)  its  feeble  resistance  to  drying,  (3) 
the  small  number  of  bacteria  present  in  the  tissues  of  animals  dead  from  its  inocu- 
lation, and  (4)  it  is  more  rapidly  fatal  to  rabbits.  Its  non-motility,  however,  is  the 
only  specific  difference  that  can  be  considered  between  it  and  the  bacillus  of  hog 
cholera.  Cultures  on  the  various  media  have  been  very  carefully  examined  in  the 
very  early  and  advanced  stages  for  the  purpose  of  determining  whether  or  not  this 
germ  was  motile  under  any  of  the  ordinary  conditions  of  cultivation,  or  at  any  age 
of  the  culture,  but  only  negative  results  were  obtained.  * * * After  these  tests 

this  bacillus  can  be  safely  considered  a non-motile  organism. 

Although  morphologically  it  resembles  the  swine-plague  group  of  bacteria  its 
cultural  characters  and  pathogenic  effect  on  animals  differentiate  it  very  dis- 
tinctly from  that  group  of  organisms.  The  differences  between  it  and  the  swine- 
plague  and  hog-cholera  bacteria  appear  to  be  sufficiently  great  to  consider  it  a 
species  rather  than  a modified  form  of  either  of  the  specific  disease  germs.  * * * 

Although  it  was  universally  fatal  to  experimental  animals,  there  is  very  little  if  any 
evidence  that  it  was  to  any  degree  responsible  for  the  death  of  the  pig  from  which 
it  was  obtained.  This  fact  renders  it  of  little  economic  importance  when  considered 
with  reference  to  this  case  alone,  but  it  seems  reasonable  to  suppose  that  a germ  j 
which  possesses  such  marked  pathogenic  properties  might,  under  certain  conditions,  [ 
be  the  cause- of  a more  or  less  serious  outbreak  of  infectious  disease. 

Pathogenic  and  toxicogenic  bacteria  in  the  upper  air  passages  of  dotnes-l 
ticated  animals , V.  A.  Moore  (pp.  38-48). — As  the  result  of  the  author’s  ! 

investigations  and  of  previously  published  researches — 

. 

It  is  found  that  48  per  cent  of  pigs,  80  per  cent  of  cattle,  50  per  cent  of  sheep,  16 
per  cent  of  horses,  90  per  cent  of  cats,  and  nearly  30  per  cent  of  dogs  contain  among  | 
the  flora  of  their  upper  air  passages  bacteria  which  possess  more  or  less  pathogenic 
or  septic  properties.  Of  these  the  greater  number  belong  to  the  swine-plague  i 
group,  and  can  be  designated  as  pathogenic  bacteria,  while  the  other  forms  which ! 
possess  only  temporary  destructive  power  appear  to  more  properly  belong  to  the 
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'toxicogenic  bacteria.  The  extremely  attenuated  forms  from  the  sheep  and  the  great 
variation  found  in  the  pathogenic  properties  of  those  from  the  cats  are  interesting 
in  showing  the  graduation  of  the  swine-plague  group  of  bacteria  from  the  very  vir- 
ulent to  the  extremely  attenuated  forms. 

The  close  resemblance  of  the  pathogenic  bacteria  to  the  swine- plague  germs  has 
been  determined  by  a large  number  of  inocculations  and  parallel  cultures,  and  by  a 
careful  study  of  their  morphology  in  both  fresh  and  stained  preparations.  Their  feeble 
power  to  resist  drying  and  their  thermal  death  point  are  identical  with  those  of  the 
virulent  swine-plague  bacteria.  * * * The  very  general  distribution,  in  the 

secretions  covering  the  mucosa  of  the  upper  air  passages  of  domesticated  animals, 
of  bacteria  which  possess  such  marked  pathogenic  and  toxicogenic  properties,  is  of 
much  importance,  as  it  explains  the  cause  of  sporadic  cases  of  swine  plague,  and,  to 
some  extent,  at  least,  the  possible  source  and  significance  of  various  toxicogenic 
bacteria  wTliich  are  frequently  isolated  from  variously  diseased  animal  tissues. 

An  outbreak  of  abortion  in  mares , F.  L.  Kilborne  (pp.  49-52). — A 
report  on  an  outbreak  of  abortion  in  a large  stud.  An  account  of  dis- 
infecting measures  is  given.  Vaginal  injections  of  pure  cultures  of 
tlie  bacillus  present  in  cases  of  abortion  were  made  on  one  pregnant 
mare  and  two  pregnant  cows,  and  intravenous  inocculation  of  two  pigs 
were  made  with  similar  cultures. 

On  a pathogenic  bacillus  from  the  vagina  of  a mare  after  abortion , T . 
Smith  (pp.  53-59). 

The  results  of  this  investigation  may  be  briefly  summarized  as  follo'ws : 

(1)  The  discovery  of  a pathogenic  bacillus  in  the  vagina  of  a mare  soon  after 
abortion. 

(2)  The  very  close  relationship  between  this  bacillus  and  the  hog-cholera  bacillus. 

(3)  The  production  of  a slight  discharge  by  the  injection  of  cultures  into  the 
vagina  of  a pregnant  mare  and  two  pregnant  cows. 

(4)  The  absence  of  this  bacillus  from  the  genital  passages  of  one  pregnant  and 
four  non-pregnant  mares. 

Some  experimental  observations  on  the  presence  of  tubercle  bacilli  in 
the  milk  of  tuberculous  cows  when  the  udder  is  not  visibly  diseased , T. 
Smith  and  E.  G.  Schroeder  (pp.  00-66). — An  account  of  experiments  in 
winch  Guinea  pigs  were  inoculated  with  milk  from  tuberculous  cows. 

Additional  observations  on  Texas  cattle  fever , T.  Smith , F.  L.  Kilborne , 
and  E.  G.  Schroeder  (pp.  67-72). — The  principal  facts  of  this  investiga- 
tion are  thus  summarized  by  the  authors : 

(1)  The  indefinite  persistence  of  the  micro-parasite  of  Texas  fever  in  the  blood  of 
Southern  cattle  after  removal  from  the  enzootic  territory. 

(2)  The  persistence  (for  nearly  a year)  of  this  micro-parasite  in  the  blood  of  an 
inoculated  native. 

(3)  The-production  of  a severe  case  of  this  disease  in  midwinter  by  inoculation. 

(4)  The  destruction  of  the  micro  parasite  in  a quantity  of  defibrinated  blood 
kept  sixty-eight  days  before  it  was  tested  by  inoculation. 

(5)  The  probable  development  of  a simple  method  of  preventive  inoculation  by 
the  use  of  blood  from  Southern  cattle. 

Preliminary  notes  on  a sporozoon  in  the  intestinal  villi  of  cattle , T. 
Smith  (pp.  73-78). — Votes  on  this  sporozoon  as  observed  during  a por- 
tion of  its  life  history. 
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On  the  presence  of  sarcosporidia  in  birds , 0.  W.  Stiles  (pp.  79-85). — 
Notes  on  Balbiania  rileyi  n.  sp.,  B.  faleatula  n.  sp.,  Sarcocystis  falcatula 
n.  sp.,  and  several  doubtful  species. 

Insect  Life  ( Division  of  Entomology , Insect  Life , vol.  VI,  Wo.  1 , Wm, 
1893, pp.  58,  fig.  1 ). — This  number  contains  the  following  articles: 

Aw  important  predatory  insect  ( Erastria  seitula , pp.  6-10). — An 
editorial  review  of  a paper  by  Dr.  H.  Rouzaud,  of  Montpellier,  France, 
in  which  the  habits  and  metamorphoses  of  this  predatory  Lepidopter- 
ous  insect  are  described.  It  feeds  in  the  larval  state  upon  Lecanium 
olece,  and  it  is  proposed  to  attempt  to  introduce  it  into  this  country  for 
the  purpose  of  ridding  the  olive  trees  of  this  scale  insect  in  California. 

Wotes  on  Tasmanian  Goccinellidce , E.  H.  Thompson  ( pp.  11-12). 

Experiments  with  the  hop  louse  in  Oregon  and  Washington , A. 
Koebele  (pp.  12-17). — A report  of  an  investigation  made  under  instruc- 
tions from  the  entomologist  during  the  early  summer  of  1893,  at  different 
points  in  Oregon  and  Washington.  Natural  enemies  of  the  Phorodon 
in  these  States  are  mentioned,  and  the  results  of  a series  of  experi- 
ments with  remedies  are  given.  The  use  of  the  resin  wash  as  a spray 
and  hand-picking  plum  trees  in  the  spring  are  recommended. 

Report  on  outbreaks  of  the  western  cricket,  and  of  certain  locusts  in 
Idaho , K.  Milliken  (pp.  17-24).— An  account  of  the  damage  done  in 
Idaho  during  1893  by  the  western  cricket  and  several  species  of  non- 
migratory  locusts.  This  report  supplements  the  report  by  L.  Bruner 
on  the  damage  done  in  1891  and  1892,  published  in  Bulletin  No.  27  of 
the  Division  of  Entomology  (E.  S.  R.,  vol.  m p.  907). 

The  present  status  of  the  recent  Australian  importations,  D.  W.  Coquil- 
lett  and  A.  Koebele  (pp.  24-29). 

On  the  injurious  and  other  locusts  of  Wew  Mexico  and  Arizona , G.  H. 
T.  Townsend  (pp.  29-32). 

Extracts  from  correspondence  and  general  notes  (pp.  32-58). — Among 
the  topics  treated  are  the  following:  The  corn  root  louse,  destructive 
locusts  in  Colorado,  termites  swarming  in  houses,  an  alfalfa  worm  in 
Wyoming,  a new  scale  insect  in  Florida,  the  stink  bush  as  an  insecti- 
cide, the  sweet  potato  weevil  in  Jamaica,  the  carnation  “twitter;” 
migratory  locusts  in  Chile,  the  mosquito  in  England,  the  peach  mag- 
got fly,  hop  lice  in  New  York,  a homemade  sprayer,  the  horn  fly  in 
Alabama,  damage  by  chinch  bugs,  Australian  sugar  cane  insects,  and 
insects  in  The  human  ear. 

Insect  Life  (Division  of  Entomology,  Insect  Life , vol.  VI,  Wo.  2,  Dee., 
1893 , pp.  59-206,  figs.  4). — This  number  contains  the  proceedings  of 
the  meeting  of  the  Association  of  Economic  Entomologists,  held  at 
Madison,  Wisconsin,  August  14-16,  1893.  The  following  papers  are 
printed  in  full : 

Presidents  address,  S.  A.  Forbes  (pp.  61-70). — A classified  review  of 
the  work  of  the  year  in  economic  entomology,  with  suggestions  as  to 
methods  of  work  and  presentation  of  results,  and  as  to  possibilities  in 
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the  way  of  cooperation  upon  certain  topics  among  the  members  of  the 
Association. 

Methods  of  treating  insects  affecting  grasses  and  forage  plants , R. 
Osborn  (pp.  71-82).—  The  injurious  species  are  grouped  according  to 
character  of  work  and  seasons  of  appearance,  and  the  remedies  are 
considered  under  the  two  heads  of  u agricultural  methods”  and  u direct 
methods.”’  A table  of  the  injurious  species  follows,  in  which  the  exact 
condition  of  every  species  at  any  given  time  of  the  year  is  indicated. 

Notes  on  methods  of  studying  life  histories  of  injurious  insects , L.  0. 
Howard  (pp.  82-89). — The  vivarium  methods  in  use  in  the  Division  of 
'Entomology,  IT.  S.  Department  of  Agriculture,  are  described  at  some 
length,  aud  also  a number  of  important  features  connected  with  out- 
door work.  The  great  superiority  in  value  of  outdoor  observations  as 
compared  with  vivarium  study  is  insisted  upon. 

Another  mosquito  experiment , L.  0.  Howard  (pp.  90-91). — An  account 
of  a second  experiment  in  the  treating  of  breeding  pools  of  the  mos- 
quito' with  kerosene  oil,  in  which  it  is  shown  that  by  the  judicious 
expenditure  of  $1.70  perfect  immunity  from  mosquitoes  was  obtained 
at  a country  house  near  Washington. 

Phytomyza  affinis  as  a cause  of  decay  in  clematis , J.  Bitzema  Bos  (pp. 
92-93), — A clematis  disease  prevalent  in  gardens  in  the  Netherlands, 
and  formerly  ascribed  to  the  work  of  anguillulids,  is  shown  to  be  caused 
by  the  larvae  of  Phytomyza  affinis.  The  cutting  and  burning  of  the 
infested  portions  early  in  the  season  is  recommended. 

Farm  practice  and  fertilizers  as  insecticides , J.  B.  Smith  (pp.  93-97). — 
A number  of  examples  are  cited  in  which  chemical  fertilizers  have 
been  found  to  possess  insecticide  qualities.  The  combination  of  intelli- 
gent farm  practice  with  the  proper  use  of  chemical  fertilizers  will  be 
the  main  reliance  of  the  farmer  in  future  in  his  warfare  against  insects. 

The  preservation  of  larvae  for  study s H.  Garman  (p.  98). — The  author 
recommends  placing  the  larvae  for  fifteen  seconds  in  water  heated  to 
the  boiling  point  before  transferring  to  graded  strengths  of  alcohol. 
As  a substitute  for  alcohol  he  recommends  250  c.  c.  of  boiling  water,  3 
teaspoonfuls  of  common  salt,  1 teaspoonful  of  powdered  alum,  and  5 
drops  of  pure  carbolic  acid. 

The  distribution  of  Coccidce , T.  B.  A.  Cockerell  (pp.  99-103). — The 
author  calls  especial  attention  to  the  number  and  variety  of  neotropical 
Coccidce , and  follows  with  a statement  concerning  the  geographical  dis- 
tribution of  several  species  which  he  has  had  under  observation  in  the 
West  Indies. 

Note  and  record  keeping  for  the  economic  entomologist , A.  H.  Hopkins 
(pp.  103-108). — An  account  of  the  system  of  card  records  in  use  by  the 
author,  in  which  he  combines  two  catalogues,  the  one  for  accessions  and 
the  other  for  species. 

Illustrations  for  the  economic  entomologist , H.  Garman  (pp.  109- 
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114). — A general  consideration  of  the  objects  to  be  gained  by  illustra- 
tions and  a summary  review  of  the  different  methods  in  use. 

The  arsenites  and  arsenical  mixtures  as  insecticides , C.  P.  Gillette  (pp. 
115-121). — An  historical  review  of  the  introduction  and  use  of  the  sev- 
eral arsenical  mixtures. 

Destructive  Scolytids  and  their  imported  enemy , A.  D.  Hopkins  (pp.  123- 
129). — An  account  of  the  damage  done  by  Dendroctonus  frontalis  and 
other  Scolytids  to  the  coniferous  forests  of  West  Virginia,  and  of  the 
attempt  made  by  the  author  to  introduce  a predaceous  European  beetle 
(Clerics for micarius)  into  West  Virginia  for  the  purpose  of  preying  upon 
these  destructive  insects. 

Parasitic  and  predaceous  insects  in  applied  entomology , C.  V.  Riley  (pp. 
130-141). — The  practical  utilization  of  parasitic  and  predaceous  insects 
may  be  brought  about  by  the  protection  of  those  species  which  already 
exist  in  a given  locality  and  the  introduction  of  desirable  species  which 
do  not  already  exist  there.  The  author  shows  that  the  first  method 
offers  few  opportunities,  but  instances  several  in  which  good  results 
have  been  accomplished.  He  follows  with  a review  of  the  attempts 
which  have  been  made  under  the  second  method,  from  the  first  sugges- 
tion made  by  Betliune  concerning  the  introduction  of  the  European 
parasites  of  the  wheat  midge  down  to  the  latest  attempts  made  .by 
himself  to  bring  over  the  European  parasites  of  the  Hessian  fly.  He 
shows  that  instances  in  which  good  may  be  accomplished  by  this  method 
are  very  few  and  that  the  circumstances  must  be  exceptional.  He  points 
out  the  complicated  laws  governing  the  interactions  of  organisms, 
and  shows  that  in  general  parasitic  and  predatory  species  can  not  be 
artificially  encouraged  beyond  certain  limits.  Economic  entomologists, 
however,  are  urged  to  be  on  the  outlook  for  special  and  unusual  cases 
where  the  introduction  of  beneficial  species  may  be  desirable. 

The  economic  value  of  parasites  and  predaceous  insects , J.  B.  Smith 
(pp.  142-146). — The  author  considers  that  the  economic  value  of  these 
species  has  been  greatly  overestimated.  Excessive  increase  only  of 
injurious  species  is  checked  by  the  enemies  of  injurious  species.  Nature 
tends  to  preserve  a balance,  and  many  species  most  subject  to  para- 
sites are  equally  abundant  every  year.  Instances  in  support  of  this 
view  are  given,  and  the  conclusion  reached  is  that,  aside  from  certain 
exceptional  cases,  such  as  that  of  Vedalia  and  Icerya,  parasites  and 
predaceous  insects  have  absolutely  no  economic  value,  and  most  inju- 
rious insects  must  be  treated  without  regard  to  these  natural  aids. 

Insect  foes  of  American  cereal  grains , with  measures  for  their  preven- 
tion or  destruction , F.  M.  Webster  (pp.  146-157). — The  writer  summarizes 
in  general  terms  the  principal  enemies  to  cereal  crops  and  gives  the 
broader  and  more  comprehensive  remedial  measures,  such  as  good 
farming,  intelligent  rotation  of  crops,  and  improved  agricultural 
methods  in  general.  A new  corn  enemy  (Hadena  fractilinea)  is 
figured  and  described. 
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Fumigation  with  bisulphide  of  carbon  for  the  complete  and,  rapid  destruc- 
tion of  insects  which  attach  herbaria,  furs,  and  woolens , H.  du  Buysson 
(pp.  159-161). — The  author  describes  a fumigating  chest  with  an  air- 
tight water  joint  and  advocates  the  use  of  such  a chest  for  the  preser- 
vation of  furs  and  woolens  and  of  the  stuffing  of  furniture  and  saddles, 

I as  well  as  for  the  disinfection  of  clothing  in  epidemics. 

Aphelenchus  olesistus  n.  sp.,  a nematoid  ivorm,  cause  of  aleaf -sickness in 
begonia  and  asplenium , J.  Ritzema  Bos  (pp.  161-1G3). — A nematoid  worm 
mentioned  by  Prof.  Gr.  F.  Atkinson  in  Insect  Life,  vol.  iv,  p.  31,  is 
stated  by  the  author  to  resemble  closely,  and  probably  to  be  identical 
with,  a new  species  which  he  describes  as  Aphelenchus  olesistus  and 
which  occurs  in  Europe  in  the  leaves  of  asplenium  and  begonia.  A 
description  of  the  species  is  given. 

Methods  of  attacking  parasites  of  domestic  animals , IT.  Osborn  (pp. 
163-165). — A review  of  the  latest  methods,  including  the  application 
of  kerosene  emulsion,  different  sheep  dips,  tobacco,  sulphur,  pyrethrum, 
snuff,  fumigation  with  tobacco  and  sulphur,  and  the  feeding  of  sulphur 
with  salt. 

Remedies  for  insects  injurious  to  cotton,  H.  F.  Weed  (pp.  167-170). — A 
brief  consideration  of  Aletia  xylina  and  Heliothis  armigera,  with  an 
account  of  the  use  of  the  “Cotton  Dry-poison  Duster,”  consisting  of  a 
pole  six  feet  long,  at  each  end  of  which  is  attached  an  Osnaburg  bag 
containing  dry  poison,  which  is  shaken  from  the  bags  upon  the  leaves 
of  the  cotton  by  the  operator,  who  is  mounted  on  a horse  or  mule. 
The  use  of  trap  crops,  particularly  corn,  against  the  bollworm  is  recom- 
mended. 

The  cheese  or  meat  shipper,  M.  F.  Murtfeldt  (pp.  170-175). — An  account 
of  the  life  history  of  this  species,  drawn  from  original  observations 
necessitated  by  the  absence  of  available  published  accounts. 

Hydrocyanic  acid  gas  as  an  insecticide,  B.  W.  Coquillett  (pp.  176-180).—= 
An  account  of  the  development  and  the  present  use  of  this  insecticide 
measure  in  California. 

On  arsenical  spraying  of  fruit  trees  while  in  blossom,  J.  A.  Lintner 
(pp.  181-185). — A review  of  the  experiments  which  have  been  made  in 
this  direction.  These  are  shown  to  have  been  unsatisfactory.  The 
author  recommends  the  actual  analysis  of  the  stomach  contents  of  bees 
which  have  visited  sprayed  blossoms.  A list  of  the  insects  which 
should  be  treated  by  spraying  with  arsenites  at  the  time  of  blossoming 
is  appended. 

Some  insects  of  the  year,  F.  M.  Webster  (p.  186). 

Insects  of  the  year  in  Hew  Jersey,  J.  B.  Smith  (pp.  187-192). 

Notes  on  some  of  the  more  important  insects  of  the  season , H.  Osborn 
(pp.  193,  194). 

„ Icerya  purcliasi  and  Vedalia  cardinalis  in  New  Zealand,  R.  A.  Wight 
(pp.  194,  195). 

Notes  on  some  insect  pests  of  Trinidad,  F.  W.  TJrich  (pp.  196-198). 
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Notes  on -slip -records,  T.  D.  A.  Cockerell  (pp.  198-200). 

Dipterous  parasites  in  their  relation  to  economic  entomology , C.  H.  T. 
Townsend  (pp.  201-204). 

Handbook  of  Experiment  Station  Work  (Office  of  Experiment 
Stations,  Bui.  No.  15,  pp.  411). — This  is  a popular  digest  of  the  publica- 
tions of  the  agricultural  experiment  stations  in  the  United  States  since 
their  establishment,  including  the  earlier  work  of  the  older  stations.  The 
matter  is  arranged  by  subjects  grouped  alphabetically  with  numerous 
cross  references.  In  all  about  eight  hundred  and  thirty-live  subjects 
are  treated,  many  of  which  include  numerous  subheads.  In  addition 
to  these  short  summaries,  quite  full  lists  of  references  are  given  to  the 
original  station  publications  under  each  subject.  Hence  the  Handbook 
is  an  index  to  station  literature,  as  well  as  a popular  resume.  An 
appendix  contains  tables  showing  the  average  composition  of  American 
feeding  stuffs;  the  average  fertilizing  constituents  of  American  feeding 
stuffs;  the  composition  of  vegetables,  fruits,  and  nuts;  the  composition 
of  commercial  fertilizing  materials  and  farm  manures;  and  the  ash  con- 
stituents of  different  woods. 
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Recognition  of  lead  in  water  brought  through  lead  pipes,  M. 

T.  Lecco  ( Chem . Ztg.,  17  (1893),  No.  78,  pp.  1431.  1432). — By  means  of 
the  following  method  the  author  was  able  to  recognize  with  certainty 
0.05  mg.  of  lead  per  liter  of  water  without  waiting  for  the  sulphur- 
eted  hydrogen  precipitate  to  settle:  One  liter  of  water  acidulated 

with  acetic  acid  was  evaporated  to  between  100  and  200  c.  c.,  filtered, 
and  a few  drops  of  sulphureted  hydrogen  water  added.  The  slightest 
trace  of  lead  is  plainly  recognized  by  a dark  coloration  of  the  water, 
without  any  annoying  cloudiness.  When  a small  excess  of  sulphureted 
hydrogen  is  added  the  water  soon  becomes  so  cloudy  that  the  presence 
of  lead  is  recognized  with  difficulty.  One  cubic  centimeter  of  ordi- 
nary saturated  solution  of  sulphureted  hydrogen  is  sufficient  to  precip- 
itate 30  mg.  of  lead.  Hence,  it  is  advisable  to  ddute  the  saturated 
solution  two  or  three  times. 

A method  recommended  for  colorometric  determination  of  lead  in 
water  is  carried  out  similar  to  the  ammonia  determination  with  Kessler 
solution,  using  a solution  of  lead  containing  0.01  mg.  of  lead  in  1 c.  c. 

The  author  examined  water  coming  through  a newly-laid  lead  pipe. 
The  solvent  action  of  the  water  was  greater  at  first  than  later,  but 
after  three  months  0-3  mg.  per  liter  of  lead  was  found  in  water  which 
had  stood  in  the  pipe  twenty-four  hours,  and  a trace  was  perceptible 
after  three  hours  standing.  No  lead  was  detected  in  water  which  ran 
through  the  pipe  without  standing. — E.  w.  A. 

Determination  of  phosphoric  acid,  A.  Villiers  and  F.  Borg 
(Bui.  Soc.  Ghim.  Paris,  9-10  (1893),  No.  13,  pp.  486-490). — The  authors 
found  that  when  molybdic  solution,  prepared  by  dissolving  150  grams 
of  molybdate  of  ammonia  in  lukewarm  water,  diluting  to  1 liter  and 
pouring  into  1 liter  of  nitric  acid  of  1.2  specific  gravity,  is  added  to  a 
solution  of  phosphoric  acid  in  the  cold,  and  the  solution  then  warmed 
at  40°  O.  for  four  hours,  the  precipitate  formed  has  the  constant  com- 
position POs.  24Mo03.  3NH40.  3H20.  The  separation  is  complete  and 
the  precipitate  does  not  pass  through  the  filter  if  it  is  first  washed  with 
dilute  molybdic  solution  and  then ' with  pure  water.  It  is  dried  and 
weighed  and  the  per  cent  of  {ffiosphoric  acid  calculated  from  the  above 
•formula. 

In  presence  of  iron  and  alumina  the  results  by  this  method  are  not 
exact.  In  this  case  the  precipitate  is  dissolved  in  ammonia,  tartaric 
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acid  added,  and  the  phosphoric  acid  precipitated  as  ammonium-magne- 
sium phosphate. — W.  H.  B. 

On  the  determination  of  fat  in  bread,  M.  Weibtjll  ( Svenslc 
Icemislc  Tidslcrift , 1892,  No.  5). — The  author  found  in  an  investigation 
that  bread  contained  less  fat  than  the  flour  from  which  it  was  made. 
This  he  shows  to  be  due  to  an  error  of  analysis,  direct  extraction  with 
ether  giving  too  low  results  in  case  of  bread,  no  matter  how  long  the 
extraction  is  continued.  The  starch  and  dextrin  of  the  bread  inclose 
the  fat  and  prevent  the  action  of  the  ether.  To  obviate  this  difficulty 
the  author  proceeds  in  the  following  manner: 

From  1 to  3 grams  of  dry  pulverized  bread  is  boiled  for  an  hour  with 
15  to  20  c.  c.  of  water  and  10  drops  of  dilute  H2S04,  stirring  occasion- 
ally with  a glass  rod.  The  solution  is  then  completely  neutralized  with 
fat-free  powdered  marble  (an  excess  will  do  no  harm)  and  the  thick 
solution  transferred  to  a piece  of  fat-free  filter  paper,  such  as  is  used 
in  milk  analysis,  the  beaker  being  wiped  out  wjth  absorbent  cotton. 
The  paper  and  cotton  are  heated  at  100°  C.  for  two  or  three  hours, 
and  then  extracted  with  anhydrous  ether  in  an  extraction  apparatus 
for  ten  hours.  Parallel  determinations  by  this  method  agree  perfectly, 
and  comparative  analyses  of  fat  in  flour  and  in  the  bread  made  from 
the  same  give  concordant  results. — F.  w.  w. 

The  water-soluble  combinations  of  phosphoric  acid  in  super- 
phosphates, J.  -Stoklasa  ( Landw . Vers.  Stat .,  42  (1893),  No.  6 , pp. 
439-457 , plate  1). — This  is  a continuation  of  work  already  reported  on 
in  the  same  journal,  vol.  38,  pp.  197,  401  (E.  S.  R.,  vol.  n,  pp.  611, 
757),  and  relates  to  the  influence  of  calcium  salts  on  superphosphates. 
The  author  shows  that  on  mixing  calcium  carbonate  with  monocalcium 
phosphate  in  the  proper  proportions  the  following  reactions  occur: 

(1)  CaH4(PO4)2.H2O+Ca0O3+2H2O=2CaHPQ4.2H2O4-CO2; 

(2)  CaH4(P04)2.H20 + 20a003= 0a3(PO4)2.2H2O + 2C02+ H20 ; 

that  is,  either  dicalcium  or  tricalcium  phosphate  are  formed.  The 
formation  of  dicalcium  phosphate  by  the  action  of  orthophosphoric 
acid  on  calcium  carbonate  was  pointed  out  by  H.  Ritthausen  in  1877, 
but  the  second  reaction — the  formation  of  tricalcium  phosphate — has 
not  heretofore  been  clearly  understood. 

The  importance  of  these  reactions  from  an  agricultural  standpoint 
is  explained  at  some  length. 

A review  of  the  detailed  accounts  of  fertilizer  experiments  shows  no 
accurate  data  as  to  the  composition  of  the  superphosphates  used  in 
such  experiments,  especially  as  to  the  amount  of  free  phosphoric  acid 
and  monophosphates  (of  calcium,  magnesium,  iron,  and  aluminium) 
they  contained.  The  author  states  that  tor  this  reason  all  previous 
experiments  in  this  line  have  been  incomplete,  and  that  the  deductions 
from  them  do  not  possess  the  value  commonly  attributed  to  them.  In 
order,  therefore,  to  obtain  more  accurate  data  on  the  subject  he  carried 
out  a number  of  experiments  with  monocalcium  phosphate,  both  in 
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solid  form  and  in  solution,  mixed  witli  ealcite  or  limestone,  with  free 
phosphoric  acid,  etc.  These  and  similar  experiments  lead  to  the  con- 
clusions that  calcium  carbonate  forms  less  triphosphate  out  of  dilute 
solutions  than  out  of  concentrated  solutions;  that  the  energy  of  the 
decomposition  of  calcium  carbonate  depends  upon  the  concentration  of 
the  monophosphate  solutions,  and  the  amount  of  triphosphate  formed  is 
determined  by  the  same  factor;  and  that  the  circulation  of  monocalcium 
phosphate  solutions  is  dependent  upon  their  concentration,  dilute 
solutions  circulating  much  more  rapidly  in  calcareous  soils  than  con- 
centrated. 

Experiments  in  which  orthophosplioric  acid  was  substituted  for  the 
monophosphate  showed  that  the  absorption  of  this  substance  increased 
with  the  concentration  of  the  solution. 

Experiments  to  determine  the  depth  to  which  the  soluble  phosphates 
would  sink  unaltered  in  different  kinds  of  soil  are  described,  as  well  as 
others  to  observe  the  circulation  and  decomposition  of  phosphates 
in  the  principal  constituents  of  soils  (sand,  calcium  carbonate,  clay,  and 
humus),  and  the  absorptive  power  of  different  soils.  The  apparatus 
used  in  the  latter  experiments  are  described  and  illustrated. 

These  experiments  show,  in  general,  that  as  soon  as  the  monophos- 
phate in  superphosphates  comes  in  contact  with  the  water  in  the  soil 
decomposition  sets  in,  which,  in  the  presence  of  calcium  carbonate, 
results  finally  in  the  transformation  of  a large  proportion  of  themono- 
phospate  into  triphosphate. — w.  h.  b. 

Comparative  investigations  on  the  weight  and  the  specific  grav- 
ity of  the  different  peas  in  a pod,  S.  M.  Andree  (Alim.  Svensjca 
Utsadesfor.  Tidskrift , II  (1892),  pp.  132-144). — The  author  selected  600 
pods  from  dried  pea  vines,  100  containing  two  peas  each,  100  contain- 
ing three  peas  each,  etc.  They  were  arranged  in  groups  aud  subgroups 
according  to  the  number  and  position  of  the  peas  in  the  pod,  the  one 
nearest  the  stem  being  designated  as  number  one.  The  peas  were 
weighed  on  two  occasions,  with  an  interval  of  some  days,  and  the  aver- 
age taken  as  their  weight.  Tabular  information  is  given  showing  the 
average  weight  of  the  peas  in  each  group.  The  lightest  peas  w'ere 
always  found  near  both  ends  of  the  pod.  The  average  weight  of  a pea 
in  a pod  was  greater  the  larger  the  number  of  peas  in  the  pod,  so  that 
the  largest  pods  contained  the  heaviest  peas.  The  weight  of  the  peas 
next  the  point  of  the  pod  increased  with  the  increased  number  of  peas 
in  the  pod.  With  the  exception  of  the  first  and  last  peas  there  was 
but  a very  small  difference  in  the  weight  of  the  peas  in  the  same  pod. 

The  specific  gravity  determinations  were  made  with  distilled  water  by 
means  of  a picnometer  and  corrections  made  for  temperature.  The 
results  obtained  were,  in  general,  comparable  with  those  found  for  the 
weights,  but  the  author  thinks  that  in  practice  in  selecting  seed  no 
attention  need  be  paid  to  the  specific  gravity. — F.  w.  w. 
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The  influence  of  soil  moisture  on  plants,  E.  Gain  (Bui.  Sog.  Bot. 

France , 40  (1893),  No.  2 , pp.  142-144 , and  No.  3,  p.  145). — The  author 
conducted  a series  of  experimental  cultures  to  ascertain  the  effect  of 
soil  moisture  on  the  anatomical  structure  of  plants.  The  species 
grown  were  Lupinus  albus,  Papaver  somniferum  setigerum , Polygonum 
fagopyrum , and  Heliantlms  tuber osus.  The  plants  were  grown  in  pots 
and  the  amount  of  moisture  regulated  so  as  to  be  constant.  One  lot 
was  grown  in  soil  containing  only  a very  limited  amount  of  moisture,  j 
and  the  other  in  soil  nearly  saturated.  The  observed  differences  are  tab-  j 
ulated  for  the  Lupinus  and  the  Papaver , the  others  not  differing  in  any  | 
essentials  from  them.  The  parts  examined  were  the  petioles  of  the 
lupine  and  the  peduncles  of  the  poppy,  Polygonum , and  Relianthus. 

The  author’s  conclusions,  based  upon  some  rather  striking  tabular 
matter  are:  The  adaptation  of  plants  to  their  very  different  soil  con- 
ditions is  retained  in  their  anatomical  structures  even  to  the  extremity 
of  their  aerial  stems.  This  adaptation  in  the* case  of  the  above  men- 
tioned studies  may  be  characterized  as  follows:  (a)  The  number  of  fib- 
rovascular  bundles  is  most  numerous  in  plants  grown  in  dry  soil ; (b) 
the  number  of  vessels  in  each  bundle  is  less  in  the  dry-soil  plants;  (c)  \ 
the  development  of  sclerenchyma  is  often  very  important  toward  the 
outer  part  of  the  fibrovascular  bundles  in  the  moist  soil  plants;  (d)  the 
production  of  collenchyma  is  often  very  thick  and  continuous  in  plants 
grown  in  very  dry  soil. 

In  the  plant  grown  in  dry*soil  the  conducting  vessels  are  scattered,  j 
assuring  a better  circulation  throughout  the  plant,  while  in  the  plant 
grown  in  moist  soil  they  are  protected  externally  by  a supporting 
sclerenchyma  which  prevents  injury  to  the  turgid  stem  from  bending 
on  account  of  its  great  length. — w.  H.  E. 

The  nitrogen  compounds  contained  in  meteoric  waters,  A. 
Petermann  and  J.  GraetiAU,  (Bui.  Sta.  Agron.  Gembloux,  No  52, 
July , 1893 , pp.  5-26). — This  is  the  second  part  of  a report  on  researches 
on  the  composition  of  the  atmosphere,  carried  on  for  many  years,  the 
first  part  of  which  related  to  the  carbonic  acid  of  the  atmosphere.* 

The  meteoric  waters  (rain,  snow,  and  frost)  were  collected  during  the  I 
period  from  January  1,  1889,  to  December  31,  1891,  and  analyzed  i 
whenever  a sufficient  amount  was  obtained  to  permit  of  it.  In  other 
cases  determinations  were  made  at  intervals  of  variable  length.  The 
results  of  141  determinations  of  ammoniacal,  nitric,  and  nitrous  nitro- 
gen are  tabulated  and  illustrated  in  a diagram.  The  following  con- 
elusions  are  drawn: 

The  meteoric  waters  obtained  at  Gembloux.contained,  on  the  average, 
1.49  mg.  of  combined  nitrogen  per  liter,  which,  for  a precipitation  of 
692  mm.,  corresponds  to  10.31  kg.  per  hectare  annually. 

In  100  parts  of  total  nitrogen  there  are  76  parts  of  ammoniacal  nitro-  j 
gen,  and  24  parts  of  nitric  and  nitrous  nitrogen.  The  amount  of  J 

* Mem.  Acad.  Roy.  Belgique,  47,  1892. 
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nitrogen  in  the  form  of  carbonate  of  ammonia  is  therefore  greater  than 
that  in  the  forms  of  nitrate  and  nitrite  of  ammonia. 

The  composition  of  the  meteoric  waters  varies  with  each  rainfall  from 
j month  to  month  and  from  year  to  year.  Their  richness  depends  espe- 
cially on  the  amount  of  the  precipitation,  and  this  factor  also  determines 
the  amount  of  nitrogen  compounds  supplied  to  the  soil.  The  average 
richness  of  the  waters  begins  to  decrease  during  the  month  of  April, 
reaches  its  minimum  in  June  and  July,  and  attains  its  highest  point  in 
February.  This  may  be  explained  by  the  fact  that  gentle  precipitations 
(mist)  and  precipitations  in  the  form  of  frost  and  snow  are  much  richer 
i than  rain,  reaching  occasionally  five  times  the  general  average  of  the 
j latter. 

Meteorological  observations  covering  only  the  visible  phenomena  of 
storms  are  insufficient  to  establish  any  relation  between  the  electrical 
| condition  of  the  atmosphere  and  the  richness  of  rain  water  in  oxides 
j of  nitrogen. — w.  H.  B. 

Experiments  with  cow  urine  and  liquid  manure  at  Balum 
Agricultural  College  (Denmark),  X889-‘92,  FT.  A.  Hansen  ( Tidsskr . 
Landolcon .,  12  (1893),  pp.  424-478) . — Examination  of  cow  urine. — The 
i urine  from  12  cows  in  the  college  herd  was  carefully  collected,  weighed, 

! and  sampled  once  every  month  for  a year,  from  September,  1891,  to 
September,  1892.  A record  was  kept  of  the  food  eaten  and  the  milk 
! produced  during  this  period.  The  cows  used  were  in  milk  nearly  all 
I the  time  and  vere  at  different  stages  of  ■the  period  of  lactation.  The 
| following  table  gives  the  average  figures  obtained  in  the  investigation : 

Milk,  excrement,  and  food  of  twelve  cows,  1891-92. 


Date. 

Milk 

yield. 

Solid 

excre- 

ment. 

Urine. 

Nitro- 
gen in 
urine. 

Food  per  cow  daily. 

Mangel - 
wur- 
. zels. 

Hay. 

Straw. 

Sugar- 

beet 

pulp. 

Cone. 

feeds. 

Seven  winter  months. 

Pounds. 

Pounds 

Pounds. 

Per  ct. 

Pounds: 

Pounds. 

Pounds. 

Pounds . 

Pounds . 

October  30,  3891 

25.0 

66.4 

38 

0.  817 

70 

5.0 

8 

6.0 

December  1, 1891 

27.9 

50.7 

35.3 

1.  027 

60 

2.0 

8 

30 

6.  5 

December  30,  1891 

22.9 

49.2 

12.1 

1.  391 

70 

2.0 

8 

7.  5 

February  2, 1892 

18.4 

43  -4 

14.2 

1.184 

50 

0. 17 

8 

7.  25 

March  2. 1892.. 

17.2 

42.2 

11.2 

1.  575 

50 

0. 17 

8 

7.  25 

March  30. 1892 

15.  7 

40.6 

11.8 

1.  406 

50 

0.17 

8 

7.  25 

April  29, 1892 

11.6 

47.0 

11.5 

1.466 

30 

0.  33 

8 

8.0 

Average 

19.8 

48.  5 

13.5 

1.224 

54.3 

1.41 

8 

4.3 

7. 11 

Five  summer  months. 

Soiling- 

crop  sf 

June  1, 1892  

15.2 

45.  3 

24.2 

0. 929 



1.5 

4 

43 

4.  33 

June  29, 1892  

19.0 

63.2 

20.2 

0.  979 

6.0 

0.  5 

55 

4. 33 

August  2, 1892 

22.8 

56.  5 

32.5 

1.114 

6.  0 

58 

4. 42 

September  2, 1892 

26.2 

48.  0 

22.  5 

1.  253 

6.  0 

5.  0 

63 

5.  00 

October  2, 1892 

25.7 

53.2 

18.4 

1.102 

44 

6.0 

6.0 

16 

5.’  00 

Average 

21.  8 1 53. 3 

23.6 

1.077 

8.8 

! 5.1 

3.1 

47 

4.42 

Average  for  whole 

year 

20.6 

50.  5 

17.7 

1.142 

1 
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The  soiling  crops  fed  during  the  summer  months  were  made  up  of 
green  grass  during  May,  green  grass  and  green  clover  during  June, 
green  clover,  vetches,  and  yellow  mustard  during  July,  lucern  and 
buckwheat  during  August,  and  mangel-wurzels  during  September. 

The  data  show  that  the  quantity  of  urine  excreted  and  its  composi-  i 
tion  are  greatly  dependent  on  the  food  and  also  upon  the  season.  Less 
urine  was  voided  during  the  winter  than  during  the  summer,  in  spite 
of  the  fact  that  roots  were  fed  liberally  in  winter.  It  is  also  noticeable 
that  where  the  roots  were  decreased  from  70  to  50  pounds  (December 
30  to  February  2)  the  average  quantity  of  urine  increased  from  12.1  to 
14.2  pounds  per  cow  per  day,  and  the  further  decrease  to  30  pounds  of 
roots  during  April  did  not  diminish  the  excretions  of  urine. 

The  cows  voided  three  and  one  half  times  as  much  solid  as  liquid 
manure  while  on  winter  feed,  and  two  and  one  fourth  times  as  much 
while  on  summer  feed.  During  the  year  18,431  pounds  of  dung  and 
6,154  pounds  of  urine  were  voided  per  cow. 

The  following  table  shows  the  distribution  of  nitrogen  in  feed,  milk, 
and  urine,  and  the  proportion  of  nitogen  recovered  in  the  urine: 

Nitrogen  in  food,  millc,  and  urine. 


Nitrogen  in 

Proportion 
of  nitrogen 
in  food 
recovered.  | 
in  uriDe.  ! 

Proportion  of 
niti  ogen  in 
food  less  that- 
in  milk, recov- 
ered in  urine. 

Food. 

Milk. 

Urine. 

Pounds. 

Pounds. 

Pounds. 

Per  cent. 

Per  cent. 

Total  for  year. ...... ........ 

193. 97 

45. 19 

73.  72 

Total  for  seven  winter  months. 

110.  71 

25.31 

35.  08 

Total  for  five  summer  months 

83.  26 

19. 88 

38.  64 

Average  per  month  for  winter  months 

5.  01 

32 

41 

A vera ge  per  month  for  summer  months. 

7.73 

46 

61 

Average  per  month  for  year 

6. 14 

38 

49 

The  percentage  of  potash  and  of  phosphoric  acid  in  the  urine  were 
determined  every  third  month.  The  liquid  manure,  which  often  had 
been  in  contact  with  the  dun  g and  drained  into  the  urine  cistern  of  the 
stable,  was  also  sampled  an  d analyzed,  with  the  following  results: 


Analysis  of  cow  manure  and  liquid  manure. 


Cow  urine. 

Liquid  manure  from  stable. 

Spring. 

Sum- 

mer. 

Au- 

tumn. 

Win- 

ter. 

Aver- 

age. 

Jan., 

1889. 

Dec., 

1889. 

Dec., 

1890. 

OO  73 
CD  4 

Oct., 

1891. 

A pril. 
1892. 

Aver-  : 
age.  , 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  cl. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Nitrogen 

Potash 

1.482 

1.  007 

1.  057 

1.  201 

1. 187 

j 0.441 

0.  328 

0.  469 

0.  491 

0.  384 

0.441 

0,  426 

1. 131 

1.279 

1. 413 

1. 181 

1.  272 

0.454 

0.  356 

0.  350 

0.  519 

0. 405 

0.  365 

0.438 

Phosphoric 

ac.i  d 

0.  055 

0.  009 

0.  012 

0.  024 

0.  021 

0.  012 

0.  Oil 

0.  027 

0.  017 

Experiments  in  preserving  liquid  manure. — Six  exjieriments  are 
reported  in  keeping  liquid  manure  in  a small  tight  cistern  made  of 
stone  and  lined  with  cement  and  asphalt.  The  liquid  manure  was  kept 


FOREIGN  INVESTIGATIONS. 


525 


in  the  cistern  from  one  to  six  months  at  a time.  In  all,  18,107  pounds 
of  liquid  manure  was  placed  in  the  cistern  and  17,996  pounds  taken 
out,  a loss  of  111  pounds.  The  nitrogen  decreased  from  81.29  pounds 
at  the  beginning  to  80.88  pounds  at  the  end,  and  the  potash  from  39 
pounds  to  38.95  pounds.  The  average  loss  per  month  was  0.3  per  cent 
of  liquid  manure,  1.7  per  cent  of  nitrogen,  and  0.1  per  cent  of  potash. 

Field  experiments  with  liquid  manure. — Experiments  with  liquid 
manure  for  grass  land  and  mangel-wurzels  were  conducted  during 
1889-92.  In  the  experiment  on  grass  land  34J,  51£,  and  69  barrels  of 
liquid  manure  per  acre  were  applied  in  October,  December  to  January, 
and  April,  respectively.  In  all  cases  but  one  the  yields  of  hay  per  100 
pounds  of  nitrogen  applied  were  larger  with  the  larger  applications 
in  which  the  liquid  manure  was  sprinkled  over  the  land  during  Decem- 
ber and  January.  It  was  found  better,  where  practicable,  to  keep  the 
manure  over  winter  and  apply  it  in  the  spring. 

Liquid  manure  which  had  been  kept  for  some  time  (one  to  six  months) 
in  the  cistern  was  compared  with  fresh  manure  in  a number  of  experi- 
ments. In  every  trial  the  yield  of  hay  was  relatively  larger  where  old 
liquid  manure  was  applied.  Analyses  show  that  the  old  liquid  manure 
contained  less  nitrogen,  ammonia,  and  phosphoric  acid,  but  more  potash 
than  the  fresh  liquid  manure. 

As  to  the  best  time  to  apply  manure  in  summer,  the  best  results  with 
grass  and  with  root  crops  were  obtained  when  the  liquid  manure  was 
applied  in  April  or  in  July  (for  roots).  “The  liquid  manure  intended 
for  grass  land  ought  generally  not  to  be  kept  long  after  April  1,  but 
ought  to  be  distributed  as  it  accumulates.”  For  mangel-wurzels  the 
highest  yields  were  obtained  in  applying  the  manure  in  July,  with 
April  coming  next.  It  is  possible  that  the  better  results  during  July 
are  wholly  or  partly  due  to  the  greater  potash  content  of  summer  urine. 

As  regards  the  manner  of  applying  the  liquid  in  the  root  field  during 
the  growing  period  of  the  roots,  the  result  of  three  years’  work  shows 
plainly  that  liquid  manure  should  be  distributed  only  between  the  rows, 
and  that  the  later  during  the  summer  the  manure  is  applied  the  rela- 
tively poorer  the  results  obtained  from  distributing  it  over  the  whole 
field.  The  author  describes  delivery  tanks  constructed  for  the  purpose 
of  applying  the  liquid  manure  between  the  rows. — F.  w.  w. 

Experiments  in  manuring  meadows,  Edler  ( Braunschw . landw. 
Ztg .,  61  (1893),  N~o.  41,  pp.  175,  176). — In  four  localities  in  the  Harz 
Mountains,  Germany,  experiments  were  conducted  to  determine  the 
most  profitable  commercial  fertilizers  for  meadows.  In  three  of  the 
experimental  fields,  representing  three  classes  of  soil,  the  number  of 
plats  was  20.  The  fourth  experimental  field,  where  only  15  plats  were 
used,  had  to  be  abandoned  on  account  of  imperfect  drainage.  Prior  to 
the  first  manuring  the  yield  of  hay  on  each  plat  was  determined  and 
the  plats  were  then  so  grouped  that  the  average  productiveness  of  the 
plats  devoted  to  each  fertilizer  was  practically  the  same. 
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Lime,  kainitl  ground  Thomas  slag,  and  nitrate  of  soda  were  used 
singly  and  in  combination,  at  the  rate  of  1,600  pounds  of  lime  per  acre, 
480  pounds  of  kainit,  400  pounds  of  slag,  and  160  pounds  of  nitrate 
of  soda.  These  fertilizers  were  applied  in  the  fall. 

For  four  years,  1886  to  1889,  inclusive,  the  applications  were  repeated 
annually  on  the  same  plats.  During  the  next  three  years,  1890  to  1892? 
no  fertilizers  were  applied,  and  the  residual  effects  of  the  different  fer- 
tilizers on  the  hay  crop  were  thus  determined. 

The  following  table  gives  the  average  results  in  the  three  localities 
for  the  four  years  when  the  fertilizers  were  applied  annually,  reckoning 
the  yield  of  the  unmanured  plats  at  100 : 

. Effect  of  fertilizers  on  the  yield  of  hay. 


At  Bre- 
merhohe. 

At  Ein- 
ersburg. 

At  Bo- 
land.’ 

Tin  manured .... 

100 

100 

100 

105 

108 

108 

Kainit 

120 

116 

112 

Thomas  slag 

99 

105 

102 

Lime  and  kainit 

125 

127 

133 

Lime  and  Thomas  slag 

104 

110 

no 

Kainit  and  Thomas  slag  

148 

136 

134 

Lime,  kainit,  and  Thomas  slag  

131 

134 

136 

Lime,  kainit,  Thomas  slag,  and  nitrate  of  soda 

159 

160 

163 

The  above  table  shows  the  favorable  effect  of  kainit,  either  alone  or 
in  combination  with  Thomas  slag.  With  kainit  at  30  cents  per  100 
pounds,  Thomas  slag  at  42  cents,  lime  at  14J  cents,  and  nitrate  of  soda 
at  $2.76,  a mixture  of  kainit  and  Thomas  slag  gave  the  largest  net 
profit,  followed  by  kainit  alone,  and  then  by  a mixture  of  kainit  and 
lime.  No  other  application  was  profitable. 

The  favorable  residual  effect  of  a mixture  of  kainit  and  Thomas  slag 
was  apparent  during  the  years  1890-’92,  when  no  application  of  ferti- 
lizers was  made. — J.  f.  d. 

Influence  of  the  size  of  grains  of  seed  wheat  on  the  yield  of 

the  resulting  crop,  F.  Deprez  (Jour.  Agr.  Prat.,  57  (1893),  No.  41, 
pp.  503-505). — At  the  experiment  station  of  Cappelle  large  grains  from 
both  the  middle  and  the  extremity  of  the  ear  were  compared  with 
small  grains  from  the  same  parts  of  the  ear  as  to  their  relative  values 
for  seed.  The  comparison  of  large  and  small  grains  was  repeated  on 
three  varieties  of  wheat,  using  seed  from  the  ears  ripening  earliest  and 
from  those  ripening  latest.  The  seed  was  carefully  sown  at  a distance 
of  20  centimeters  (8  inches)  each  way,  the  drills  sown  with  large  grains 
alternating  with  those  sown  with  small  grains.  For  the  crop  of  1892 
all  seed  grains  were  from  the  middle  of  the  ear;  in  1893  seed  from  the 
middle  and  extremity  of  the  ear  was  used.  The  results  for  both  years 
appear  in  the  following  table : 
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Yield  of  wheat  per  hectare  from  large  and  small  grains  of  seed. 


Variety  No.  1 : 

Early  ears,  middle •. 

Late  ears,  middle 

Variety  No.  2: 

Early  ears,  middle 

Late  ears,  middle 

Variety  No.  B,  early  ears,  middle. 


From 

large 

grains. 


From 

small 

grains. 


Difference 
in  favor 
of  large 
grains. 


1892. 


Kg. 


Kg. 


Kg. 


5,  726  4,  799 

6, 172  4,  235 


927 

1,937 


5,  231  3, 123 

4,  680  2, 456 

. 5, 879  3, 543 


2, 108 
2,  224 
2,336 


1893. 

Variety  No.  1 : 

Early  ears,  middle I 

Early  ears,  extremity ; 

Late  ears,  middle 1 

Late  ears,  extremity 

Variety  No.  2: 

Early  ears,  middle ! 

Early  ears,  extremity  

Late  ears,  middle 1 

Late  ears,  extremity 

Variety  No.  3,  early  ears,  middle 


5,  835 
5, 492 
5,  869 

5,  291 

5,142 
•5,  587 

6,  330 
4,897 
6,  365 


5,769 
4,  425 
4,347 

4,  491 

5,  035 
5,  242 
4,  543 
4,  393 
6, 161 


66 
1,  067 
1,  522 
800 

107 

345 

1,787 

504 

204 


In  every  case  large  seed  gave  a heavier  yield  of  grain  than  small 
seed.  The  yield  of  straw  was  also  greater  from  the  use  of  large  grains, 
except  in  one  case. 

The  author  draws  no  conclusion  as  to  the  relative  value  of  the  earliest 
and  latest  ears  of  wheat  or  grains  from  the  middle  and  from  the  ex- 
tremity of  the  ear  as  sources  of  seed  wheat. — J.  F.  d. 

On  the  germination  of  Ricinus,  L.  Sablon  (Comp.  Rend.,  117 
( 1893 ),  No.  16,  pp.  524-527). — The  author  has  made  a study,  from  a 
chemical  point  of  view,  of  the  modifications  produced  during  the  ger- 
mination of  the  seed  of  Ricinus.  The  chemical  composition  of  the 
seed  is,  according  to  Husemann,  water  6 per  cent,  nitrogen  19  per  cent, 
fat  66  per  cent,  soluble  carbohydrates  3 per  cent,  fiber  2 per  cent,  and 
ash  3 per  cent.  The  author’s  investigations  were  on  the  variation  of 
the  fats,  fatty  acids,  and  glucose.  He  has  determined  the  different 
stages  of  germination  by  the  length  of  the  radicle,  on  the  ground  that 
the  chemical  phenomena  observed  in  a sprouting  seed  is  proportional  to 
the  state  of  development  of  the  plant  rather  than  the  duration  of  the 
period  of  germination. 

13093 — No.  5 6 
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The  following  table  shows  how  the  oil  content  diminishes  in  the 
albumen  and  plantlet  in  proportion  to  the  increased  length  of  the 
radicle : 

Analysis  of  germinating  seed. 


Albumen. 

Plantlet. 

Length  of  radicle. 

Weight 
of  dry 
matter. 

Weight 
of  oil. 

Per  cent 
of  oil 
to  dry 
matter. 

Weight 
of  dry 
matter. 

Weight 
of  oil. 

Per  cent 
of  oil 
to  dry 
matter. 

Cm. 

0.0* 

Grams. 

2.980 

Grams. 

\ 2. 054 

69 

Grams. 

Grams. 

0.7 

1.910 

1.  280 

67 

0.116 

0.  076 

45 

1.3 

2.069 

1.223 

59 

0. 189 

0.038 

20 

4 

3.020 

1.344 

44 

0.  636 

0.113 

17 

5 

1.  836 

0.  667 

36 

0.  589 

C.  080 

13 

6 

1.  297 

0.  310 

24 

0.  662 

0.  061 

9 

8 

1.615 

0.  364 

22 

0.  830 

0.  070 

8 

10 

1.228 

0.  253 

20 

0.680 

0.  066 

9 

12 

1.  261 

0. 135 

11 

0.  840 

0.  060 

7 

* Albumen  and  embryo. 


The  above  table  shows  a constant  decrease  in  the  oil  content  of  the 
albumen  until  it  reaches  about  10  per  cent  at  the  end  of  germination, 
that  is,  when  the  cotyledons  have  emerged  from  the  albumen.  It  also 
shows  a constant  decrease  in  the  oil  content  of  the  plantlet  to  about  8 
per  cent. 

The  fatty  acids  were  examined  and  their  amount  estimated  by  the 
quantity  of  soda  required  to  neutralize  them.  In  the  albumen  the 
quantity  increased  somewhat  irregularly  with  the  germination.  In  the 
plantlet  the  maximum  was  reached  when  the  radicle  was  a little  less 
than  1 cm.  in  length.  The  author  was  not  able  to  decide  positively 
on  the  presence  of  glycerin.  Glucose  existed  in  very  small  quantities  in 
the  albumen  of  the  seed,  but  increased  rather  rapidly  during  germina- 
tion, as  is  shown  by  the  following  table: 


Glucose  in  germinating  seed. 


' Length  of  radicle. 

Weight  of 
dry  matter. 

Glucose. 

Per  cent  of 
glucose  to 
dry  matter. 

Grams. 
2.  302 

Grams. 
0. 010 

0.4 

1 5 centimeters  - . . . , .................................. 

1.953 

0. 064 

3 

2 o centimeters 

1.  784 

0. 130 

7 

4 . 0 centimeters 

,2.  000 

0.  210 

10 

8 0 centimeters 

1.  615 

0.  222 

13 

10.0  centimeters 

1.  228 

0. 175 

14 

* Whole  seed.  i.  e.,  albumen  and  embryo.  • 


When  the  albumen  and  plantlet  are  both  considered,  as  much  as  20 
per  cent  of  glucose  is  sometimes  found.  From  this  it  would  seem  that 
the  glucose  is  provided  more  or  less  directly  by  the  transformation  of 
the  oil,  and  the  content  of  one  diminishes  as  the  other  increases. 

The  author  has  investigated  the  decrease  of  the  oil  content  and  the 
increase  of  the  glucose  in  artificial  conditions  and  finds  practically  the 
same  results  as  previously  given. 
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He  compared  the  isolated  albumen  of  germinating  seeds  with  that 
still  connected  with  the  embryo  and  found  the  change  took  place  faster 
in  the  isolated  albumen  than  in  the  normally  germinating  seed. — w.  H.  e. 

Weeds  of  Ontario,  J.  H.  Panton  ( Ontario  Agr.  College  Bui.  No.  91, 
Nov.  15,  1893,  pp.  7,  Jigs.  4). — Replies  to  the  author’s  inquiries  give  the 
following  twenty-five  as  the  worst  weeds  in  Ontario : Canada  thistle, 
wild  mustard,  wild  oats,  oxeye  daisy,  burdock,  couch  grass,  ragweed, 
wild  peas,  cockle,  dock,  redroot,  bur,  wild  flax,  foxtail,  pigweed, 
black  bindweed,  milkweed,  sorrel,  purslane,  blueweed,  mullein,  may- 
weed, lamb’s  quarters,  sow  thistle,  and  bindweed.  The  species  are 
given  in  the  order  of  their  relative  badness.  Descriptions  and  illustra- 
tions are  given  of  penny  cress  ( Thlaspi  arvense),  tumbleweed  ( Sisym- 
brium sinapistrum),  wild  carrot  ( Baucus  carota),  clotbur  (Xanthium 
canadense),  and  dodder  ( Cuscuta  trifolii).  These  weeds  are  becoming 
established  and  the  public  is  warned  against  them.  A systematic  list 
of  92  species  of  weeds  representing,  76  genera  and  28  orders,  is  given, 
together  with  information  as  to  the  period  of  their  duration. — w.  H.  e. 

The  propagation  of  pourridie  of  the  grape  through  cuttings  and 
scions  packed  in  layers  of  sand,  A.  Prunet  ( Comp.  Bend.,  117  (1893), 
No.  17,  pp.  562-564). — The  author  calls  attention  to  the  usual  practice 
of  packing  cuttings  and  scions  of  grapevines  in  layers  of  sand,  either 
when  intended  for  shipment  or  to  be  kept  for  a time  until  planted  or 
grafted.  The  sand  protects  them  and  prevents  the  growing  of  buds 
or  roots,  but  the  lack  of  air  and  unavoidable  presence  of  some  mois- 
ture makes  it  a favorable  place  for  the  development  of  fungi. 

Yiala  has  already  shown*  that  iSclerotinia  fucheliana  is  propagated 
in  this  way  and  when  the  sclerotia  of  the  fungus  come  between  the 
contact  surfaces  of  graft  and  stock  they  prevent  their  union. 

Specimens  of  young  vines  were  submitted  to  the  author  which  had 
been  grafted  in  the  spring  of  1892  and  which  were  plainly  affected  in 
some  way.  The  author  found  the  subterranean  portion  of  the  stock 
nearly  covered  with  a thick  mat  of  uniform  brown  mycelial  filaments, 
the  characters  of  which  agreed  with  those  of  Dematophora  glomerata, 
the  cause  of  pourridie  in  sand  or  sandy  soil.  The  later  observation  of 
the  conidiophores  confirmed  the  determination  that  the  fungus  was 
Dematophora  glomerata.  An  investigation  showed  that  the  stock  of 
the  vine  had  remained  for  a long  time  before  planting  in  a dark,  damp 
cellar,  in  sand  which  had  been  used  for  many  years  for  the  storing  of 
grafts,  cuttings,  and  rooted  plants.  The  cuttings  and  some  rooted 
plants  had  doubtless  carried  the  Dematophora  to  the  sand  at  some 
previous  time  and  it  was  still  being  propagated  and  distributed  by 
means  of  the  cuttings  placed  in  it.  The  author  thinks  that  uncon- 
sciously in  this  way  the  disease  is  spread  to  regions  and  vineyards  not 
infected. 


* Rev.  gen.  Bot.,  3 (1891),  p.  145. 
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The  sand  in  which  cuttings  and  grafts  were  received  was  examined  at 
the  request  of  a number  of  viticulturists  and  among  the  ddbris  were 
evidences  of  the  presence  of  Bematophora  glomerata.  It  had  already 
caused  the  disease  in  two  vineyards.  In  three  other  cases  were  found 
Beesleria  liypogea , thought  to  be  another  cause  of  the  pourridie.  The  most 
serious  feature  of  this  disease  is  that  the  affected  plants  will  surely  die 
and  will  for  a long  time  inoculate  the  soil.  In  order  to  prevent  the 
propagation  and  distribution  of  these  diseases  of  grafts  and  stock 
the  author  suggests  the  following  precautions : Sand  intended  to  receive 
cuttings,  scions,  or  rooted  plants  should  be  clean,  aired,  and  not  toe 
damp;  it  should  be  stored  under  a shed  with  a north  exposure;  its 
humidity. should  not  be  permitted  to  exceed  10  per  cent;  no  cuttings 
or  plants  not  used  should  remain  in  the  sand  indefinitely;  and  it 
should  be  heated  every  year  in  an  oven  to  sterilize  it,  or,  where, this 
is  not  practicable,  during  the  heat  of  summer  it  should  be  exposed  on 
some  level  place  to  the  air  and  sun,  and  frequently  stirred. — w.  H.  e. 

The  Peziza  of  mummified  quince  fruits,  E.  Prillieux  ( Bui  Soc. 
Bot.  France , 10  (1893),  No.  3,  pp.  219,  220). — The  author  has  been  for 
some  time  studying  the  disease  of  quince  leaves.  Specimens  from  one 
of  the  provinces  submitted  to  him  were  covered  with  a white  powder, 
the  spores  of  a Monilia , which  was  determined  as  M.  linhartiana, 
already  reported  from  Hungary  as  living  on  the  leaves  of  Prunns 
padus,  and  in  Italy  on  the  leaves  of  the  quince  and  service  tree,  and 
described  and  figured  by  Briosi  and  Oavara  as  Ovularia  necans. 

The  author  reports  the  abortive  and  mummified  fruits  of  the  quince . 
as  very  abundant,  while  their  leaves  were  covered  by  the  Monilia 
fructification.  The  filaments  of  the  fungus  mycelium  had  forced  their 
way  through  the  tissues,  making  a compact  mat.  Specimens  were 
exposed  in  pots  near  the  laboratory,  where  in  winter  they  were  often 
covered  with  snow.  Toward  the  middle  of  March  the  fruits  were 
covered  with  the  apothecia  of  a Peziza  whose  spores  germinated 
readily  in  moist  air,  producing  germination  tubes  somewhat  similar  to 
those  shown  by  Woronine  as  of  the  Peziza  of  Vaccinium  fruits. 
The  young  leaves  of  the  quince  were  inoculated  and  the  disease 
readily  produced.  The  resemblance  of  the  fungus  to  Sclerotinia  padi 
and  S.  aucuparice  is  quite  marked.  The  author  thinks  this  disease 
quite  different,  however,  and  has  described  it  under  the  name  Peziza 
linhartiana. — w.  H.  E. 

A new  enemy  of  the  vine  (Blanyulus  guttulatus),  M.  Fontaine 
( Gompt . Bend .,  117  (1893),  No.  16,  pp.  527,528). — Last  April  the  author 
planted  non-rooted  cuttings  of  four  American  varieties  of  grapes. 
The  cuttings  were  sunk  as  far  as  the  upper  bud  in  the  soil  and  every- 
thing was  done  to  contribute  toward  their  successful  growth.  The 
sprouts  appeared  very  irregularly  here  and  there  throughout  the 
nursery.  The  author  uncovered  the  plants  to  find  the  cause  of  their 
behavior.  Those  which  showed  no  signs  of  life  were  dug  up  and  small 
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myriapods  were  found,  5 to  10  for  each  sprout,  forming  regular  knots 
of  about  the  size  of  a small  pea.  Ail  parts  underneath  the  soil  were 
equally  attacked.  Some  of  the  young  shoots  were  attacked  by  these 
pests,  and  tunnels  extending  many  centimeters  into  the  interior  of  the 
branches  were  observed.  The  author  collected  as  many  as  possible 
and  in  that  way  saved  part  of  his  plantation.  The  determination  as 
Blanyulus  guttulatus  was  made  by  F.  Henneguy,  of  the  College  of 
France.  This  myriapod  is  a well-known  enemy  of  strawberries,  salad, 
and  other  tender  plants,  but  this  seems  the  first  report  of  its  attacking 
the  grape. 

Watering  with  a solution  of  sulpho  carbonate  of  potassium,  or  the 
application  of  sulphur  to  the  soil  before  planting,  will  prove  beneficial 
in  reducing  the  number  of  the  myriapods. — w.  H.  E. 

Effect  of  salt  on  the  digestion  and  exchange  of  albuminoids,  S. 
Gabriel  ( Ztschr . Biol.,  29,  No.  4,  pp.  554-569). — The  author  prefaces 
the  account  of  bis  experiments  with  a resume  of  the  investigations  on 
this  subject  which  indicates  that  the  action  of  salt  is  only  imperfectly 
understood. 

Two  separate  experiments  are  reported,  each  with  two  sheep.  These 
were  fed  hay  to  which  10  and"  30  grams  of  salt,  respectively,  per  head 
daily  was  added  in  two  periods  of  about  a week  each.  In  some  cases  the 
rate  of  digestibility  of  the  nitrogen  was  slightly  higher  when  salt  was 
fed,  and  in  others  there  Avas  no  effect.  In  one  case  an  after  effect  of 
the  salt  seemed  apparent.  In  each  case  individuality  bore  a prominent 
part. 

As  to  the  effect  of  salt  on  the  breaking  down  of  the  albuminoids  of 
the  body,  the  results  with  different  animals  are  at  variance.  When 
it  is  remembered  that  Yoit  and  Weiske  found  that  salt  increased  the 
nitrogen  exchange,  while  in  the  majority  of  cases  in  these  experiments 
and  DubelieFs  experiments  a decrease  of  the  exchange  is  apparent,  and 
that  in  one  case  no  action  was  apparent,  the  only  sure  conclusion  is 
that  the  action  of  salt  is  not  the  same  under  all  conditions.  The  data 
thus  far  secured  do  not  establish  any  connection  between  the  action  of 
salt  on  digestibility  or  exchange  of  nitrogen,  the  diuretic  action,  the 
amount  given,  and  the  manner  of  feeding.  It  may  all  be  a matter  of 
individuality. — E.  w.  A. 

The  digestibility  of  rations  when  fed  in  one  and  in  several  por- 
tions, H.  Weiske  {Ztschr.  physiol.  Chem.,  18,  No.  2,  pp.  109-111). — The 
author  reports  experiments  in  which  like  amounts  of  the  same  ration 
were  fed  in  a single  portion  and  iu  several  separate  portions,  and  the 
digestibility  was  determined.  A sheep  fed  on  a ration  of  hay  and  oats 
digested  the  following  percentages  of  the  nutrients: 
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Percentage  of  nutrients  digested  by  sheep. 


Manner  of  feeding. 

Protein. 

Fat, 

Cellulose. 

Nitrogen- 

free 

extract. 

Fed  in  one  portion 

Per  cent. 
58. 12 
62.  20 
+4.  08 

Per  cent. 
78.26 
82.40 
+4. 14 

Per  cent. 
36.  06 
33.8) 
—2.  26 

Per  cent. 
77.  97 
76.  34 
— 1. 63 

Fed  in  four  portions ■, 

Difference 

The  explanation  offered  for  the  better  digestion  of  the  protein  and  fat 
when  fed  in  four  portions  is  that  in  consuming  the  food  in  small  j>or- 
tions  the  digestive  juices  were  able  to  act  more  thoroughly  and  more 
intensely  on  the  food. 

Experiments  are.  also  reported  with  rabbits  fed  different  total 
amounts  of  food  per  day.  The  results  follow : 


Percentage  of  nutrients  digested  by  rabbits. 


Food  given  daily. 

Protein. 

Fat. 

Cellulose. 

Nitrogen- 

free 

extract. 

93.5  vram s of  oats  

Per  cent. 
66.8 
81.3 
92.6 

Per  cent. 

93.6 

94.7 
93.1 

Per  cent. 

19.6 
10.4 

34.7 

Per  cent. 
67.9 
84.2 
86.5 

84.5  grains  of  oats 

52.0  grams  of  oats 

With  respect  to  most  of  the  nutrients  the  percentage  digested  in- 
creased as  the  amount  fed  diminished.— E.  w.  A. 

The  value  of  asparagin  in  the  nutrition  of  herbivorous  animals, 
H.  Weiske  (Ztschr.  Biol.,  30,  No.  2,  pp.  254-278). — Experiments  with 
herbivora,  rats,  dogs,  and  pigeons,  by  a number  of  different  investi- 
gators, have  tended  to  show  that  while  asparagin  was  not  equivalent 
to  the  albuminoids  in  performing  the  functions  of  nutrition,  it  possessed 
a certain  value  for  conserving  the  albuminoids,  especially  in  a ration 
relatively  poor  in  albuminoids  and  rich  in  carbohydrates.*  Under 
such  conditions  its  addition  to  the  ration  enabled  a storing  of  albumi- 
noids in  the  body  which  had  not  taken  place  on  the  basal  ration;  and 
again,  it  was  used  to  replace  apart  of  the  albuminoids  in  the  ration  of 
milch  cows  without  any  perceptible  effect  on  the  live  weight  or  milk 
production. 

The  author  points  out  that  this  conserving  action  of  asparagin  must 
not  be  considered  the  same  as  that  attributed  to  carbohydrates.  Both 
may  favor  the  storage  of  albuminoids  in  the  body,  but  while  the  con- 
serving action  of  the  carbohydrates  takes  place  when  added  to  a 
ration  rich  in  albuminoids  and  having  a narrow  ratio,  but  not  in  a 
ration  already  rich  in  carbohydrates  and  poor  in  albuminoids,  tli£  con- 
serving action  of  asparagin,  on  the  other  hand,  is  manifest  in  a ration 
poor  in  albuminoids  and  having  a wide  ratio. 

* For  r6sum6  and  account  of  earlier  experiments  by  the  author,  see  E.  S.  R., 
vol.  it,  p.  530. 
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For  instance,  a ration  of  potatoes  and  straw  or  bay  and  starch  fed 
to  herbivorous  animals  is  not  fitted  for  production.  The  addition  of 
starch  does  not  improve  such  a ration,  but  makes  the  matter  worse. 
The  addition  of  albuminoids,  or  of  asparagin,  improves  such  a ration 
and  is  followed  eventually  by  the  storage  of  nitrogen  in  the  body. 

The  author  reports  a trial  with  five  rabbits,  all  of  the  same  litter, 
and  about  seven  months  old.  Two  of  the  lot  (Non.  1 and  3)  were  killed 
at  the  beginning  of  the  trial,  and  the  teeth,  bones,  and  flesh  partially 
analyzed.  The  three  remaining  were  fed  as  follows:  No.  2,  nitrogen- 
free  food  exclusively;  No.  4,  the  same  food,  except  that  a part  was 
replaced  by  a like  amount  of  asparagin;  and  No.  5 the  same  as  No.  4, 
except  that  fibrin  was  fed  in  place  of  asparagin.  Each  animal  was 
kept  in  a separate  pen  lined  with  tin. 

As  a rule  No.  2 (carbohydrates)  ate  its  food  most  eagerly  when  the 
day’s  ration  was  given,  while  the  others  ate  theirs  more  gradually 
through  the  day.  In  six  weeks’  feeding  the  weight  of  No.  2 diminished 
from  2,430  grams  to  1,465  grams.  It  was  then  so  weak  and  nearly  dead 
that  it  was  killed.  It  had  lost  965  grams,  or  40  per  cent. 

No.  4 (carbohydrates  and  asparagin)  thrived  well  for  the  first  three 
Aveeks,  and  after  that  gradually  diminished  in  weight  and  lost  its 
appetite,  so  that  it  was  killed  at  the  end  of  eight  weeks.  It  had  lost 
during  the  trial  690  grams,  or  30  per  cent. 

No.  5 (carbohydrates  and  fibrin)  lost  310  grams  in  eight  weeks,  or 
14.7  per  cent. 

Nos.  4 and  5 were  killed,  and,  together  with  No.  2,  analyzed  the 
same  as  the  two  killed  at  the  beginning.  The  data  shoAv  that  the 
weights  and  the  flesh,  fat,  and  nitrogen  were  much  lower  in  the  case  of 
No.  2 than  No.  4,  indicating  that  the  asparagin  and  carbohydrates  had 
been  a far  more  advantageous  food  than  the  carbohydrates  alone.  No. 
4 fell  considerably  behind  No.  5 (carbohydrates  and  fibrin)  in  all 
respects  except  the  amount  of  fat,  which  was  nearly  the  same  for 
both,  indicating  that  for  fat  production  asparagin  was  nearly  equal 
to  fibrin. 

The  excreta  from  all  the  rabbits  gave  a reaction  for  starch,  and,  after 
treatment  with  hydrochloric  acid,  for  sugar,  although  the  reactions  were 
weak  in  the  case  of  Nos.  4 and  5.  The  feces  of  all  three  animals  contained 
about  the  same  amount  of  nitrogen,  which  in  the  case  of  No.  2 (carbohy- 
drates) must  have  been  derived  principally  from  the  metabolic  products, 
digestive  fluids,  mucin,  epithelium,  etc.  The  feces  of  No.  2 contained 
considerably  less  undigested  crude  fiber  but  much  more  carbohydrates 
than  those  of  Nos.  4 and  5.  From  the  figures  showing  the  percentages 
digested  it  appears  that  No.  2 did  not  digest  the  carbohydrates  as 
nearly  completely  as  Nos.  4 and  5.  While  the  last  two  voided  only 
about  2 grams  per  day  undigested,  No.  2 excreted  more  than  twice 
that  amount.  The  author  concludes  from  this  that  asparagin,  like 
albuminoids,  under  favorable  conditions  may  favorably  influence  the 
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digestion  of  starch;  and  that  tliis  may  have  some  connection  with  a 
previous  observation  of  his  that  asparagin  may  modify  the  depression 
in  digestibility  of  albuminoids  noticed  when  an  excessive  amount  of 
carbohydrates  is  fed. 

Two  other  experiments  were  made  with  rabbits  on  the  same  plan  as 
the  one  described  above.  In  both  cases  the  rabbits  on  carbohydrates 
alone  ate  their  food  the  most  ravenously.  The  feces  of  the  rabbits  fed 
carbohydrates  alone  contained  somewhat  more  undigested  crude  fiber 
and  in  the  second  trial  more  undigested  carbohydrates.  With  respect 
to  the  carbohydrates  the  results  of  the  last  trial  differed  from  those  of 
the  other  two,  since  the  amount  of  undigested  carbohydrates  voided 
was  practically  the  same  for  all  the  rabbits.  It  is  suggested  that, 
as  the  animals  used  in  this  trial  were  considerably  larger,  the  allowance 
of  starch  fed  may  have  been  so  small  that  it  was  digested  as  com- 
pletely as  possible  without  the  aid  of  asparagin,  so  that  there  was  no 
opportunity  for  the  asparagin  to  show  a favorable  action. 

In  view  of  all  the  results  obtained  in  these  three  trials  the  author 
considers  it  highly  probable  that  under  favorable  circumstances  the 
addition  of  asparagin  to  the  food  may  exert  a favorable  influence  on 
the  digestion  of  starch.  But  the  favorable  effect  of  asparagin  in  the 
ration  can  not  be  accounted  for  solely  by  its  action  in  the  digestion  of 
the  nitrogen-free  extract,  since  the  first  experiment,  as  well  as  others, 
has  shown  that  animals  fed  on  carbohydrates  alone  decrease  in  weight 
much  faster  than  those  fed  asparagin,  in  spite  of  the  fact  that  the 
former  receive  and  digest  more  starch  than  the  latter.  It  is  consid- 
ered probable  that  the  favorable  effect  of  asparagin  is  due  rather  to 
its  ability  to  economize  the  albuminoids  of  the  body,  as  pointed  out  at 
the  beginning  of  the  article. — E.  w.  A. 

The  digestion  and  assimilation  of  the  albuminoids  of  the  food 
as  related  to  the  composition  of  the  ration,  E.  Krauss  ( Ztschr . 
physiol.  Chem .,  18,  No.  2 , pp.  167-180). — The  utilization  of  the  albumi- 
noids of  a food  material  has  commonly  been  estimated  on  the  basis  of 
the  ability  of  the  intestines  to  resorb  the  nitrogeneous  digestion  pro- 
ducts. The  nitrogen  voided  in  the  dung  and  the  nitrogen-content  of 
the  urine  furnished  the  basis  for  judging  of  the  nitrogen  assimilation 
and  the  nitrogen  exchange  of  the  body.  The  urea  in  urine  has  been 
supposed  to  be  principally  derived  from  the  peptonized  albuminoids  of 
the  food  resorbed  in  the  intestines,  or  an  amount  equivalent  to  this 
derived  from  the  breaking  down  of  certain  amounts  of  albuminoids  in 
the  body.  As  is  well  known,  the  digestion  of  the  albuminoids  with 
trypsin  and  especially  the  fermentation  in  the  intestines,  result  in 
decomposition  products  lower  than  soluble  albuminoids  and  peptones. 
Among  these  are  leucin,  tyrosin,  aspartic  acids,  indol,  skatol,  ammonia, 
and  phenols.  These  amido-acids  and  aromatic  bodies  are  resorbed 
in  the  intestines.  It  is  not  known  that  a reformation  from  these 
products  of  bodies  similar  to  peptones  or  albuminoids  takes  place,  and 
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it  is  very  generally  believed  that  while  the  albuminoids  of  the  body 
can  be  replaced  by  peptones,  they  can  not  be  replaced  by  amido-acids 
or  aromatic  bodies.  Hence  in  determining  the  resorption  of  albumi- 
noids it  is  of  prime  importance  to  know  whether  the  albuminoids  are 
taken  up  in  the  form  of  peptonized  albumen  or  as  its  lower  decom- 
position products. 

While  the  amount  of  urea  excreted  furnishes  an  indication  of  the 
total  amount  of  albuminoids  decomposed  in  the  intestines,  it  shows 
nothing  with  certainty  concerning  the  amount  of  albuminoids  resorbed 
as  such,  since  from  the  total  amount  must  be  subtracted  the  amount 
of  decomposition  products  resulting  from  the  action  of  trypsin  and  fer- 
mentation processes.  It  is  not  possible  to  determine  the  latter  directly 
with  certainty,  although  it  can  be  estimated  indirectly. 

It  appeared  to  the  author  of  interest  to  determine  whether  carbohy- 
drates actually  diminish  the  fermentation  of  the  albuminoids  in  the 
intestines,  as  investigations  by  Hir  schler  * * * § have  indicated  to  be  the  case. 
Accordingly,  he  starved  a dog  for  six  days,  fed  him  500  grams  of  meat 
per  day  for  six  days  following,  and  then  added  500  grams  of  white 
bread  per  day  to  the  500  grams  of  meat  for  six  days  longer.  In  the 
* two  periods  when  food  was  given  determinations  were  made  of  the 
(u  gepaarter ”)  sulphuric  acid  and  the  indol  in  the  urine,  as  furnishing 
approximate  indications  of  the  aromatic  bodies  resorbed  and  the  activ- 
ity of  the  albuminoid  fermentation,  respectively.  The  nitrogen  in  the 
urine  was  also  determined,  and  occasionally  the  urea. 

The  results  in  the  two  periods  in  which  food  was  given  showed  that 
the  daily  excretion  of  indican  and  (u  gepaarter  v)  sulphuric  acid  was 
much  larger  on  the  meat,  indicating  that  the  fermentation  had  been 
much  more  intense  on  the  meat  ration,  and  that  the  amount  of  albu- 
minoids resorbed  as  peptone  must  have  been  smaller  on  the  meat  than 
on  the  bread  and  meat.  The  indications  are  that  the  albuminoids  were 
better  utilized  when  bread  was  fed  with  the  meat  than  when  meat  was 
fed  exclusively.  The  more  advantageous  use  of  the  nitrogen  was  not 
due  to  a more  advantageous  use  of  the  vegetable  albuminoids  in  the 
bread,  for  Eubner  f found  that  the  nitrogen  in  white  bread  was  utilized 
only  in  a small  degree.  The  only  logical  conclusion,  then,  is  that  the 
addition  of  carbohydrates  effected  a more  thorough  utilization  of  the 
nitrogen  in  the  meat  and  diminished  the  fermentation  and  decompo- 
sition of  the  albuminoids  in  the  intestines. 

The  fact  that  a larger  deposition  of  nitrogen  in  the  body  may  accom- 
pany the  addition  of  carbohydrates  to  the  food,  even  when  less  protein  is 
fed,  has  been  noticed  by  other  investigators,  namely,  by  Eubner,  f 
Munk,§  and  Kumagawa.  || 

*Ztschr.  physiol.  Chem.,  10  (1886),  p.  306. 

t Ztschr.  Biol.,  15,  p.  115. 

t Ibid,  15,  p.  146. 

§ Virchow’s  Arch.  path.  Anat.  and  Physiol.,  101  (1885),  p.  107. 

U Ibid,  116  (1889),  p.  370. 
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The  investigation  casts  some  light  on  the  question  of  feeding 
standards  for  man  and  animals,  and  indicates  the  waste  of  valuable 
nutrients  which  may  result  from  the  improper  combining  of  food  mate- 
rials.— E.  w.  A. 

Effect  of  decoctions  of  tea  and  coffee  on  artificial  digestion, 

0.  Schultz-Schultzenstein  (. Ztsehr . physiol.  Chern 18 , pp.  131, 
132). — Boiled  egg  was  chopped  into  millimeter  cubes  and  separate 
amounts  digested  in  30  c.  c.  of  artificial  digestion  solution  containing 
0.16  per  cent  of  hydrochloric  acid  for  eight  hours  at  37.5-39°  C.  One 
imrtion  was  digested  with  the  digestive  solution  alone;  and  in  other 
cases  there  was  added  to  this  10  c.  c.  of  tea,  10  c.  c.  of  coffee,  and  10 
c.  c.  of  pure  distilled  water,  respectively,  the  object  of  the  water  being 
to  control  the  effect  of  the  dilution  of  the  digestive  solution  on  the 
digestion.  The  tea  was  made  with  100  c.  c.  of  water  and  6 grams  of 
black  tea,  and  the  coffee  with  100  c.  c.  of  water  and  12  grams  of  roagted 
coffee.  The  results  follow : 


Percentage  of  albumen  in  boiled  egg  digested  by  artificial  digestive  solution. 


With  di- 
gestive 
fluid 
alone. 

With  ad- 
dition of 
10  c.  c.  of 
tea. 

With  ad- 
dition of 
10  c.  c.  of 
coffee. 

With  ad- 
dition of 
10  c.  c.  of 
water. 

[First  experiment 

Per  cent. 
94.67 
94. 00 

Per  cent. 
68. 66 
64.  67 

Per  cent. 
61. 34 
61.24 

Per  cent. 
93. 34 
91. 32 

Second  experiment 

It  will  be  seen  that  the  addition  of  pure  water  affected  the  digestion 
very  little,  while  the  addition  of  tea  or  coffee  diminished  it  very 
materially. 

At  the  conclusion  of  the  digestion  the  liquid  was  filtered.  The  fil- 
trate gave  a peptone  precipitate  with  nitric  acid,  acetic  acid,  and 
sodium  chloride,  but  this  was  very  small  where  tea  or  coffee  had  been 
added.  The  residue  on  the  filter  was  a deeply  colored,  glutinous  mass. 

In  former  trials,  in  which  the  egg  was  not  chopped  as  fine,  the 
digestion  in  the  presence  of  coffee  and  tea  was  even  more  unfavor- 
able.— E.  w.  A. 

On  the  preservation  of  milk  for  the  determination  of  its  fat 

content  M.  Weibull  ( Svenslc  TcemisTc  Tidsskrift , 1893). — The  author 
recommends  potassium  permanganate  as  a preservative  and  states  that 
60  to  100  mg.  of  the  finely  powdered  salt  added  to  about  20  c.  c.  of  milk 
will  keep  the  same  for  several  months,  “at  least  at  the  temperatures 
at  which  I have  so  far  worked,  viz,  61-72°  F.w  Sufiicieut  permanga- 
nate is  used  to  give  a dark  brown  color  to  the  milk,  and  after 
securely  corking  the  bottle  it  is  immediately  and  vigorously  shaken 
until  all  the  permanganate  has  been  dissolved.  The  color  remains  for 
a couple  of  days  when  the  milk  turns  lighter  colored,  and  after  four  to 
six  days  is  nearly  decolorized.  A new  portion  of  permanganate  is 
then  added  and  the  brown  color  restored,  which  will  insure  the  pres- 
ervation of  the  milk  for  a long  time. 
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5 Comparative  analyses  are  given  of  four  samples  of  skim  milk  and  four 
3 of  whole  milk,  the  samples  having  been  analyzed  as  they  were  sent  in 
to  the  Alnarp  experiment  station,  and  also  six  to  fifty-six  days  later, 

I permanganate  having  been  added.  The  greatest  difference  found  was 
> 0.1  per  cent,  and  in  eight  out  of  eleven  cases  the  difference  was  0.05  per 
1 cent  or  less. — f.  w.  w. 

Report  of  the  control  and  experiment  station  in  Christiania, 
Norway,  1892,  F.  EL.  Werenskiold  (Norsk  Landbrugs  beretning  for 
1892 , Christiania , 1893,  pp.  72-92). — This  station  was  established  Octo- 
ber 1,  1891,  and  began  chemical  work  February  1,  1892.  In  all  1,037 
samples  of  feed  stuffs,  fertilizers,  soils,  dairy  products,  etc.,  were 
sent  in  for  analysis  or  examination  during  1892.  Besides  the  analytical 
work  done  for  private  parties,  the  station  conducted  a number  of  experi- 
ments, chief  among  which  was  a cooperative  fertilizer  experiment  to 
compare  finely  ground  Thomas  slag  with  superphosphate  on  clay  soils. 
Two  pounds  of  phosphoric  acid  in  the  form  of  finely  ground  Thomas 
slag  was  used  in  the  place  of  one  pound  of  soluble  phosphoric  acid  in 
superphosphate.  The  experiments  were  originally  planned  by  the  State 
Agricultural  Society,  and  have  been  continued  for  four  years.  The 
results  of  the  first  three  years’  trials,  the  only  ones  so  far  completed, 
show  that  Thomas  slag  in  the  quantities  given  can  be  advantageously 
substituted  for  superphosphate  on  clay  soils. 

Adulterations  of  concentrated  cattle  foods. — The  quality  of  the  rape-seed 
i meal  examined  (84  samples)  varied  greatly;  most  samples  contained  a 
large  quantity  of  seeds  other  than  rape  seed,  and  many  contained  only 
i weed  seeds  with  no  trace  of  rape  seed.  “The  latter  kind  is  imported  to 
Hamburg  from  southern  Bussia  in  the  form  of  cakes,  but  as  these  can 
not  be  sold  as  such,  having  a different  appearance  from  rape-seed  cake, 
they  are  ground  fine  and  sold  either  mixed  with  rape-seed  meal  or  in 
unmixed  condition.  The  cost  of  the  latter  goods  is  lower  than  that  of 
rape- seed  meal.” 

The  linseed  meal  examined  (16  samples)  was  often  derived  from 
impure  seed  or  adulterated  with  hemp-seed  meal  or  unclecorticated 
cotton-seed  meal.  “These  adulterated  goods  are  imported  from  Ger- 
: many  (perhaps  also  from  America),  and  are  so  finely  ground  that  the 
adulteration  can  only  be  detected  by  microscopic  examination.  The 
s protein  and  fat  contents  of  such  goods,  as  a rule,  correspond  with  that 
of  good  linseed  meal.” 

Bye  feed  (12  samples),  the  refuse  from  rye  flour  milling,  was  in  one- 
case  adulterated  with  barley  bran,  and  in  two  cases  with  oat  bran. 
“Bye  feed  as  a rule  contains  weed  seeds,  among  which  may  be  men- 
tioned cockle  and  ergot.  The  weed  seeds  are  generally  crushed,  but  in 
several  samples  whole  well  developed  seeds  were  found  which  doubtless 
would  keep  their  germinative  power  until  they  could  develop  in  the 
field  in  the  spring.” 

Barley  bran  (9  samples)  was  also  found  to  contain  many  weed  seeds 
as  a rule  and  also  spores  of  ergot. — f.  w.  w. 
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Peut.  landw.  Presse,  22  (1893),  No.  86,  pp.  891,  892. 

DAIRYING. 

Effect  of  phosphate  of  lime  given  with  the  food  on  the  ash  content  of  the 
milk  ( Ueber  die  Einwirkung  des  dem  Futter  beigegebenen  phosphor sauren  Kalkes  auf  den 
Ascliengehalt  der  Milch),  J.  Neumann. — Milch  Ztg.,  22  (1893),  No.  43,  pp.  701-704. 

The  distinction  between  abnormal  and  adulterated  milk,  H.  D.  Richmond, — 
Analyst,  18  (1893),  Nov.,  pp.  270-279, 
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Can  the  specific  gravity  of  milk  which  has  clabbered  be  accurately  deter- 
mined? ( Beitrag  zur  Analyse  der  Milch:  I.  mmn  man  das  specifisches  Gewicht  einer 
Milch  die  geronnen  ist  genau  bestimment),  M.  Weibull. — Chem.  Ztg.,  17  {1893),  No. 
91,  p.  1670. 

A pasteurizing  and  sterilizing  apparatus  for  large  creameries  ( Continnirlich 
wirkende  Milch-Pasteurisir-  und  Sterilisir-Anlage). — Wien,  landw.  Ztg.,  43  ( . 893),  No. 
90,  p.  739. 

On  pasteurizing  milk,  and  a new  pasteurizing  apparatus  ( TJeber  das  Pasteuri- 
siren  und  einen  neuen  Pasteurisir-Apparat),  du  Roi-Prenzlau.—  Molk.  Ztg.,  7 {1893), 
No.  43,  p.  590. 

The  acidimeter  in  the  dairy  {L’Acidimetre  dans  Vindustrie  laitiere),  P.  Dobnic. — 
hid.  Bait.,  18  {1893),  No.  37,  pp.  291,  292. 

General  report  on  the  continuous  butter  exhibit  and  test  of  quality  at  Copen- 
hagen, 1889-92  {Gesamtbericht  iiber  die  fortlaufenden  Butter-Ausstellungen  und 
Priifungen  in  Kopenhagen  1889-1892),  P.  V.  F.  Petersen. — Milch  Ztg.,  22  {1893),  No. 
43,  pp.  704-706;  No.  44,  pp.  721-723. 

AGRICULTURAL  ENGINEERING. 

The  construction  of  silos  {Pratique  de  V ensilage) , S.  Gueraud. — Jour.  Agr.  Prat., 
57  {1893),  No.  33,  pp.  229-232. 

The  change  and  effect  of  irrigation  waters,  fifth  paper  {TJeber  die  Ver  tin  derung  eh 
und  Wirkung  des  Eieselwassers  bei  der  Berieselung;  V.  Mittheilung),  E.  Fricke,  E. 
Haselhofe,  and  J.  Konig. — Landw.  Jahrb.,  22,  No.  6,  pp.  801-850. 

Trial  with  mowing  machines  at  Aarhus  (Denmark),  1892,  F.  Bokelmann. — 
Tidsskr.  Landokon.,  12  {1893),  pp.  257-334. 

The  cost  of  mowing  with  various  machines  {Kosten  und  Leistnngen  einer  Mah- 
maschine),  Schneider. — Ztschr.  landw.  Cent.  Ver.  Sachsen,  Oct.,  1893,  pp.  369-374. 

Trial  with  petroleum  engines  at  Borreby  (Denmark),  1893,  C.  Castenskiold. — 
Tidsskr.  Landokon.,  12  {1893),  pp.  335-372. 

STATISTICS. 

The  viticultural  school  at  Waedensweil,  Switzerland  {J&cole  de  viticulture  de 
Wcedensweil),  S.  Bieler. — Chron.  Agr.  Cant.  Vaud,  6 {1893),  No.  10,  pp.  448-451. 

Annual  Report  of  the  Commissioner  of  Agriculture  of  Norway  for  the  year 

1892,  Christiania,  1893,  pp.  316. 

Monthly  review  of  the  Berlin  meat  market,  1887-’92  {Buckblick  auf  die 
Gestaltung  der  Schlachtviehpreise  am  Berliner  Markte  wahrend  der  Jahre  1887-92  in 
Monats-  und  Jahresmitteln  graphisch  und  tabellarisch  dargestellt),  G.  Muller.  —*Mi l c h 
Ztg.,  22  {1893),  No.  45,  pp.  735-737,  colored  diagram  1. 


EXPERIMENT  STATION  NOTES. 


Colorado  College. — A short  course  in  agriculture  will  he  given  this  winter, 
beginning  January  8 and  continuing  four  weeks.  Sixty  lectures  will  he  delivered 
upon  stock  feeding,  dairying,  irrigation  hydraulics,  horticulture,  entomology,  agri- 
cultural chemistry,  farm  machinery  and  tools,  and  the  science  of  government;  and 
the  afternoons  will  he  devoted  to  milk  testing,  irrigation,  horticulture,  and  work  in 
the  mechanical  department. 

Georgia  Station. — At  the  regular  meeting  of  the  board  of  directors  of  the  station, 
November  10,  1893,  all  the  station  officers  were  re-elected,  excepting  R.  E.  Hardee, 
assistant  chemist,  who  resigned.  For  the  present  the  station  will  dispense  with  a 
resident  chemist. 

Illinois  Station  and  College. — The  experiment  farm  of  the  University  of  Illi- 
nois, with  its  buildings  and  a part  of  the  equipment  of  live  stock  and  machinery, 
has  been  placed  under  the  control  of  the  station. 

The  College  of  Agriculture  of  the  University  of  Illinois  announces  a free  short 
course  in  agriculture  to  be  given  during  the  first  three  months  of  1894.  Four  class 
exercises  will  be  given  daily,  consisting  mainly  of  lectures  by  the  professors  in  the 
university,  members  of  the  station  staff,  and  other  scientists.  These  lectures  will 
be  illustrated  by  free  use  of  the  university  apparatus,  collections,  and  models;  and 
the  libraries,  laboratories,  museums,  greenhouses,  and  barns  will  be  open  for  inves- 
tigation and  use  by  the  students  of  the  course. 

Indiana  School  of  Agriculture. — Purdue  University  offers  an  eight  weeks’course 
in  live-stock  husbandry  and  dairying,  two  free  scholarships  being  given  to  each  county 
agricultural  society.  The  instruction  will  consist  of  about  fifty  lectures  by  pro- 
fessors connected  with  the  university,  and  special  lectures  on  horses,  cattle,  sheep, 
swine,  and  poultry,  by  prominent  breeders  and  specialists. 

Nebraska  Station. — Prof.  White,  from  Cornell  University,  Ithaca,  N.  Y.,  takes 
the  place  made  vacant  by  Prof.  G.  B.  Frankforter  who  has  gone  to  Minnesota. 

Ohio  Station. — A substation  is  being  organized  at  Neapolis  in  the  northwestern 
part  of  the  State  for  the  purpose,  chiefly,  of  studying  the  problem  of  maintenance  of 
soil  fertility  on  sandy  land.  The  location  selected  is  near  the  corners  of  Fulton, 
Henry,  and  Lucas  Counties,  in  what  is  known  as  the  “oak  openings,”  a region  cele- 
brated for  its  sterility.  Forty  acres  of  new  land  have  been  leased  for  ten  years.  It 
is  being  cleared  and  drained,  and  will  be  cropped  the  coming  spring.  Mr.  James  S. 
Hine,  B.  Sc.,  is  the  superintendent  in  charge. 

North  Carolina  Station. — The  plan  is  instituted  by  the  station  of  having  a pop- 
ular summary  of  the  contents  of  every  bulletin  occupy  the  first  eight  pages  of  the 
bulletin.  This  will  be  complete  in  itself  and  give  to  the  popular  reader  about  all 
he  would  desire  to  learn  from  the  experiments  described.  Only  these  eight  pages 
will  be  sent  to  the  general  list  in  the  State.  On  the  eighth  page  will  be  given  a table  of 
contents  of  the  following  pages  which  describe  the  experiment  in  detail,  with  a 
statement  that  those  who  may  upon  application  receive  the  complete  bulletin.  The 
complete  bulletin  will  be  sent  as  usual  to  all  scientific  exchanges,  newspapers,  exper- 
iment station  officers,  boards  of  control,  etc. 
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The  advantages  of  this  plan  are  that  it  supplies  to  farmers  only  what  they  par- 
ticularly and  most  generally  wish  to  know,  and  prevents  wasteful  distribution. 

.Washington  Station.— Another  piece  of  land  has  been  acquired  for  a branch 
station  in  the  Snake  River  country,  which  will  be  devoted  almost  entirely  to  horti- 
culture. The  tomato  disease  which  has  made  such  ravages  in  this  crop  during  the 
last  three  years  is  to  receive  early  attention. 

Index  to  Agriculture  of  Massachusetts.— A synoptical  and  analytical  index 
to  the  fifty-two  volumes  (1837-’52)  of  Agriculture  of  Massachusetts  has  been  pre- 
pared  by  F.  H.  Fowler,  under  direction  of  the  State  Board  of  Agriculture. 

The  Ninth  Annual  Report  of  the  New  York  Dairy  Commissioner  for  1892 
contains  an  extended  account  of  prosecutions  under  the  laws  prohibiting  adultera- 
tion of  dairy  products;  records  of  various  experiments  in  feeding  and  care  of  cows, 
and  in  making  and  handling  butter  and  cheese;  and  a review  of  the  condition  of 
dairy  interests  throughout  the  State. 

Annual  meeting  of  the  Association  of  Swiss  Analytical  Chemists,  1893. — 
Chemilcer  Zcitung  (17,  Xo.  S3  and  Jo.  84)  gives  a report  of  the  meeting  held  at  St. 
Gall,  September  28-30,  1893.  The  principal  subjects  treated  are,  (1)  examination 
and  judgment  of  medicinal  sweet  wines;  (2)  examination  and  judgment  of  honej-; 
(3),  testing  of  raw  spirits,  and  (4)  communication  on  brandy. 

Honey  is  defined  as  the  substance  secreted  and  stored  in  wax  cells  by  the  honey 
bee.  The  tests  and  determinations  recommended  are  microscopic  examination, 
determination  of  specific  gravity  of  a solution  of  one  part  by  weight  of  honey  and 
two  parts  of  water,  determination  of  ash  and  “flour,”  and  polarization  before  and 
after  inversion.  The  various  sugars,  water,  and  saccharin  may  also  be  determined. 

Flour  is  determined  in  the  aqueous  solution  with  iodine.  When  the  polarization 
of  50  c.  c.  of  a 1 to  2 honey  solution  in  a 220  mm.  tube  at  15°  C.  in  a Wild  polaristro- 
bometer  is  at  least  —6°  30',  the  honey  is  not  regarded  as  suspicious  unless  other  tests 
have  pointed  that  way. 

Agricultural  education  in  Great  Britain. — The  report  of  the  board  of  agri- 
culture on  the  grants  for  agricultural  education  in  Great  Britain  for  1892-93,  gives 
an  account  of  the  courses  of  instruction  and  the  experimental  work  of  the  institu- 
tions receiving  grants  of  money  from  Parliament.  Great  interest  is  shown -in  the 
popular  courses  of  lectures  delivered  in  numerous  localities  and  in  the  special 
courses  in  dairying. 

Agriculture  and  forestry  in  Russia. — A book  of  five  hundred  pages  was  pub- 
lished by  the  Department  of  Agriculture  and  Rural  Industry  of  Russia  for  use  in 
connection  with  its  exhibit  at  Chicago.  The  publication  describes  the  extent  and 
character  of  the  various  branches  of  agriculture  in  the  different  sections  of  Russia, 
and  affords  a means  of  comparison  of  the  Russian  and  American  systems. 

Recent  articles  by  station  workers. — Journal  of  the  American  Chemical  So- 
ciety, (vol.  XV,  Xo.  11) : The  composition  of  American  Cheddar  cheese,  L.  L.  Van 
Slyke;  The  determination  of  casein  in  nows*  milk,  L.  L.  Van  Slyke;  Some  points 
relating  to  the  composition  of  cows’  milk,  L.  L.  Van  Slyke.  Yol.  XV,  Xo.  12:  A 
drying  oven  for  drying  in  hydrogen  at  the  temperature  of  boiling  water,  F.  W.  Morse. 

Association  of  Economic  Entomologists. — The  following  are  the  officers  for 
the  coming  year:  L.  O.  Howard,  president,  Washington,  D.  C.;  J.  B.  Smith,  vice- 
president,  New  Brunswick,  New  Jersey;  F.  L.  Harvey,  second  vice-president,  Orono, 
\ Maine;  C.  P.  Gillette,  secretary,  Fort  Collins,  Colorado. 

13093— No.  5 7 ‘ 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

DECEMBER,  1893. 


Division  or  Chemistry: 

Bulletin  No.  38. — Proceedings  of  the  Tenth  Annual  Convention  of  the  Associa- 
tion of  Official  Agricultural  Chemists. 

Division  of  Entomology: 

Insect  Life,  vol.  vi,  No.  2,  December,  1893. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iv,  No.  12,  July,  1893. 

Experiment  Station  Record,  vol.  v,  No.  1. 

Bulletin  No.  15. — Handbook  of  Experiment  Station  Work. 
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LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

DECEMBER,  1893. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  49,  October,  1893. — Varieties  of  Wheat  and  Grasses. 

Bulletin  No.  50,  November,  1893. — Fruit  Tree  Blight  in  General. 

Agricultural  Experiment  Station  of  the  University  of  California: 

Annual  Report,  1891-’92. 

Delaware  College  Agricultural  Experiment  Station: 

Fourth  Annual  Report,  1891. 

Agricultural  Experiment  Station  of  Florida: 

Annual  Report  of  Treasurer,  1892. 

Bulletin  No.  20,  September,  1893. — Soils  and  Fertilizers. 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  46,  September,  1893. — Modification  of  Grandeau’s  Method  for  De- 
termination of  Humus;  Determination  of  Crude  Fiber. 

Bulletin  No.  47,  November,  1893. — Does  it  Pay  to  Shelter  Milch  Cows  in  Winter? 
Skim  Milk  as  a Food  for  Calves. 

Maryland  Agricultural  Experiment  Station: 

Bulletin  No.  22,  September,  1893.— Steer  Feeding'. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College  : 
Meteorological  Bulletin  No.  59,  November,  1893. 

Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  No.  29,  April,  1893. — Cost  of  Farm  Crops. 

Bulletin  No.  30,  October  1,  1893. — The  Influence  of  Chauges  of  Food  and  Tem- 
perature on  the  Quantity  and  Quality  of  the  Milk  of  Dairy  Cows. 

Nevada  Agricultural  Experiment  Station  : 

Bulletin  No.  20,  March,  1893. — Potatoes;  Tobacco. 

Bulletin  No.  21,  September,  1893. — Nevada  Weeds. 

New  Jersey  Agricultural  Experiment  Stations  : 

Bulletin  No.  97,  November,  1893. — Analyses  and  Valuations  of  Fertilizers, 
Pennsylvania  State  College  Agricultural  Experiment  Station: 

Bulletin  No.  24,  July,  1893. — Influence  of  Quantity  of  Food  upon  Economy  of 
Milk  and  Butter  Production. 

Rhode  Island  Agricultural  Experiment  Station  : 

Bulletin  No.  26,  November,  1893. — Fertilizers;  Oats;  Potato  Scab. 

Tennessee  Agricultural  Experiment  Station  : 

Bulletin  vol.  vi,No.  3,  July,  1893. — Small  Fruits;  Grapes. 

Bulletin  vol.  vi,  No.  4,  October,  1893. — Field  Experiments  with  Tomatoes  and 
Onions. 
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Texas  Agricultural  Experiment  Station  : 

Bulletin  No.  27,  June,  1893.— Steer  Feeding. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 
Bulletin  No.  37,  October,  1893. — The  Russian  Thistle. 

DOMINION  OF  CANADA. 

Ontario  Agricultural  College  Experiment  Station: 

Bulletin  No.  91,  November,  1893. — -Weeds  of  Ontario. 

Bureau  of  Industries,  Toronto,  Ontario  : 

Bulletin  No.  48,  November,  1893. — Crops  and  Live  Stock  in  Ontario. 


PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 


The  Office  of  Experiment  Stations  issues  three  classes  of  publications  for  general 
distribution  : 

I x(l)  Experiment  Station  Record,  and  (2)  Bulletins,  which  are  more  or  less  tech- 
nical. It  is  the  practice  to  send  to  persons  applying  for  them  one  or  more  numbers, 
from  which  they  may  judge  of  their  usefulness,  but  not  to  place  any  names  upon 
the  mailing  list  until  after  receipt  of  applications  on  special  blanks  furnished  by 
the  Office. 

(3)  Farmers’  Bulletins,  which  are  brief  and  popular  in  character,  and  are  sent  on 
i application.  These  bulletins  are  issued  as  part  of  the  general  series  of  Farmers’ 
Bulletins  of  the  Department  of  Agriculture. 

The  following  publications  have  been  issued : 

Experiment  Station  Record , vol.  i,  6 numbers;  vol.  n,  12  numbers;  vol.  ill,  12  num- 
bers and  index;  vol.  iv,  12  numbers,  including  index;  vol.  v,  Nos.  1-4.  Copies 
of  the  Station  and  Department  publications  abstracted  in  the  Record  can,  in  many 
instances,  be  obtained  on  application. 

Bulletins. — No.  1,  Organization  and  History  of  the  Stations;  No.  2,  Digest  of 
. Annual  Reports  of  the  Stations  for  1888,  in  two  parts ; No.  3,  Report  of  Meeting 
! of  Horticulturists  at  Columbus,  Ohio,  June,  1889;  No.  4,  List  of  Station  Horticul- 
turists and  Outline  of  their  Work;  No.  5,  Organization  Lists  of  Stations  and 
Colleges,  March,  1890 ; No.  6,  List  of  Station  Botanists  and  Outline  of  their  Work; 
No.  7,  Proceedings  of  the  Fifth  Annual  Convention  of  the  Association  of  American 
j Agricultural  Colleges  and  Experiment  Stations,  Washington,  D.  C.,  August,  1891; 

, No.  8,  Lectures  on  Investigations  at  Rothamsted  Experimental  Station;  No.  9,  The 
I Fermentations  of  Milk;  No.  10.  Meteorological  Work  for  Agricultural  Institutions; 

{ No.  11,  A Compilation  of  Analyses  of  American  Feeding  Stuffs;  No.  12,  Organization 
Lists  of  the  Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Col- 
leges in  the  United  States,  June,  1892 ; No.  13,  Organization  Lists  of  the  Agricultural 
Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United  States, 
April,  1893;  No.  14,  Proceedings  of  a Convention  of  the  National  League  for 
Good  Roads,  January,  1893;  No.  15,  Handbook  of  Experiment  Station  Work; 
j No.  16,  Proceedings  of  the  Sixth  Annual  Convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  New  Orleans,  Louisiana, 

J November,  1892;  No.  17,  Suggestions  for  the  Establishment  of  Food  Laboratories. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Associa- 
tion of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of 
Washington  Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of 
Champaign  Convention  of  the  Association,  November,  1890.  (Series  discontinued.) 

Farmers'  Bulletins. — No.  1,  The  What  and  Why  of  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and 
their  Relation  to  Dairying  ; No.  11,  The  Rape  Plant.- 

; Communications  intended  for  this.  Office  should  be  addressed  to  the  Secretary 
of  Agriculture,  for  the  Ofice  of  Experiment  Stations,  Department  of  Agriculture , 
Washington,  D.C. 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama — Auburn:  College  Station;  W.  L. 
Broun,  t TJniontown:  Canobrake  Station;  H. 
Benton.  J 

Arizona — Tucson:  F.  A.  Gulley.  * 

Arkansas  —Fayetteville:  It.  L.  Bennett.  * 
California— Berkeley:  E.  W.  Hilgard.  * 
Colorado — Fort  Collins:  Alston  Ellis.  * 
Connecticut— New  Haven:  State  Station;  S.  W. 
Johnson.*  Storrs:  Storrs  Station;  W.  0.  At- 
water. * 

.Delaware — Newark:  A.  T.  Neale.  * 

Florida — Lake  City:  O.  Clute.  * 

Georgia— Experiment:  R.  J.  Bedding.  * 

Idaho — Moscow:  C.  P.  Fox.  * 

Illinois—  Champaign:  G.  E.  Morrow,  t 
I'smmA— Lafayette:  C.  S.  Plumb.  * 

Iowa— Ames:  James  Wilson  . * 

Kansas— Manhattan:  G.  T.  Fairchild.  § 
Kentucky — Lexington:  M.  A.  Seovell.  * 
Louisiana — Audubon  Park,  New  Orleans:  Sugar 
Station.  Baton  Rouge:  State  Station.  Calhoun: 
North  Louisiana  Station:  W.  C.  Stubbs.  * 
Maine— Orono:  W.  H.  Jordon.  * 

Maryland— College  Park:  R.  H.  Miller.  * 
Massachusetts— A mherst:  State  Station;  C.  A. 
Goessmann.  * Amherst:  Hatch  Station;  H.  H. 
Goodell.  * 

Michigan— Agricultural  College:  L.  G.  Gorton.  * 
Minnesota— Anthony  Park:  W.  M.  Liggett.  § 
Mississippi— Agricultural  College:  S.  M.  Tracy.* 
Missouri—  Co lumbia:  E.  D.  Porter.* 

* Director. 

t President  of  board  of  direction. 

I Assistant  director  in  charge. 


Montana — Bozeman:  S.  M.  Emery.  * 

Nebraska — Lincoln:  C.  L.  Ingersoll.  * 
Nevada— Reno:  S.  A.  Jones.  * 

New  Hampshire—  Durham:  G.  H.  Whitcher.* 
New  Jersey — New  Brunswick:  State  Station;  I 
B. • Voorhees.  * New  Brunswick:  College  St; 
tion ; A.  Scott.  * 

New  Mexico— Las  Cruces:  H.  Hadley.  * 

New  York—  Geneva:  State  Station;  P.  Collier. 
Ithaca:  Cornell  University  Station ; I.  P.  Rol 
erts.* 

North  Carolina— Raleigh:  H.  B.  Battle.  * 
North  DakOtA —Fargo:  J.  B.  Power.  * 

Ohio—  Wooster:  C.  E.  Thorne.* 

Oklahoma— Stillwater:  J.  C.  Neal.  * 

Oregon — Corvallis:  J.  M.  Bloss.  * 
Pennsylvania— State  College:  H.  P.  Armsby.  * 
Rhode  Island — Kingston:  C.  O.  Flagg.* 

South  Carolina—  Clemson  College:  E.  B.  Craig 
head.* 

South  Dakota— Brookings:  L.  McLouth.  § 
Tennessee— Knoxville:  C.  F.  Vahderford.  fl 
Texas—  College  Station:  J.  H.  Connell.  * 

Utah— Logan:  J.  W.  Sanborn.  * 

Vermont — Burlington:  J.L.  Hills. w , 

V irginia — Blacksburg:  J.M.  McBryde.  * 
Washington— Pullm an:  E.  A.  Bryan.  * 

West  Virginia— Mo rgantown:  J.A.  Myeral* 
Wisconsin— Madison:  W.  A.  Henry.* 

Wyoming — Laramie:  A.  Johnson.  * 


§ Chairman  of  council. 
U Secretary. 
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Hex t to  the  agricultural  experiment  stations,  one  of  the  most  active 
agents  at  present  in  promoting  agriculture  iu  Germany  is  the  German 
Agricultural  Society.  This  society,  according  to  its  constitution,  is  an 
association  of  farmers  and  persons  interested  in  agriculture,  devoted 
to  the  promotion  of  agriculture  in  the  German  Empire.  It  is  national 
in  its  character  and  is  one  of  the  largest  associations  of  its  kind  in  the 
world.  It  numbers  among  its  members  the  foremost  agriculturists 
and  farmers  of  the  country,  including  many  of  the  investigators  con- 
nected with  the  agricultural  experiment  stations  and  institutions  of 
learning.  It  has  a membership  at  present  of  9,371  persons,  which  it 
lias  acquired  in  less  than  ten  years  of  existence. 

The  idea  of  this  national  agricultural  society  was  conceived  by  Max 
Cyth,  an  agricultural  engineer  who  had  spent  many  years  in  England 
and  seen  the  workings  of  the  Eoyal  Agricultural  Society  of  that  coun- 
try. Through  his  efforts  a provisional  society  was  organized  at  Ham- 
burg in  1884  with  336  members  and  with  Count  Otto  von  Stolberg,  of 
Wernigerode,  as  honorary  president.  The  formal  organization  as  the 
German  Agricultural  Society  took  place  in  September,  1886,  with  2,500 
members.  Since  that  time  the  membership  has  increased  very  rapidly, 
the  additions  for  the  past  three  years  averaging  1,250  members  per 
annum. 

The  society  accomplishes  its  purposes  through  an  annual  meeting  and 
fair  held  in  September  in  different  places  from  year  to  year ; a gen- 
eral winter  meeting  held  at  the  headquarters  of  the  society  in  Berlin  • 
meetings  of  the  sections  on  fertilizers,  plant  culture,  seeds,  implements, 
and  agricultural  technology  and  engineering ; prize  essays  based  on 
scientific  investigations  of  various  agricultural  questions  $ testing- 
materials  of  interest  to  agriculture;  cooperative  experiments  and  exper- 
iments carried  out  at  its  request  by  agricultural  experiment  stations, 
and  through  its  regular  publications,  which  include  an  annual  report, 
or  year  book  ( Jalirbucli  der  deutschen  land ic irts chafts  Gesellscliaft ),  con- 
taining over  600  pages  of  information  in  1893,  and  a journal  (. Mittheil - 
nngen  der  deutschen  landicirtschafts  Gesellscliaft)  appearing  irregularly 
two  or  three  times  a month. 
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The  annual  meeting  and  agricultural  fair  was  held  in  1893  in  Munich, 
and  was  the  eighth  held  by  the  society.  At  this  there  were  entered 
3,G74  head  of  farm  animals  of  various  kinds,  1,552  exhibits  of  agricul- 
tural products,  and  1,982  exhibits  of  farm  implements  and  machinery; 
and  cash  prizes  amounting  to  $19,600  were  awarded.  There  were 
106,600  paid  admissions,  amounting  to  about  $31,825.  In  nearly  every 
respect  the  Munich  fair  was  the  largest  and  most  successful  one  held 
by  the  society. 

The  various  sections  of  the  society  meet  at  Berlin  several  times  during 
the  year.  Here,  in  addition  to  general  business,  papers  are  read,  many 
of  which  are  of  very  general  interest  to  agriculture.  For  instance,  the 
past  year  Prof.  Maercker  read  a paper  at  a session  of  the  fertilizer  section 
on  the  form  of  phosphoric  acid  to  be  recommended  from  the  present 
status  of  knowledge,  and  the  present  condition  of  the  phosphate  market; 
and  at  another  meeting  of  the  same  section  Prof.  Fleischer  discussed  soil 
inoculation,  the  results  secured,  and  the  prospects.  Before  the  seed 
section,  Prof.  Leibscher  read  a paper  on  progress  in  plant  breeding. 
These  are  only  examides  from  a list  of  many  papers,  all  practical  in  their 
application.  The  full  text  of  these  papers  is  published  in  the  year  book. 

The  experimental  work  of  the  society  is  extensive  and  varied,  includ- 
ing studies  on  the  culture,  manuring,  diseases,  and  protection  of  plants, 
the  rearing  of  animals,  etc.  The  subject  of  dairying  does  not  appear 
to  have  received  attention,  being  left  presumably  to  the  German  Dairy 
Association.  At  present  the  following  experiments  are  under  way: 
Experiments  on  the  physiological  action  of  potash  salts  on  cultivated 
plants,  which  have  been  carried  on  for  three  years  at  the  experiment 
station  in  Bernburg  and  will  be  continued  another  season;  tests  of  the 
manurial  action  of  carnalit  as  compared  with  kainit,  which  were  com- 
menced the  past  year  at  the  experiment  stations  at  Halle  and  Bremen 
and  are  to  last  three  years;  experiments  in  manuring  tobacco,  now  in 
the  second  year ; experiments  in  the  preservation  of  barnyard  manure, 
commenced  the  past  year  at  the  stations  at  Darmstadt,  Jena,  Rostock, 
and  Augsburg,  and  to  be  extended  the  coming  year  to  some  twelve 
estates;  field  experiments  to  compare  nitrate  of  soda  with  ammonium 
sulphate,  continued  for  several  years;  culture  experiments  with  plants 
used  for  green  manuring;  experiments  in  preventing  fungus  diseases 
and  other  ravages;  variety  tests  of  grains;  and  slaughter  experiments. 
Experiments  in  manuring  vineyards  and  potatoes  are  to  be  undertaken 
the  coming  season.  Thus  the  society  is  in  hearty  cooperation  with  the 
agricultural  experiment  stations,  supplementing  their  work  in  many 
directions.  It  does  not  attempt  to  carry  on  the  more  profound  investi- 
gations but  looks  to  the  stations  to  do  that.  For  its  part  it  popularizes 
the  results  of  abstract  scientific  investigation  and  endeavors  to  induce 
farmers  to  apply  them  in  their  practice.  This  application  of  the  results 
of  science  to  practice  forms  one  of  the  strongest  features  of  the  society’s 
work. 
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Another  line  in  which  the  society  has  done  useful  work  is  in  insti- 
i tuting  cooperation  among  its  members  in  the  purchase  of  fertilizing 
materials,  seeds,  and  feeding  stuffs.  Many  farmers  are  said  to  join 
the  society  for  this  feature  alone.  Announcement  is  made  in  the  jour- 
nal of  the  society  when  the  orders  for  goods  are  to  be  made  up,*  and 
members  send  in  their  orders  before  that  date.  The  quantities  pur- 
chased are  so  large  as  to  enable  the  society  to  secure  reliable  goods  at 
very  considerable  reductions.  This  feature  has  grown  very  rapidly 
since  it  was  undertaken  in  1885.  The  past  year  the  society  purchased 
for  its  members  2,791  tons  of  fertilizing  materials;  over  26  tons  of 
seeds,  valued  at  $215,000;  and  over  112  tons  of  feeding  stuffs,  valued 
at  $300,300.  The  fertilizers  were  mostly  agricultural  chemicals  bought 
by  members  for  home-mixing. 

The  society  occupies  an  entire  building  in  Berlin  as  its  headquarters. 
Here  it  has  a permanent  secretary  and  other  officers,  including  an  agri- 
cultural chemist.  As  mentioned  elsewhere  (p.  63),  it  has  just  opened  a 
chemical  laboratory  where  the  chemical  work  connected  with  its  coopera- 
tive field  experiments,  the  analysis  of  materials  of  interest  to  agricul- 
ture, etc.,  can  be  carried  on.  No  control  work  will  be  done  here,  how- 
ever. It  has  a bureau  of  information  which  endeavors  to  supply  infor- 
mation on  all  sorts  of  agricultural  subjects,  in  response  to  questions 
sent  in  by  members. 

The  German  Agricultural  Society  is  nonpolitical.  It  takes  no  part 
whatever  in  the  discussion  of  political  questions  and  its  constitution 
debars  such  matters  from  its  consideration.  It  is  devoted  exclusively 
to  the  promotion  of  agriculture  and  to  the  welfare  of  the  German 
farmers. 


AGRICULTURAL  EXPERIMENT  STATIONS  IN  BELGIUM. 


Dr.  A.  Petermann. 


The  experiment  station  movement  began  in  Belgium,  as  it  had  years 
before  in  Germany,  with  the  action  of  an  association  of  men  intent  upon 
utilizing  science  for  the  benefit  of  farming.  The  first  German  station 
was  established  at  Mockern  in  1852.  The  first  station  in  Belgium  was 
established  in  1872.  Both  were  afterwards  taken  charge  of  by  the  Gov- 
ernment and  are  now  well  supported  from  the  public  treasury.  But 
while  in  Germany  the  stations  which  have  since  become  numerous  and 
influential  are  more  or  less  autonomous,  in  Belgium  they  are  all  Gov- 
ernment institutions  and  constitute  a definitely  organized  system.  This 
system  consists  of  the  station  at  Gembloux,  which  is  devoted  to  experi- 
mental research,  and  seven  auxiliary  institutions  in  as  many  different 
places.  The  latter  were  established  first  as  agricultural  laboratories 
for  the  purpose  of  testing  fertilizers,  feeding  stuffs,  seeds,  soils,  and 
waters,  and  have  since  had  their  functions  extended  to  include  the 
examination  of  food  products,  beverages,  drugs,  etc. 

The  influences  which  led  to  the  establishment  of  stations  in  Belgium 
were  like  those  which  have  obtained  elsewhere.  The  labors  of  such 
men  as  Liebig  in  Germany,  Boussingault  in  France,  and  Lawes  and 
Gilbert  in  England  furnished  the  earlier  incentive ; the  success  of  the 
regularly  organized  experiment  stations  in  Germany  gave  the  later  and 
most  powerful  impulse.  Two  causes  were  especially  operative  in  the 
introduction  and  rapid  spread  of  the  stations  in  Belgium.  The  first 
was  the  necessity,  which  was  becoming  from  day  to  day  more  urgent, 
of  buying  commercial  fertilizers,  seeds,  and  concentrated  foods  of  guar- 
anteed standards.  The  second  was  the  more  and  more  clearly  recog- 
nized usefulness  of  scientific  investigation  conducted  in  behalf  of 
agriculture  by  specialists  supplied  with  facilities  requisite  for  the  work. 

Belgium  could  not  long  remain  behind  her  neighbors  in  this  move- 
ment. Thanks  to  the  initiative  taken  by  the  professors  of  the  Govern- 
ment Agricultural  Institute  at  Gembloux  and  by  the  Agricultural 
Society  of  Brabant- Hainaut,  and  thanks  to  the  cooperation  of  many  of 
the  devoted  friends  of  agriculture  under  the  leader  ship  of  Messrs. 
T’Serstevens,  Be  Bruyn,  De  Wilde,  Be  Marbair,  Lippens,  Leclercq,  Le- 
jeune,  and  Parisel,  sr.,  an  association  of  farmers,  manufacturers,  and 
other  persons  interested  in  agriculture  was  formed  September  25, 1871, 
under  the  name  of  u The  Association  for  Founding  of  Agricultural  Ex- 
periment Stations  in  Belgium.”  The  Government  justly  appreciating 
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the  services  which  such  an  association  would  be  called  upon  to  render 
to  agriculture,  granted  at  the  outset  an  annual  subsidy  of  $2,000,  which 
some  years  later  was  increased  to  $2,800,  and  a special  subsidy  of 
$4,000  for  the  establishment  of  the  first  experiment  station  at  Gem- 
bloux.  The  aim  of  this  association  was  to  serve  the  Belgian  farmers, 
in  part  by  use  of  the  already  acquired  results  of  chemical  and  other 
scientific  investigations,  and  in  part  by  a scientific  study  of  the  needs 
and  problems  of  practical  agriculture  as  well  as  the  results  of  its  ex- 
perience. In  establishing  stations  and  laboratories  the  association 
strove  to  attain  these  objects  by  (1)  researches  and  experiments  in  the 
production  of  plants  and  animals,  in  sylviculture,  etc. ; (2)  lectures  and 
other  educational  propaganda;  (3)  periodical  publications;  (4)  special 
investigations,  consultations,  and  reports,  including  analyses  and  other 
tests,  control  of  commercial  fertilizers,  feeding  stufi's,  seeds,  etc.;  (5) 
advice  given  to  its  members. 

In  February,  1872,  the  association  honored  the  writer  by  calling  him 
to  Belgium  to  organize  these  institutions  and  to  take  charge  of  the  first 
station — that  at  Gembloux.  This  was  opened  to  the  public  on  the  5tli 
of  July  following,  and  although  the  first  year  recorded  only  a modest 
beginning,  94  analyses,,  this  number,  when  confidence  in  the  work  had 
once  become  established,  increased  to  such  considerable  proportions 
that  on  May  4,  1873,  the  general  assembly  expressed  its  desire  to 
establish  a second  station  at  Ghent.  This  wish  was  realized  in  1875. 
The  new  station,  or  agricultural  laboratory  as  it  was  called,  was  placed 
in  charge  of  M.  Simon,  who  was  succeeded  some  months  later  by  M. 
Grispo ; both  of  these  men  had  been  previously  connected  with  the  station 
at  Gembloux.  The  number  of  manufacturers  of  fertilizers  who  desired 
to  place  their  goods  under  the  control  of  the  station  continually 
increased,  the  specimens  for  analysis  of  products  of  all  kinds  flowed 
in  from  all  sides,  the  services  rendered  to  the  agricultural  public  by  the 
two  stations  were  more  and  more  appreciated,  and  in  1878  it  became  nec- 
essary to  establish  two  more  agricultural  laboratories — one  at  Liege  and 
the  other  at  Hasselt.  Other  provinces  made  urgent  requests  for  similar 
institutions,  but  in  spite  of  the  encouragement,  both  moral  and  pecun- 
iary, offered  by  the  Boyal  G overnment  and  by  the  provinces,  the  resources 
of  the  association  were  inadequate  to  meet  the  new  expenses,  and  the 
general  assembly  of  1882  decided  to  ask  the  Government  to  take  charge 
of  the  work  thus  begun  and  care  for  its  further  development.  The 
association  published  a memorial*  on  this  occasion,  reviewing  the 
steps  already  taken,  the  status  of  the  stations  and  laboratories,  and  the 
services  they  had  rendered.  The  Government,  recognizing  the  value 
of  the  agricultural  stations  and  laboratories  to  the  community,  assumed 
the  financial  responsibility  for  them  by  the  royal  act  of  June  30,  1883. 

* L’  Oeuvre  de  1’  Association  pour  la  Fondation  de  Stations  Agricoles  Experimentales 
en  Belgique,  par  A,  Petermann,  Directeur  General  des  Stations  Agricoles,  Bruxelles, 
1882. 


552 


EXPERIMENT  STATION  RECORD. 


That  the  association  had  not  overestimated  the  interest  of  the  Govern- 
ment in  the  institutions  which  had  been  thus  committed  to  its  care, 
was  evinced  by  the  fact  that  scarcely  a year  passed  before  M.  de  Moran, 
then  minister  of  agriculture,  gave  directions  for  the  establishment  of 
three  new  laboratories,  at  Antwerp,  Louvain,  and  Mons. 

The  number  of  analyses  largely  increased,  and  at  Gembloux,  the 
oldest  of  the  stations,  this  work  began  to  interfere  with  that  of  experi- 
mental inquiry.  A royal  act  of  August  3,  1887,  provided  for  a division 
of  labor  by  dividing  the  station  into  two  institutions  distinct  in  pur- 
pose and  personnel  and  occupying  separate  apartments  in  the  buildings 
of  the  agricultural  school.  One  of  these,  the  agricultural  experiment 
station  ( Station  Agronomique ),  was  devoted  to  experimental  research, 
while  the  other,  the  agricultural  laboratory,  was  made  coordinate  with 
the  laboratories  at  Ghent,  Liege,  and  elsewhere,  and  devoted  to  public 
analyses. 

For  many  years  the  adulteration  of  food  products  had  been  a serious 
evil  to  the  Belgian  public,  and  the  Government  had  been  obliged  to  take 
special  legislative  steps  to  check  this  abuse.  The  agricultural  labora- 
tories being  now  under  its  control,  the  Government  in  1891  gave  over  to 
their  charge,  in  connection  with  several  private  chemists,  the  analysis  of 
specimens  of  foods  taken  in  accordance  with  the  rules  governing  trade 
inspection.  This  new  measure  involved  a reorganization,  and  the  u state 
agricultural  laboratories”  became  the  u state  analytical  laboratories,” 
the  more  general  name  corresponding  better  to  their  new  functions. 

By  this  process  of  evolution,  which  has  been  shaped  largely  by  acci- 
dental conditions,  the  original  work  of  the  association  for  the  establish- 
ment of  agricultural  experiment  stations  in  Belgium  has  resulted  in  the 
development  of  a well-conceived,  well-organized,  and  important  system 
of  institutions  for  the  public  welfare. 

PRESENT  ORGANIZATION  OF  THE  STATE  EXPERIMENT  STATIONS  AND 
ANALYTICAL  LABORATORIES. 

The  Experiment  Station  at  Gembloux. — This  station  is  organized  in 
conformity  with  the  royal  decree  of  June  12,  1892,  and  the  regulations 
of  the  Minister  of  Agriculture,  Industry,  and  Public  Works,  of  June  13 
of  the  same  year.  In  accordance  therewith,  its  objects  are  (1)  to 
engage  in  investigations  in  chemistry  and  vegetable  and  animal  physi- 
ology, which  seem  to  be  in  the  interest  of  the  advancement  of  agricul- 
ture; (2)  as  occasion  may  demand,  to  assist  the  various  branches 
(industry,  agriculture,  rains  and  frosts,  health  and  hygiene,  etc.)  of  the 
ministry  under  which  it  stands  in  the  scientific  investigations  needed 
in  dealing  with  questions  included  in  their  jurisdiction.  The  station 
is  administered  by  the  Bureau  of  Agriculture,  from  whose  budget 
its  accounts  are  paid.  It  is  under  the  immediate  supervision  of  the 
Inspector-general  of  Agriculture. 
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The  working  staff  consists  of  the  director  and  the  chief  assistant 
(chef  de  travaux),  who  are  appointed  by  the  King,  and  two  assistant 
chemists,  a clerk,  a laboratory  janitor,  and  a servant,  chosen  by  the 
director. 

The  salary  of  the  director  begins  with  $1,100  per  annum,  is  increased 
at  the  end  of  four  years  to  $1,200,  and  at  the  end  of  four  years  more 
to  $1,300,  and  may,  at  the  end  of  at  least  six  years  more,  be  further 
increased  by  one  tenth.  In  addition  to  this  salary  a dwelling  is  provided 
for  the  director.  The  salary  of  the  chief  assistant  ranges  in  like  man- 
ner from  $600  to  $700,  with  opportunity  of  further  increase  of  a tenth. 
The  assistant  chemists  receive  from  $300  to  $500,  the  clerk  from  $240 
to  $360,  and  the  janitor  from  $180  to  $240.  An  annual  vacation  of 
fifteen  days  is  allowed  to  the  director,  chief  assistant,  and  assistant 
chemists.  The  hours  of  labor  for  employees  are  from  8 a.  m.  until  noon, 
and  from  2 to  5 p.  m.,  except  Sundays  and  holidays.  The  station 
occupies  some  fifteen  rooms  in  the  buildings  of  the  agricultural  school, 
which  was  formerly  a convent.  Four  of  these  rooms  are  used  as  ana- 
lytical laboratories,  two  are  reserved  for  experiments  in  animal  physi- 
ology, others  serve  for  offices,  museums,  storerooms,  and  other  pur- 
poses. A piece  of  land  adjoining  the  station  is  set  apart  for  field 
experiments.  • On  this  is  a greenhouse  built  especially  for  experiments 
in  vegetable  physiology. 

During  the  month  of  December  of  each  year  a programme  for  the  work 
of  the  coming  year  is  submitted  by  the  director  to  the  minister  of  agri- 
culture for  approval.  The  annual  estimate  of  expenses  is  presented  to 
the  minister  by  the  director  in  January.  The  director  submits  reports 
of  operations  to  the  same  officer.  The  accounts  of  the  station  and  its 
work  are  published  in  the  Bulletins  de  la  Station  Agronomique  and  the 
annual  report  in  the  Bulletin  de  V Agriculture. 

Analytical  laboratories. — There  are  seven  laboratories,  organized  by 
the  same  authority  and  under  the  same  royal  and  ministerial  regula- 
tions as  the  experiment  station  at  Gembloux.  Their  object  is  to  provide 
analyses  of  soils,  fertilizing  materials,  and  agricultural  products,  tests 
of  seeds;  analyses  of  foods,  including  all  substances  used  for  the  nutri- 
tion of  man  and  animals,  and  also  analyses  of  any  material  used  in  the 
manufacture  and  preparation  of  foods.  They  are  under  the  supervision 
of  a commission  of  seven  members  appointed  by  the  King  and  including 
the  director  of  agriculture,  the  inspector-general  of  agriculture,  the 
inspector  of  health  and  hygiene,  the  inspector  of  foods,  and  the  director 
of  the  experiment  station  at  Gembloux.  This  commission  not  only 
exercises  such  charge  of  the  laboratories  as  to  (1)  make  sure  that  they 
fulfill  their  purpose  as  defined  by  the  Government  and  (2)  secure  the 
adoption  of  uniform  methods  of  analysis,  testing,  etc.,  but  also  (3) 
takes  account  of  questions  regarding  the  arrangement  of  terms  of  con- 
tract with  manufacturers  of  feeding  stuffs,  fertilizers,  etc.,  who  place 
their  wares  under  control  of  the  laboratories ; the  tariff  of  x>rices  for 
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analyses ; the  personnel  of  the  laboratories ; and  the  relations  with  pro- 
vincial, communal,  or  private  laboratories.  Each  of  these  seven  state 
laboratories  is  placed  under  the  immediate  oversight  of  a local  com- 
mission of  five  members,  two  of  whom  are  appointed  by  the  minister 
and  the  rest  by  legislative,  agricultural,  and  medical  organizations. 

The  minister  of  agriculture,  industries,  and  public  works  is  the  final 
authority  in  regard  to  the  administrative  policy  of  the  laboratories,  the 
regulation  of  tariffs  of  prices  and  the  making  of  contracts  with  dealers  1 
whereby  wares  are  sold  under  control  of  the  laboratories  and  analyzed 
without  expense  to  purchasers.  The  Government  assumes  no  respon- 
sibility for  the  accuracy  of  the  analyses;  this  responsibility  rests  with 
the  director  of  the  laboratory. 

The  staff  of  each  laboratory  consists  of  a director,  one  or  two  chief 
assistants,  one  or  more  assistants,  and  one  or  two  laboratory  servants.  . 
The  directors  and  chief  assistants  are  appointed  by  the  King,  the  other 
assistants  and  servants  by  the  minister.  The  salary  of  the  director  be- 
gins with  $700,  is  increased  at  the  end  of  four  years  to  $800,  and  in 
four  years  more  to  $900,  and  after  not  less  than  six  years  more  may  be 
increased  one  tenth.  In  addition  to  his  salary  a dwelling  is  provided  for 
the  director.  The  salary  of  a chief  assistant  ranges  in  like  manner 
from  $600  to  $700  in  eight  years,  and  may  after  six  years  more  of  serv- 
ice be  raised  one  tenth. 

Keports  of  the  work  of  each  of  these  institutions  are  published  yearly 
in  the  Bulletin  de  V Agriculture.  Meetings  of  the  directors  are  held  two 
or  three  times  a year,  under  the  presidency  of  a member  chosen  by  the 
minister  of  agriculture,  to  discuss  the  improvement  of  methods  and  to 
secure  uniformity  of  action.  The  laboratory  methods  are  essentially 
the  same  as  those  used  in  the  experiment  stations  of  Germany  and 
France. 

The  following  is  a list  of  the  state  laboratories,  with  location,  date  of 
foundation,  name  of  present  (1893)  director,  and  number  of  persons  on 
the  staff: 

(1)  Gembloux.— Established  in  1872  as  part  of  the  experiment  station,  and  made 
an  independent  laboratory  in  1886.  Director,  M.  C.  Masson,  formerly  assistant  of 
the  experiment  station;  four  assistsnts,  a clerk,  and  a janitor. 

(2)  Ghent . — Established  in  1875.  Director,  M.  Nyssens;  three  assistants  and  a 
janitor. 

(3)  Hasselt. — Established  in  1878.  Director,  M.  Mercier,  formerly  assistant  at  the 
Gembloux  Station;  one  assistant,  a clerk,  and  a janitor. 

(4)  Liege. — Established  in  1878.  Director,  M.  de  Molinari,  formerly  assistant  at 
the  Gembloux  Station;  five  analytical  assistants,  one  assistant  in  bacteriology,  a 
clerk,  and  a janitor. 

(5)  Antwerp. — Established  in  1885.  Director,  M.  Crispo,  formerly  assistant  at  the 
Gembloux  Station;  three  assistants,  a clerk,  and  a janitor. 

(6)  Louvain. — Established  in  1885.  Director,  M.  Claes;  two  assistants,  a clerk, 
and  a janitor. 

(7)  Mons. — Established  in  1885.  Director,  M.  Warsage,  formerly  assistant  at  the 
Gembloux  Station;  three  assistants,  a clerk,  and  a janitor. 
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In  addition  to  the  above  seven  state  laboratories  the  following  may 
be  mentioned : * 

(8)  Provincial  agricultural  laboratory  at  Routers  — Director,  M.  Van  (ler  Berghe. 

(9)  Agricultural  and  hygienic  laboratory  of  the  city  of  Courtroi. — Director,  M. 

D’Hout. 

THE  BELGIAN  SYSTEM  OE  CONTROL  OF  FERTILIZERS  AND  FEEDING 

STUFFS. 

The  chief  function  of  the  state  laboratories  is  the  control  of  ferti- 
lizers and  feeding  stuffs  by  analyses.  The  system  by  which  this  is  done 
is  the  outgrowth  of  the  same  experience  which  has  led  to  the  estab- 
lishment of  the  laboratories  in  their  present  form.  It  is  defined  by 
the  ministry  of  agriculture,  industry,  and  public  works,  i It  takes 
account  of  the  Belgian  law  regarding  the  adulteration  of  fertilizers, 
which  requires  that  every  lot  sold  shall  be  accompanied  by  a state- 
ment of  its  nature  and  percentages  of  valuable  ingredients.  The  Gov- 
ernment provides  for  a specific  form  of  contract  between  the  seller  as 
the  party  of  the  first  part  and  itself,  as  represented  by  the  minister  of 
agriculture  as  the  party  of  the  second  part.  By  this  contract,  for 
which  blanks  are  furnished  to  be  filled  out  in  due  form  and  signed  by 
the  minister  and  the  dealer  in  the  wares.  The  dealer  binds  himself  to 
guaranty  the  percentages  of  specified  ingredients  and  indemnify  the 
purchaser  at  certain  rates  if  the  percentages,  on  analysis  at  the  state 
laboratory,  fall  below  the  guaranties.  He  also  pays  a certain  sum  to 
the  Government  toward  covering  the  expenses  of  the  analysis.  The 
Government  in  its  turn  provides  the  laboratory  and  gives  to  every 
citizen  of  Belgium  who  purchases  $10  worth  or  more  of  a fertilizer  from 
a dealer  who  has  placed  his  goods  under  control,  the  right  to  have  a 
sample  analyzed  free  of  charge.  Detailed  regulations  are  laid  down 
as  to  the  manner  of  expressing  the  name,  character,  and  composition  of 
the  goods,  taking  the  sample,  forwarding  to  a specified  laboratory, 
statement  of  analysis,  settling  of  questions  as  to  corrections  of  analy- 
ses, permissible  range  of  variation  from  guarantied  percentages, 
indemnification  of  purchaser  when  called  for,  etc. 

SPECIAL  FEATURES  OF  THE  STATE  EXPERIMENT  STATION  AT  GEM- 
BLOUX  AND  ITS  WORK. 

This  institution,  as  already  implied,  is  the  central  station  of  the  Bel 
gian  system. 

The  director,  who  has  filled  this  position  since  the  organization  of 
the  station  in  1872,  is  Prof.  A.  Petermann,  Sci.  Dr.,  previously  assist- 

* Vid.  Hobbe,  Statistics  of  Experiment  Stations  in  Mentzel  and  v.  Lengerke, 
Landw.  Kalender,  1894,  ii,  377. 

tin  a nublication  dated  1892  and  entitled  “ Labor atoires  d’ Analyse  de  VEtat.  Con- 
vention relative  au  control  gratuit  des  matieres  ferlilisantes  et  des  substances  alimen- 
taires  pour  le  betail 

14945— No.  6 


-2 


556 


EXPERIMENT  STATION  RECORD. 


ant  at  the  experiment  stations  in  Pommritz,  Saxony,  and  Nancy,  France, 
and  director  of  the  station  at  Prilep,  Austria.  The  chief  assistant  is 
M.  J.  Graftiau. 

The  equipment  of  the  station  includes,  as  mentioned  above,  a well-fur- 
nished chemical  laboratory,  with  museum  and  apartments  for  experi- 
ments on  the  nutrition  of  animals;  an  experimental  garden  and  field;  a 
greenhouse  with  special  arrangements  for  vegetation  experiments;  a 
series  of  boxes  near  by,  also  especially  constructed  for  like  purpose; 
and  a meteorological  observatory. 

Accounts  of  the  work  of  the  station  are  regularly  published  in  the 
bulletin  of  the  station  and  the  Bulletin  de  V Agriculture  above  named. 
Some  of  the  researches  are  reported  in  the  Bulletin  de  VAcademie 
Boy  ale  des  Sciences,  of  Belgium.  The  investigations  from  1872  to  1886 
have  been  collated  in  vol.  I of  a work  by  Dr.  Petermann  entitled 
Becherches  de  chimie  applique  a la  physiologies  those  from  1886  to  1892 
are  being  printed  in  vol.  n of  the  same  work.  Translations  and 
abstracts  have  appeared  in  various  European  and  American  publica- 
tions. 

Subjects  of  investigation. — The  range  and  amount  of  inquiry  carried 
on  by  the  station  may  be  inferred  from  the  list  of  the  notes,  articles,  and 
memoirs  thus  far  published.  This  includes  the  following:  Researches 
in  agricultural  chemistry  and  physiology,  34  titles;  analyses  of  ferti- 
lizing substances,  23  titles;  analyses  of  feeding  stuffs  and  foods,  10 
titles;  miscellaneous,  10  titles;  total,  77  titles.  Among  the  investiga- 
tions of  general  as  distinguished  from  local  interest  are  those  upon 
phosphates  and  guanos  from  different  sources;  the  fertilizing  values  of 
sundry  nitrogenous  waste  products;  the  value  of  so-called  u reverted”  ! 
phosphoric  acid;  the  sugar  beet  and  its  culture;  the  composition  of 
numerous  materials  used  for  food.  Especial  mention  should  be  made 
of  the  researches  upon  the  composition  of  the  atmosphere  and  the 
acquisition  of  atmospheric  nitrogen  by  plants,  and  the  studies  of  meth- 
ods of  investigation  of  sugar  beets  and  of  soils.  The  methods  of 
meteorological  observation  are  also  worthy  of  note. 

The  list  of  books  and  pamphlets  upon  special  subjects  published  by 
the  director  and  his  associates,  Messrs.  Graftiau  and  de  Marneffe,  is 
also  quite  extensive. 

Meteorological  observations. — In  addition  to  the  usual  observations  of 
temperature,  barometric  pressure,  precipitation,  cloudiness,  etc.,  the 
station  has  since  1892  carried  on  actinometric  observations  (intensity 
of  illumination),  and  has  also  studied  at  the  same  time  the  temperature 
of  the  neighboring  soil,  both  with  and  without  vegetation,  at  the  sur- 
face and  at  different  depths. 

Methods  of  soil  investigation. — Much  attention  has  been  given  to  this 
subject  by  the  station,  which  has  had  as  special  incentives  the  fre- 
quent calls  for  analysis,  a special  demand  in  connection  with  the 
preparation  of  agricultural  maps  of  Belgium,  and  finally  the  need  of  a 
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uniform  method  for  use  in  the  several  state  laboratories.  The  director 
has  prepared  a memoir  npon  the  subject,*  which  gives  full  details  of 
methods  as  adopted  and  elaborated  by  him. 

While  recognizing  that  the  “physiological  analysis”  of  the  soil,  or, 
in  other  words,  the  analysis  of  the  soil  by  the  plant,  is  better  adapted 
in  principle  to  give  a correct  estimate  of  its  immediate  resources  than 
chemical  analysis,  he  nevertheless  considers  that  various  undetermi- 
nable factors,  such  as  the  influence  of  the  weather,  of  cryptogams,  ani- 
mals, man,  etc.,  render  the  physiological  method  inferior  to  physical- 
chemical  analysis  as  regards  scientific  accuracy. 

In  consequence,  chemical  analysis  and  analysis  of  the  soil  by  the  plant  ought 
to  go  hand  in  hand  and  each  should  control  and  supplement  the  other. 

The  method  published  by  us  is  not  wholly  new  or  original,  but  rests  essentially 
on  the  application  of  the  general  principles  of  chemistry  and  the  lines  laid  down 
in  the  classic  treatises  of  Wolff,  Grandeau,  and  Miintz.  Nevertheless,  our  own  long 
experience  in  this  field,  in  connection  with  that  of  our  associates  at  the  station,  has 
enabled  us,  after  many  experiments,  confirmatory  tests,  and  special  studies,  to  make 
selections  from  the  recognized  methods,  to  improve  many  of  them,  to  make  current 
use  of  the  analysis  of  the  portion  of  the  soil  insoluble  in  mineral  acids,  and  to 
establish  a method  by  which  the  portion  of  phosphoric  acid  capable  of  easy  assimi- 
lation may  be  separated  from  the  total  phosphoric  acid. 

The  method  for  the  analytical  treatment  of  soils  may  be  divided  as 
follows : (1)  A general  analysis,  (2)  a physical-chemical  analysis  of  the 
fine  earth,  (3)  a chemical  analysis  of  the  fine  earth,  including  the  anal- 
ysis of  the  residue  insoluble  in  hydrochloric  acid,  and  (4)  special  deter- 
minations. 

(1)  General  analysis. — This  includes  the  determination  of  (a)  the 
weight  of  a liter  of  the  air- dried  soil  ; (b)  the  percentage  of  water  in 
the  air- dried  specimen;  ( c ) its  water-holding  capacity  when  air-dried; 
( d ) its  reaction,  whether  acid  or  neutral;  ( e ) the  percentages  of  organic 
and  of  mineral  debris,  and  (/)  the  proportion  of  fine  earth  by  passing 
through  a sieve  with  openings  of  1 mm. 

(2)  Physical  chemical  analysis  of  the  fine  soil. — The  quantities  of 
coarse  sand,  fine  sand,  sand  powder,  and  clay  in  the  sifted  air-dried 
soil  are  determined  according  to  the  method  of  Schlosing,  which  con- 
sists in  moistening  the  soil,  separating  the  clay  by  treatment  with  suc- 
cessive small  portions  of  water,  and  precipitating  the  clay  from  the 
water.  The  different  grades  of  sand  are  separated  by  sieves,  that 
which  does  not  pass  through  0.5  mm.  holes  being  taken  as  “coarse 
sand,”  that  which  is  held  by  0.2  mm.  holes  as  “fine  sand,”  and  that 
which  passes  through  the  latter  but  is  not  floated  off  by  water  as 
“sand  powder.” 

(3)  Chemical  analysis  of  the  fine  soil. — This  includes  determinations 
of:  (a)  Moisture  by  drying  to  constant  weight  at  150°;  ( b ) material 
volatile  and  combustible  at  low  red  heat;  ( c ) chlorine;  ( d ) nitric  acid  by 

* L’analyse  du  sol.  Metliode  suivie  a la  station  agronomique  de  l’fffat  a Gem- 
bloux.  Dr.  A.  Petermann,  Bruxelles,  G.  Mayolez,  1891:  63  pp. 
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method  of  Schlosing;  (e)  ammonia  by  Boussingault’s  method,  i. e.,  distill- 
ing with  magnesia;  (/)  organic  nitrogen  by  soda  lime  method;  (g)  silicic, 
phosphoric,  and  sulphuric  acids,  potassium,  sodium,  oxide  of  iron,  alu- 
minium calcium,  and  magnesium,  in  the  portion  dissolved  by  digestion 
in  the  cold  with  hydrochloric  acid  of  1.18  specific  gravity;  (h)  carbonic 
acid  ; and  (i)  treatment  of  residues  insoluble  in  hydrochloric  acid  with 
hydrofluoric  acid  and  subsequent  determination  of  potassium,  calcium, 
magnesium,  and  phosphoric  acid. 

(4)  Special  determinations These  include  (a)  detailed  observations 
in  regard  to  kind  of  organic  matter  present;  (&)  studies  of  soil  extracts 
with  the  use  of  various  solvents,  as  dilute  solutions  of  carbonic,  hydro- 
chloric, or  acetic  acid,  or  alkaline  solution  of  ammonium  citrate;  (c) 
dialysis  of  the  soil;  (d)  the  coefficients  of  absorption  (according  to  Knop) ; 
(e)  special  physical  properties;  (/)  the  microorganisms  of  the  soil'(the 
study  of  these  latter  is,  however,  difficult,  and  requires  bacteriological 
training);  (g)  presence  of  iron  salts;  and  (/t)  investigation  of  occasional 
rare  constituents,  such  as  fluorine,  arsenic,  iodine,  etc. 

In  addition  to  the  detailed  description  of  the  plan  of  analysis,  the 
memoir  includes  a large  amount  of  experimental  data  bearing  upon  the 
various  individual  methods  obtained  in  studies  upon  them  at  Gembloux, 
and  a bibliography  of  the  subject  of  soil  analysis. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICOLTORAL  EXPERIMENT  STATIONS 
IN  THE  UNITED  STATES. 


CHEMISTRY. 

E.  W.  Allen,  Editor . 

A modification  of  G-r andean’s  method  for  the  determination  of 
humus,  H.  A.  Huston  and  W.  ¥.  McBride  ( Indiana  Sta.  Bui.  No. 
46,  Sept.,  1893,  pp.  68-79,  fig.  1). — In  using  the  Grandeau  method  for 
determining  the  humus  in  some  of  the  black  soils  of  Indiana  the  authors 
found  that  the  ammonia  continued  to  extract  coloring  matter  for  a long 
time,  the  extraction  requiring  over  a week  in  some  cases.  The  ammo- 
nia percolated  through  duplicate  samples  of  the  same  soil  at  different 
rates,  and  it  was  difficult  to  repeat  a test  under  similar  conditions,  and 
uncertain  when  the  extraction  was  ended.  Consequently  the  following 
modification  of  the  method  was  tried,  u which  has  the  advantage  of 
keeping  a definite  amount  of  soil  in  contact  with  a definite  volume  of 
ammonia  for  a fixed  time,  the  strength  of  the  ammonia  remaining  con- 
stant and  the  air  being  excluded:” 

The  soil  is  washed  with  acid  and  water,  as  usual;  the  soil  is  then  washed  into  a 
500  c.  c.  glass-stoppered  cylinder  with  500  c.  c.  ammonia,  the  cylinder  closed,  and  well 
shaken  and  allowed  to  remain  for  a definite  time,  usually  thirty-six  hours.  The 
material  is  shaken  at  regular  intervals.  The  cylinder  is  left  inclined  as  much  as 
possible  without  having  the  fluid  touch  the  glass  stopper,  thus  allowing  the  soil  to 
settle  on  the  side  of  the  cylinder  and  exposing  a very  large  surface  to  the  action  of 
the  ammonia.  During  the  last  twelve  hours  the  cylinder  is  placed  in  a vertical  posi- 
tion to  allow  the  soil  to  settle  well  before  taking  out  an  aliquot  part  of  the  solution. 

To  simplify  tlie  processes  of  washing  with  acid,  water,  and  ammonia, 
an  automatic  washing  apparatus  was  devised  by  which  eight  samples 
of  soil  could  be  treated  simultaneously.  The  apparatus  is  figured  in 
the  bulletin  and  is  described  as  follows: 

The  essentials  of  the  apparatus  are  a large  bottle  to  hold  the  washing  solution,  and 
a siphon  to  the  lower  end  of  which  is  attached  a stopcock.  To  the  lower  end  of  this 
stopcock  is  attached,  by  means  of  a cork  with  a slot  cut  in  the  side,  a glass  tube 
13  cm.  long  and  13  mm.  in  diameter.  The  lower  end  of  this  tube  is  closed  by  a rub- 
ber stopper,  through  which  passes  a glass  tube  of  2 mm.  bore,  which  is  turned  back 
upon  itself  inside  the  larger  tube,  forming  an  intermittent  siphon,  which  delivers 
about  6 c.  c.  of  the  fluid.  The  funnels  containing  the  soils  are  placed  immediately 
below  the  lower  end  of  the  siphon.  By  means  of  T tubes  the  washing  fluid  may  be 
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delivered  to  as  many  samples  as  may  be  desired.  The  stopcocks  are  so  adjusted  that 
all  the  fluid  may  drain  through  the  soil  before  the  siphon  fills  and  delivers  another 
amount  of  the  washing  fluid.  Instead  of  washing  on  the  usual  form  of  filter  paper 
in  funnels,  we  prefer  with  this  apparatus  to  hold  the  soils  on  disks  of  filter  paper 
resting  on  perforated  porcelain  plates  placed  in  the  funnels.  The  soil  is  covered  with 
a disk  of  filter  paper,  and  small  pieces  of  glass  rod  are  used  to  hold  down  this  filter 
paper.  This  form  of  apparatus  removes  the  necessity  of  washing  out  large  filter 
papers,  does  not  pernu.it  the  accumulation  of  humus  on  the  edges  of  the  filter  when 
the  Grandeau  process  is  used,  and  insures  that  all  the  washing  fluid  collected  in  the 
flask  below  shall  pass  through  the  soil  and  not  around  it.  In  all  cases  the  acid 
passed  readily  through  the  soil. 

The  Grandeau  and  modified  methods  were  compared  on  eight  samples 
of  soil  of  different  kinds,  using  2,  4,  7.3,  and  8 per  cent  ammonia.  The 
modified  method  gave  much  higher  results  than  the  original  method, 
but  subsequent  treatment  of  the  residue  from  the  extraction  with  2 per 
cent  ammonia  by  the  original  method  gave  a further  quantity  of  humus, 
making  the  results  by  the  two  methods  very  nearly  the  same  when  2 
per  cent  ammonia  was  used. 

“In  the  soils  not  peat  the  strength  of  the  ammonia  makes  practically 
no  difference  in  the  modified  method,  and  comparatively  little  difference 
on  peat  soil  when  the  strength  is  4 per  cent  or  over.  In  the  Grandeau 
method  there  are  wide  differences,  although  this  difference  is  not  always 
in  proportion  to  the  strength  of  the  ammonia.” 

A sample  of  peat  extracted  by  the  Grandeau  method  with  4 per  cent 
ammonia  continued  to  give  up  considerable  humus  after  ten  days.  The 
extraction  of  peat  soils  was  not  complete  with  2 per  cent  ammonia.  For 
practical  analytical  work  digestion  for  thirty- six  hours  with  4 per  cent 
ammonia  or  stronger  is  deemed  sufficient.  The  adoption  of  a standard 
temperature  for  the  digestion  is  recommended.  The  results  of  duplicate 
determinations  agreed  much  more  closely  by  the  modified  than  by  the 
original  method. 

To  ascertain  whether  the  amounts  of  phosphoric  acid,  potash,  etc., 
found  in  the  ash  of  humus  is  necessarily  associated  with  the  humus,  the 
Xihosplioric  acid  was  determined  in  the  ash  of  50  samples  of  humus.  The 
results  failed  to  show  any  relation  between  the  amount  of  humus  ex- 
tracted from  the  soil  and  the  amount  of  phosphoric  acid  present.  The 
same  was  true  of  thirty  potash  determinations. 

“These  substances  happen  to  be  extracted  from  soils  by  the  same 
process  as  the  humus ; but  it  does  not  follow  that  they  were  associated 
with  the  humus  before  its  extraction.” 

Preliminary  investigations  relating  to  the  determination  of 
crude  fiber,  H.  A.  Huston  and  W.  F.  McBride  ( Indiana  Sta.  Bui. 
An.  46,  Sept.,  1893 , pp.  80-85). — The  investigations  reported  include 
studies  on  the  action  on  a number  of  feeding  stuffs  and  on  filter  paper 
of  2\  and  1J  tier  cent  solutions  of  sulphuric  acid  and  sodium  hydrates, 
2£  per  cent  hydrochloric  acid,  glycerin,  a 4 per  cent  solution  of  borax, 
a solution  of  silicate  of  soda  made  by  diluting  225  c.  c.  of  commercial 
silicate  of  soda  to  2 liters,  carbonate  of  soda  equivalent  to  2J  per  cent 
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sodium  hydrate  solution,  bicarbonate  of  soda  of  same  strength,  and 
distilled  water ; and  a few  studies  on  the  crude  fiber  obtained  by  different 
treatment.  The  summarized  results  of  the  use  of  different  solvents  on 
feeding  stuffs  here  follow : 

(1)  Acid  and  alkali  of  2£  per  cent  gave  lower  results  in  every  case  tlian  1J  per 
cent  acid  and  alkali. 

(2)  Practically  the  same  results  are  obtained  on  these  samples  whether  they  are 
first  extracted  with  ether  or  are  directly  treated  with  the  acid  and  alkali.  The 
fiber  obtained  by  treating  with  2+  per  cent  acid  and  alkali  without  previous  extrac- 
tion with  ether  was  lighter  in  color  than  that  obtained  by  the  use  of  acid  and  alkali 
of  the  same  strength  after  treatment  with  ether.  In  case  of  corn  bran,  however, 
the  fiber  obtained  without  extraction  with  ether  contained  fatty  acids  even  after 
treatment  with  ammonio-cupric  hydrate. 

(3)  Hbnig’s  [glycerin]  method  has  not  proved  satisfactory  in  our  hands.  The 

difference  in  duplicates  is  frequently  very  great  even  where  the  conditions  are  kept 
as  nearly  uniform  as  possible . The  amounts  of  albuminoids  left  in  the  fiber  are  too 
great  to  be  neglected.  In  every  case  where  pentosans  were  present  in  the  original 
material  they  were  found  in  the  fiber  obtained  by  Honig’s  method  from  that  material. 
* * * The  amounts  of  fiber  obtained  by  this  method  are  much  higher  than  those 

obtained  by  other  methods. 

(4)  The  difficulties  met  with  in  using  Honig’s  method  seemed  to  be  due  in  great 

part  to  the  presence  of  gums  and  starch.  We  therefore  treated  the  feeding 
stuff  with  per  cent  sulphuric  acid  before  treating  with  glycerin.  The  results  are 
much  lower  than  by  the  use  of  Honig’s  method  alone ; the  amount  of  albuminoids  in 
the  fiber  is  much  lower;  the  filtering  and  washing  of  the  fiber  are  easily  accom- 
plished; and  this  modification  of  the  method  seems  to  remove  many  of  the  diffi- 
culties connected  with  the  original  method.  It  seems  better  to  apply  the  acid  treat- 
ment before  applying  the  glycerin  rather  than  after  the  glycerin  treatment.  * * * 

(5)  Treatment  with  dilute  sulphuric  acid  and  4 per  cent  borax  solution  gives  a 
lower  amount  of  fiber  than  Honig’s  method,  and  less  albuminoids  are  present  in  the 
residue.  The  albuminoids  are,  however,  higher  than  in  the  residues  from  sulphuric 
acid  and  glycerin.  The  method  is  very  easily  carried  out. 

(6)  Silicate  of  soda  was  tried  in  the  place  of  caustic  soda.  It  has  replaced  caustic 
soda  in  large  machine  shops  for  cleaning  the  cotton  waste,  since  it  does  not  reuder 
the  fiber  brittle.  In  order  to  keep  the  silica  in  solution  it  is  made  quite  alkaline. 
The  results  obtained  with  it  on  feeding  stuffs  give  nearly  the  same  results  in  fiber 
as  borax  or  glycerin  after  preliminary  treatment  with  dilute  acid.  The  albumi- 
noids are  not  completely  removed.  The  method  is  as  easy  of  application  as  the 
official  method. 

(7)  Carbonate  and  bicarbonate  of  soda  were  tried  in  place  of  caustic  soda  on 
corn  meal,  oil  meal,  and  clover  hay.  The  bicarbonate  foams  badly  and  gives  results 
high  in  both  fiber  and  albuminoids.  The  carbonate  works  more  satisfactorily,  but 
it  does  not  completely  extract  albuminoids,  although  on  oil  meal  and  clover  hay  it 
compares  favorably  with  all  other  solvents  except  caustic  soda. 

(8)  Borax  alone  was  tried,  but  the  results  were  too  high  in  albuminoids. 

(9)  Silicate  of  soda  was  also  tried  on  the  clover  hay  without  previous  treatment 
with  acid.  The  results  were  lower  in  both  fiber  and  albuminoids  than  on  treatment 
with  borax  alone. 

(10)  Doubling  the  strength  of  the  solutions  of  silicate  of  soda  and  of  borax  had  no 
effect  in  reducing  the  amount  of  fiber  or  albuminoids. 

On  filter  paper  the  results  were  as  follows : 

(1)  Water,  glycerin,  borax,  hydrochloric  acid  2£  per  cent,  and  sulphuric  acid  2£ 
per  cent  have  comparatively  little  solvent  action  on  the  paper.  Caustic  soda  and 
silicate  of  soda  dissolve  considerable  quantities  of  the  paper. 
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(2)  Increasing  the  strength  of  the  caustic  soda  solution  causes  more  loss  of  fiber, 
although  the  increase  is  not  great. 

(3)  With  sulphuric  acid,  water,  and  borax  an  additional  boiling  for  thirty  minutes 
gave  no  increase  in  amount  of  paper  dissolved.  With  caustic  soda  and  glycerin  a 
marked  increase  in  solvent  action  resulted  from  increased  time  of  digestion. 
With  silicate  of  soda  the  material  gelatinized  before  the  one-hour  digestion  was 
completed.  As  the  alkaline  silicate  of  soda  attacks  the  fiber  vigorously,  and  as  the 
product  of  treating  cellulose  with  alkali  is  an  acid,  this  gelatinization  was  proba- 
bly due  to  separation  of  silicic  acid. 

(4)  With  a single  exception  (water  followed  by  caustic  soda)  more  fiber  was 

destroyed  when  two  solvents  acted  one  after  another  on  the  same  sample  of  pulp  than 
the  sum  of  the  fiber  destroyed  by  the  same  solvents  acting  on  two  separate  portions 
of  the  pulp.  This  is  very  noticeable  in  the  process  used  as  our  official  method  for 
fiber.  * * * 

(5)  When  a stream  of  hydrogen  was  substituted  for  the  air  blast  a loss  of  26.94 
per  cent  occurred,  against  a loss  of  16.68  per  cent  With  air. 

Examination  of  the  crude  fiber  obtained  by  different  treatment  is  in 
progress,  but  only  a few  results  are  reported. 

Methods  of  physical  and  chemical  soil  analysis,  E.  W.  Hilgard 
( California  Sta.  Report  for  1891-92,  pp.  241-257 , fig.  1). — Under  this 
title  is  given  a detailed  account  of  the  methods  of  soil  examination  fol- 
lowed at  the  California  Station,  including  an  illustrated  description  of 
the  churn  elutriator  devised  by  the  author  for  the  mechanical  analysis 
of  soils. 

Report  of  chemist  of  Delaware  Station,  C.  L.  Penny  (Delaware 
Sta.  Report  for  1891 , pp.  104-109). — An  account  is  given  of  a method 
worked  out  for  the  manufacture  of  milk  sugar  from  skim  milk  (see 
Dairying,  p.  605),  together  with  very  brief  accounts  of  miscellaneous 
work,  including  a study  of  the  variations  in  the  volatile  fatty  acids  of 
butter  during  the  year,  which  has  been  undertaken,  and  a comparison 
of  Leffmann  and  Beam’s  method  of  saponifying  fats  with  the  method 
in  general  use. 

The  result  of  the  comparison  is,  briefly,  that  the  new  method  with  fresh  butter  gives 
results  on  the  average  a mere  trifle  lower  than  does  the  older  method;  with  rancid 
butter,  on  the  contrary,  the  deficit  by  the  new  method  is  considerable,  too  great  to 
admit  of  intelligible  comparison  of  the  results  of  the  respective  methods.  Thenev 
one  will  be  found  a much  readier  means  of  detecting  oleomargarin  than  the  older  one, 
and  for  this  reason  it  must  be  considered  a valuable  adjunct  to  analytical  chemistry, 
even  though  it  does  not  supplant  the  one  now  in  vogue. 

Analyses  of  rocks,  clays,  marls,  etc.,  B.  H.  Loughridgke  ( Cali- 
fornia Sta.  Report  for  1891-^92,  pp.  76-79). — This  includes  analyses, 
with  comments,  of  miscellaneous  samples  sent  to  tlie  station  for  exam- 
ination, including  various  supposed  minerals,  limestone,  marble,  clays, 
salt  sediment,  marl,  ashes,  and  Paris  green. 

Cost  of  chemical  analyses  at  Texas  Station  (Texas  Sta.  Bui.  No. 
27,  June , 1893,  p.  326). — The  schedule  of  prices  charged  at  the  station 
laboratory.  The  prices  given  are:  Soils,  $6;  water,  $6;  fertilizers, 

$10  j ores,  for  each  metal,  $1;  and  feeding  stuffs,  $6. 
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Walter  H.  Evans,  Editor. 

The  fixation  of  free  nitrogen  by  plants,  W.  O.  Atwater  and  0. 

1).  Woods  (Connecticut  Stores  Sta.  Report  for  1892 , pp.  17-22). — An 
account  of  experiments  on  tlie  acquisition  of  free  nitrogen  by  peas,  in 
continuation  of  those  described  in  the  Annual  Reports  of  the  station 
for  1890  and  1891  (E.  8.  It.,  vol.  in,  p.  374,*  iv,  p.  14).  It  was  intended 
to  obtain  light  on  the  way  by  which  the  nitrogen  is  obtained,  whether 
through  the  leaves  or  roots  or  both,  but  circumstances  prevented  the 
complete  carrying  out  of  the  proposed  plans  of  the  experiments.  The 
plants  were  grown  in  cases  resembling  Wardian  cases  in  the  green- 
house under  conditions  as  nearly  normal  as  possible,  but  with  the 
exclusion  of  all  combined  nitrogen  in  air,  soil,  or  nutritive  solutions, 
except  the  small  quantity  contained  in  the  seed  and  in  the  inoculation 
nu  terial.  The  details  of  construction  of  the  apparatus  and  methods  of 
conducting  the  experiments  are  given.  The  experiments  were  con- 
ducted for  eighty-five  days.  At  the  end  of  this  time  the  27  plants  had 
made  a growth  of  from  21  to  43  inches  in  height,  with  an  average  of  29 
inches.  The  root  development  of  14  was  designated  as  good,  9 as  fair, 
and  4 as  poor.  The  tubercle  development  of  10  was  good,  and  of  10  fair ; 
4 developed  few,  and  3 very  few,  tubercles.  A total  gain  of  242  mg.  of 
nitrogen,  with  an  average  of  9 mg.  for  each  plant,  was  made.  As  a rule 
the  largest  gains  were  recorded  for  those  plants  having  the  best  tubercle 
development.  “The  free  nitrogen  of  the  air  was  alone  available  to  the 
plants,  and  the  gain  must  have  been  by  the  acquisition  of  free  nitro- 
gen.” 

University  botanic  garden,  E.  L.  Greene  (California  Sta.  Report 
for  1891-’>927  pp.  166-168). — Brief  statements  concerning  the  botanic 
garden  of  the  University  of  California  established  in  1891. 


BACTERIOLOGY. 

The  isolation  of  rennet  from  bacteria  cultures,  H.  W.  Conn 

(Connecticut  Stores  Sta.  Report  for  1892 , pp.  106-126). — The  author 
reviews  and  summarizes  the  literature  relating  to  bacteria  and  the  for- 
mation' of  enzymes  capable  of  producing  certain  fermentations.  He  has 
been  engaged  in  isolating  the  enzyme  of  rennet  from  bacteria  cultures, 
although  as  yet  has  not  obtained  it  in  a pure  condition.  The  species 
used  were  normal  bacteria  of  milk  obtained  from  a creamery  near  the 
station.  From  the  many  species  obtained  from  ripening  cream  seven 
were  selected  as  seeming  to  have  the  rennet-forming  power  well  devel- 
oped, and  cultures  were  made  of  them.  The  different  species  of  bacilli 
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are  described.  The  demonstration  of  the  presence  of  the  ferment  and 
its  isolation  was  made  as  follows: 

For  this  purpose  one  of  the  organisms,  No.  5,  was  inoculated  into  an  Erlenraeyer 
flask  containing  sterilized  milk.  In  this  the  bacteria  were  allowed  to  grow  for  nine 
days  at  the  normal  temperature  of  the  room  (about  20°  C.).  At  the  end  of  that  time 
the  milk  had  become  curdled  by  the  action  of  the  rennet,  and  the  curd  was  partially 
dissolved.  A small  amount  of  water  was  then  added  to  the  culture  in  order  to  make 
the  amount  of  liquid  a little  greater,  and  to  assist  in  the  solution  of  the  enzymes  and 
render  filtration  easier,  and  then  the  whole  was  filtrated  through  a porcelain  cylin- 
der. A small  amount  of  this  filtrate  was  put  into  a test  tube  containing  sterilized 
milk  and  the  tube  placed  in  a culture  oven  at  a temperature  of  37°  C . The  milk  in  the 
tube  became  curdled  iu  less  than  two  hours.  A gelatin  culture  was  then  made  from 
the  curdled  milk  in  order  to  determine  whether  by  any  accident  the  filters  had  not 
worked  successfully  and  the  bacteria  had  found  their  way  into  the  filtrate.  The  gel- 
atine culture  showed  no  growth,  aud  thus  it  was  demonstrated  that  the  curdling  in 
this  case  must  have  been  due  to  some  soluble  ferment  in  the  filtrate.  Parallel  with 
this  experiment,  a second  was  conducted  in  a similar  way,  except  that  the  organism 
was  cultivated  in  beef  peptone  bouillon  instead  of  milk.  The  filtrate  from  this  cul- 
ture obtained  from  the  porcelain  cylinder  did  not,  in  the  first  experiment,  show  any 
power  to  curdle  milk. 

Having  thus  shown  the  presence  of  a soluble  enzyme  in  the  filtrate,  the  next  prob- 
lem was  to  isolate  it  from  its  solution.  For  this  purpose  the  same  organism  was 
again  cultivated  in  sterilized  milk,  filtered  at  the  end  of  two  weeks  through  a por- 
celain cylinder,  and  the  filtrate  treated  with  a large  amount  of  strong  alcohol.  There 
appeared  an  abundant  precipitate.  The  precipitate  was  then  allowed  to  stand 
under  the  alcohol  for  two  weeks,  in  a closely  stoppered  bottle.  At  the  end  of  that 
time  the  precipitate  had  settled  to  the  bottom  of  the  alcohol  and  the  alcohol  wns 
easily  decanted  from  it,  leaving  the  clear  precipitate  at  the  bottom.  This  precipi- 
tate was  then  dissolved  in  sterilized  water.  The  precipitate  dissolved  completely. 
A small  amount  of  this  solution  was  then  added  to  a test  tube  of  sterilized  milk  and 
placed  at  37°  C.  The  milk  was  curdled  in  one  and  one  half  hours.  The  curdled 
milk  was  allowed  to  stand  at  37°  C.  for  two  days,  to  see  if  the  curd  became  digested. 
No  digestion  of  the  curd  made  its  appearance.  The  rest  of  the  water  solution  was 
again  treated  with  alcohol,  which  once  more  precipitated  the  enzyme.  The  alcohol 
was  then  filtrated  off  and  the  precipitate  collected  and  dried.  It  was  thus  obtained 
in  the  form  of  a grayish  hard  mass,  which  was  found  to  still  retain  the  power  of 
curdling  milk  when  dissolved  in  water.  This  material  was  kept  for  several  weeks 
in  the  laboratory  and  tested  at  intervals  with  like  results.  The  curdling  of  the 
milk  under  the  influence  of  the  material  was  rather  slow,  requiring  sever  1 hours’ 
action,  and  from  this  the  conclusion  was  reached  that  the  rennet  existed  in  this  pre- 
cipitate only  in  small  quantities  and  by  no  means  in  a pure  state. 

Having  obtained  the  rennet  from  one  species  of  Bacillus , similar 
experiments  were  conducted  with  the  other  species,  and  in  all  cases 
it  was  possible  to  obtain  an  amount  of  rennet  ferment  from  the  culture 
after  the  organism  had  grown  in  it  for  the  proper  length  of  time.  Con- 
siderable variation  was  shown  as  to  amount  of  the  ferment  and  the 
readiness  with  which  it  would  coagulate  milk.  From  various  experi- 
ments it  became  plain  that  the  alcoholic  precipitate  was  not  pure,  but 
contained  the  tryptic  ferment  of  Fermi.  The  rennet  ferment  may  be 
partly  separated  by  the  use  of  salt,  although  by  no  means  completely. 
From  additional  experiments  it  was  found  that  the  bacteria  rennet  is 
destroyed  by  a temperature  varying  from  70°  to  80°  C. 
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The  author  summarizes  his  report  as  follows: 

(1)  Many  species  of  bacteria  that  have  the  power  of  liquefying  gelatin  produce,  as 
a result  of  their  growth  in  milk,  a certain  quantity  of  an  enzyme  which,  so  far  as  can 
be  at  present  determined,  has  all  the  essential  characteristics  of  rennet. 

(2)  This  rennet  can  be  isolated  from  bacteria  cultures  by  filtering  the  cultures 
through  a porcelain  cylinder  and  then  treating  the  filtrate  with  alcohol.  A better 
method,  which  gives  the  rennet  in  a purer  condition,  though  by  no  means  pure, 
is  to  precipitate  it  from  its  solution  by  an  excess  of  salt  instead  of  alcohol. 

(3)  It  has  been  found  possible  to  isolate  this  rennet  from  milk  in  the  case  of  all 
species  of  bacteria  thus  far  studied  which  curdle  the  milk  without  rendering  it  acid. 

(4)  Different  species  of  bacteria  differ  very  much  in  the  amount  of  rennet  which 
they  produce  and  the  rapidity  with  which  they  produce  it. 

(5)  Several  species  of  bacteria  have  been  found  to  produce  rennet  in  considerable 
quantity,  even  where  they  are  not  capable  of  curdling  the  milk.  The  explanation 
of  the  fact  is  that  the  production  of  a tryptic  ferment  obscures  the  production  of  the 
rennet  ferment  in  these  cases,  and  the  casein  becomes  peptonized  before  it  can  be 
precipitated  by  the  more  slowly  forming  rennet. 

(6)  The  organisms  experimented  upon  seemed  in  every  case  to  produce  a larger 
amount  of  rennet  when  growing  at  a moderately  low  temperature  than  when  grow- 
ing at  a temperature  of  35°  C. 

(7)  The  rennet,  isolated  in  this  way,  has  all  of  the  general  reactions  of  dairy  rennet, 
and  is  subject  to  destruction  by  high  temperatures  in  a similar  manner. 


METEOROLOGY. 

W.  H.  Beal,  Editor. 

Meteorological  observations  at  Connecticut  Storrs  Station,  C. 

S.  Phelps,  E.  A.  Bailey,  and  S.  H.  Buell  ( Connecticut  Storrs  Sta , 
Report  for  1892,  pp.  57-59). — Summaries  of  observations  on  tempera- 
ture, pressure,  precipitation,  cloudiness,  and  wind  movement  for  each 
month  of  1892  at  the  station  are  given,  together  with  tabulated  results 
of  observations  on  rainfall  from  May  to  October  at  26  localities  in  the 
State,  furnished  partly  by  the  New  England  Meteorological  Society  and 
partly  by  persons  conducting  field  experiments  in  different  parts  of  the 
State  under  the  supervision  of  the  station.  The  following  annual  sum- 
mary is  prepared  from  the  monthly  means:  Pressure  (inches) — highest 
30.92,  October;  lowest,  29.15,  February;  mean,  30.03.  Temperature 
(degrees  F.) — highest,  92,  July;  lowest,  1,  December;  mean,  46.3. 
Humidity — mean  relative,  77.8.  Precipitation  (inches)  total,  36.28 ; num- 
ber of  days  on  which  0.01  inch  or  more  of  rain  fell,  100.  Weather — 
number  of  clear  days,  124;  of  fair  days,  126;  of  cloudy  days,  116. 
Wind — total  movement,  79,742  miles;  maximum  velocity,  60  miles  per 
hour,  January  and  March. 

The  rainfall  for  the  year  (36.3  inches)  as  measured  at  the  station  is  much  below 
the  average.  Six  stations  of  the  New  England  Meteorological  Society  having  records 
covering  a period  of  ten  or  more  years  previous  to  1890,  give  an  average  annual  pre- 
cipitation of  49.1  inches.  The  records  of  this  station  for  the  three  years  prior  to 
1892  give  an  average  of  50.3  inches. 

The  precipitation  was  smallest  during  the  months  of  February,  April,  September, 
and  October.  The  rainfall  for  April  (0.70  inch)  was  the  smallest  for  any  month  in 
the  year.  This  prevented  an  early  start  in  the  grass  crop  and  no  doubt  lessened  the 
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yield  considerably.  During  the  portion  of  the  year  when  most  crops  were  develop- 
ing (May-August)  the  rainfall  was  about  the  average,  so  that  farm  crops  as  a rule 
were  not  greatly  injured1:  Springs  and  wells,  however,  have  rarely  been  known  as 

low  as  in  October. 

The  temperature  for  the  first  three  months  of  the  year  was  a little  below  the  aver- 
age, while  the  snowfall  was  light.  April  gave  about  the  average  temperature  and 
the  spring  opened  quite  early.  The  last  damaging  frost  occurred  April  30.  The 
weather  during  the  months  of  May  and  June  was  favorable  for  nearly  all  farm  crops. 
The  summer  was  unusually  warm  and  conditions  were  favorable  for  harvesting  the 
hay  crop. 

The  first  killing  frost  occurred  September  21.  This  gave  a growing  period  of  144 
days,  since  the  last  damaging  frost  in  the  spring.  The  average  growing  season  for 
the  past  five  years  at  Storrs  is  142  days.  The  shortest  period,  114  days  in  1888,  and 
the  longest,  164  days  in  1891. 

September  and  October  were  characterized  by  unusually  dry  weather.  Pastures 
were  injured  and  all  fall  maturing  crops  suffered.  The  rainfall  for  November,  how- 
ever, was  above  the  average,  and  wells  and  springs  were  generally  replenished. 

Meteorological  observations  at  the  Delaware  Station,  W;  H. 

Bishop  (. Delaware  Sta.  Report  for  1891 , pp.  109-124). — Monthly  sum- 
maries of  observations  at  six  stations  in  the  State  on  temperature, 
pressure,  and  rainfall  are  tabulated  and  briefly  discussed.  A summary 
for  the  year  is  given  in  the  following  table: 


Annual  summary  of  meteorological  observations  in  Delaware. 


Newark. 

Middletown. 

Dover. 

Milford. 

Seaford. 

. Millsboro. 

Temperature 
(degrees  F.) : 
Highest 

93  (June  16, 

95  (June  17, 

97  (June  16) . 

94  (July  30) . 

96  (Aug.  10) . 

94  (Aug.  10) 

17;  Aug. 

1 July  25, 

10, 11). 

Aug.  10, 

11). 

Lowest 

10.5  (Mar.  2). 

11  (Mar.  2) . . 

15  (Feb.  5, 

14  (Feb.  5)  . . 

12  (Nov.  30) 

6.5  (Dec.  1) 

Mar.  2, 
Dec.  18). 

Mean  

52.9 

54.6 

54.4 

55.6 

54.9 

54.7 

Rainfall  (ins.): 

Total 

From  Apr.  1 

50.86  . 

52.71 ... 

54.14 

56.19. 

56.66 

69.43 

to  Nov.  1. . 

28.31 

26.30 

27.73.--.:... 

29.95 

30.93  

42.36 

Greatest 

monthly  . . 
Least 
monthly  . . 

8.33  (July)  . . 

7.30  (Jan.)  .. 

9.42  (July).. 

8.44  (July)  . . 

12.18  (July). 

12.62  (July) 

1.53  (Nov.).. 

1.41  (Sept.).. 

1.04  (Nov.) . . 

1.50  (Sept.)  . 

0.50  (Sept.)  . 

1.65  (June) 

Number  of  days 

on  which  0.01 
inch  or  more 

ti  f’p.l  1 

113 

103 

108 

104 

100 

130 

Pressure  (ins.) : 

Highest 

30.83 

30.84. 

Lowest 

29.25 

29.24. 

Mean 

30.07 

30.08. 

The  rainfall  for  the  year  has  been  above  the  average,  although  not  as  great  as  that 
for  1889.  * * * Throughout  the  State,  July  was  a very  wet  month.  The  driest 
months  were  in  the  fall — September  and  November.  ’*  * * On  the  whole  the  rain- 
fall was  well  distributed  through  the  year  and  was  favorable  to  crops. 

The  average  temperature  for  the  year  varies  but  little  from  the  normal,  being 
rather  less  than  the  average  for  a term  of  years.  No  excessively  high  temperatures 
are  reported.  **  * * Neither  do  we  find  that  there  was  any  unusually  cold 

weather.  * * * The  first  killing  frost  in  the  fall  was  on  October  29.  * * * 

As  will  be  seen,  the  difference  in  barometric  pressure  betweeu  the  northern  and 
southern  portions  of  the  State  has  been  very  slight.  The  range  for  the  year  was  1.6 
inches  at  Seaford  and  but  0.025  of  an  inch  less  at  Newark. 
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W.  H.  Beal,  Editor . 

Analyses  of  waters,  E.  W.  Hilgard  andR.  H.  Loughridge  (Cal- 
ifornia Sta.  Report  for  1891-792 , pp.  50-75). — The  mineral  constituents, 
with  occasional  sanitary  analyses,  are  given  for  14  samples  of  lake  and 
stream  water,  14  of  spring  water,  27  of  well  water,  and  6 of  artesian 
water,  and  the  value  of  the  different  waters  either  for  irrigation  or 
domestic  purposes  is  discussed. 

Geology  of  the  Wyoming  experiment  farms  and  notes  on  the 
mineral  resources  of  the  State,  W.  0.  Knight  ( Wyoming  Sta.  Bui. 
No.  14,  Oct.,  1893,  pp.  103-212). — This  is  a preliminary  report  intended 
to  prepare  the  way  for  future  investigations,  and  presents  general  con- 
clusions regarding  the  geological  origin  and  proper  classification  of  the 
soils  of  the  six  experiment  farms  of  the  station. 

The  rock  masses  which  have  been  decomposed  and  eroded  to  form  the  soils  of  the 
State  have  not  been  critically  examined  nor  their  various  constituents  determined 
so  that  any  formation  might  be  classified  as  beneficial  or  detrimental  to  good  soil- 
making. The  various  geological  formations  which  have  entered  into  the  soils  of 
Wyoming  range  from  Archaean  to  the  Pliocene  Tertiary,  and  the  methods  of  decom- 
position, pulverizing,  eroding,  and  transportation  include  all  known  phenomena. 

A study  of  the  soils  of  Wyoming  is  especially  interesting,  owing  to  the  diversity 
of  composition.  Some  of  them  have  been  derived  from  the  entire  series  of  rocks 
ranging  from  Archaean  to  the  close  of  the  Tertiary,  while  others  are  the  result  of  the 
decaying  of  a single  geological  horizon.  There  are  many  subjects  of  importance 
relative  to  the  soils  of  the  State  which  will  receive  attention  hereafter.  Chief  among 
them  are  the  following:  (1)  The  cause  of  the  decomposition  of  rock  masses;  (2) 
climatic  action  upon  rock  masses;  (3)  water  erosion  over  various  grades  and  the 
resulting  soils ; (4)  wind  erosion. 

Wind  erosion  plays  an  important  part  in  the  transportation  of  soils  in  Wyoming, 
and  beyond  a doubt  has  in  the  past,  owing  to  the  incoherent  state  of  the  soils,  due 
to  the  lack  of  clay.  The  arid  regions  of  Wyoming,  which  are  chiefly  Tertiary  and 
Cretaceous  plains  and  table-lands,  receive  very  little  rain.  Consequently  the  soils 
become  loosened  by  great  earth  cracks  and  during  the  dry  and  windy  winter  weather 
are  transported  in  dense  clouds,  which  almost  suffocate  travelers,  to  the  broken 
country  and  distant  hills  and  mountains.  In  a single  season  it  is  not  an  uncommon 
sight  to  see  banks  of  earth,  like  huge  banks  of  snow,  behind  a reef  of  rock  or  in  the 
lee  of  large  bunches  of  sagebrushes. 

The  Laramie  farm  (pp.  105-107). — This  farm  is  located  2 miles  south- 
west of  Laramie  upon  prairie  land  7,200  feet  above  the  sea  level,  and 
“probably  is  the  highest  experiment  farm  in  the  United  States.” 

Geologically  the  Laramie  farm  is  located  on  Dakota  group  (Cretaceous)  sandstone, 
very  near  the  junction  of  the  Cretaceous  and  Jurassic.  * * * 

Glaciers  were  instrumental  in  making  the  greater  portion  of  the  soil  of  the  Laramie 
plains.  * * * 

The  glaciers  in  moving  down  the  valleys  ground  up  Archaean,  Paleozoic,  and 
Mesozoic  rocks  and  conveyed  them  to  the  plains  for  soil-making,  Following  the 
glacial  period  was  one  in  which  a calcareous  deposit  formed  over  the  glacial  boulders, 
after  which  the  erosion  of  the  waters  and  winds  completed  the  soil-making  of  the 
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plains.  I should  not  say  completed,  for  not  a single  windstorm  sweeps  these  plains 
or  not  a rainstorm  causes  the  tiniest  rill  but  the  work  of  erosion  goes  on,  and  soil- 
making continues  as  it  has  for  these  thousands  of  years. 

According  to  Hilgard’s  classification  of  soils  the  Laramie  farm  would  he  called  a 
colluvial,  but  rich  in  the  life-giving  elements  and  capable  of  long  and  heavy  tillage 
with  but  little  assistance  from  fertilizers. 

The  Lander  farm  ( pp.  108-110). — The  Lander  farm  is  located  in  the 
valley  of  the  Popo  Agie  River  5,500  feet  above  the  level  of  the  sea  and 
5 miles  south  of  Lander  in  a region  of  rich  table  and  valley  lands. 
It  rests  upon  the  Lower  Triassic  rocks  in  a cove-like  basin  which  has 
been  cut  out  by  glaciers,  and  the  material  entering  into  its  soil  has  come 
principally  from  the  rocks  of  this  formation.  “The  red  sandstones  and 
clays  decomposed  and  in  time  covered  a portion  of  the  present  farm.” 
A ledge  of  marble,  encountered  in  the  Triassic  rocks,  also  contributed 
largely  to  the  soil  formation.  “The  soil  is  a colluvial  and  is  not  only 
rich  but  warm  and  capable  of  producing  crops  that  would  not  mature 
on  a rich  black  alluvial  at  this  altitude.” 

The  Saratoga  farm  ( pp.  110-112). — The  soil  of  this  farm  resembles 
that  of  Laramie  in  composition  and  of  Wheatland  in  geological  position. 
It  rests  upon  Pliocene  rocks,  but  is  composed  of  material  from  the 
Archaean,  Paleozoic,  Mesozoic,  and  Oenozoic  rocks  located  above  the 
valley,  ground  up  by  glaciers  and  transported  to  its  present  position 
by  the  Platte  River.  The  soil  is,  therefore,  a rich  alluvial. 

The  Sheridan  farm  ( pp.  112-114). — This  farm  is  situated  about  1 
mile  southwest  of  the  town  of  Sheridan,  at  an  elevation  of  3,750  feet. 

It  is  located  upon  middle  Laramie  group  (Cretaceous).  The  soil  has  been  derived 
from  Archaean  (?),  Paleozoic,  and  Mesozoic  rocks  which  have  been  disintegrated  and 
carried  down  Little  Goose  Creek.  Owing  to  the  nature  of  the  soil  and  being  in  the 
valley  it  is  called  an  alluvial.  There  were  no  fragments  or  pebbles  associated  with 
the  soil,  which  is  rich  in  necessary  plant  food  and  better  capable  of  holding  mois- 
ture than  most  of  the  other  stations  in  the  State. 

The  Sundance  farm  (pp.  114-115). 

The  Sundance  farm  is  located  1 mile  southeast  of  Sundance  in  a valley  between 
Sundance  and  Green  Mountain,  at  an  elevation  of  4,750  feet  above  the  sea  level. 

The  country  about  is  mainly  a rolling  and  broken  prairie,  with  occasional  low 
detached  mountains  and  hills.  * * * 

It  is  located  on  Upper  Triassic  sandstone.  * * * 

The  soils  of  the  farm  have  been  derived  from  eroded  and  decomposed  Triassic  and 
Jurassic  rocks,  which  have  not  been  transported  any  great  distance.  These  rocks 
are  composed  of  ferruginous  sandstone,  chiefly,  though  they  contain  some  limestone, 
clays,  and  marls.  The  decomposition  and  erosion  have  been  so  gradual  and  so  per- 
fect that  no  fragmentary  rocks  are  to  be  found.  The  soil  partakes  in  color  of  the 
adjacent  formation  and  is  a colluvial,  resembling  the  soil  of  the  Lander  station. 

The  Wheatland  farm  ( pp.  116-117). — The  Wheatland  farm  is  located 
in  the  northern  portion  of  Laramie  County  “ almost  under  the  shadow 
of  the  famous  old  landmark,  Laramie  Peak.”  It  rests  upon  a Pliocene 
formation.  The  soil  is  a colluvial  derived  from  Archaean  and  Pliocene 
rocks  without  the  assistance  of  glaciers. 

The  Wheatland  and  Saratoga  farms  are  located  upon  the  same  geological  horizon: 
but  owing  to  the  different  formations  entering  into  the  soil  composition  in  the  two 
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vicinities,  their  soils  are  of  different  natures.  This  evidence  leads  me  to  believe 
that  one  cannot  say  that  this  or  that  geological  horizon  is  best  adapted  to  certain 
lines  of  cultivation.  In  each  and  every  instance  when  the  question  of  geological 
position  arises,  in  the  selection  of  land,  the  first  and  all-important  question  to  be 
settled  is  from  what  geological  formations  the  soil  was  derived,  and  not  upon  what 
formation  it  rests.  For  example,  in  many  places  in  Wyoming  rich  and  extensive 
agricultural  districts  rest  upon  Cretaceous  and  Tertiary  formations  that  in  them- 
selves are  detrimental  to  good  soil-making. 

Tlie  report  closes  witli  a tabulated  statement  showing  the  geological 
horizons  of  the  different  experiment  farms,  and  giving  the  names  of 
'the  various  geological  formations  which  enter  into  the  composition  of 
the  soil. 

A general  discussion  is  given  of  the  mineral  wealth  of  the  State, 
based  upon  data  secured  in  an  inspection  during  the  last  four  months 
of  nearly  every  important  mineral  locality  in  the  State. 

Upon  Wyoming’s  mineral  wealth  depends  the  growth  and  prosperity  of  the  State. 

* * * 

Industries  are  needed  which  will  open  the  mines  and  employ  an  army  of  workmen. 
This  must  be  done  before  the  agricultural  interests  will  reach  the  standard  they 
should,  for  the  farmers  in  Wyoming  can  not  raise  grain  and  produce  and  expect  to 
dispose  of  them  in  any  of  our  border  States,  which  are  well  supplied  with  home  prod- 
ucts. The  only  way  to  obtain  a market  is  to  make  one,  and  the  way  to  accomplish 
this  is  to  utilize  the  minerals  which  nature  has  seen  tit  to  store  in  these  mountains, 
hillsides,  plains,  and  valleys. 

Wyoming  contains  62,645,120  acres  of  land,  10,000,000  of  which  are  suitable  for 
agricultural  pursuits.  Of  the  remaining  52,000,000  acres  there  are  22,000,000  acres 
of  mountains  and  13,000,000  acres  of  coal  land.  * * * 

In  this  great  extent  of  mineral-bearing  country  there  have  been  discovered  gold, 
silver,  copper,  lead,  coal,  iron,  petroleum,  soda,  asbestus,  plumbago,  gypsum,  mica, 
tin,  and  a score  or  more  of  other  valuable  minerals. 

Boils  and  fertilizers,  A.  A.  Persons  ( Florida  Sta.  Bui.  2fo.  20,  Sept., 
1893,  pp.  23), — This  is  a popular  bulletin  discussing  the  following 
topics : The  development  of  scientific  agriculture ; relation  of  chemistry 
to  agriculture;  definition  of  a soil,  etc.;  mechanical  classification  of 
soils;  chemical  composition  of  soils;  general  description  of  soil  ele- 
ments; definition  of  manure;  composition  of  manures;  home-made 
manures;  commercial  fertilizers;  sources  of  phosphoric  acid,  potash, 
and  nitrogen  in  fertilizers;  explanation  of  a chemical  fertilizer  analy- 
sis ; and  how  to  estimate  the  market  value  of  a fertilizer. 

Reclamation  tests  with  gypsum  on  alkali  soils,  R.  H.  Lough- 
rid  GrE  and  C.  H.  Shinn  ( California  St  a.  Report  for  189 1-1 92,  pp. 
80-90). — These  tests  were  made  at  the  substation  near  Tulare  on  a 
piece  of  land  so  strongly  charged  with  alkali  that  u crystals  of  carbon- 
ate of  soda  glistened  upon  the  surface,  and  the  black  humus  sfjots  so 
characteristic  of  alkali  were  very  prominent.”  Two  layers  of  alkali 
hardpan  occurred  within  two  feet  of  the  surface,  and  no  vegetation 
would  grow  on  the  soil.  In  the  center  of  a fourth- acre  plat  of  this  soil 
a drainage  pit  was  dug  and  lined  with  boards,  and  three  board  drains 
running  across  the  plat  were  made  to  emjjty  into  it.  u The  plan  pro- 
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posed  was,  in  brief,  this : To  make  a slight  embankment  around  the 
experiment  plat,  to  sow  the  plat  with  gypsum  or  land  plaster,  and  cover 
it  with  water,  which  should  gradually  pass  down  into  the  drains  and 
carry  off  much  of  the  alkali  into  the  general  drainage  system  of  the 
country.” 

To  summarize  briefly,  the  treatment  was  as  follows : November  2 the  land  was 
plowed  and  500  pounds  of  land  plaster  applied,  or  at  the  rate  of  one  ton  to  the  acre. 
The  water  pumped  onto  it  was  about  50,000  gallons.  The  drains  were  plugged  for 
three  or  four  days.  November  9 the  “crust”  was  broken  and  more  water  applied, 
but  no  plaster.  November  16  more  water,  about  25,000  gallons,  was  applied.  The. 
water  sank  along  the  line  of  the  drains  and  ran  out  immediately.  The  drains  were 
stopped,  and  the  hardpan  again  broken  up.  November  24  more  plaster  (150  pounds) 
was  put  on  the  upper  half  of  the  plat;  none  on  the  lower  half.  For  the  subsequent 
week,  more  water  was  added,  and  the  worst  places  were  broken  up.  November  27, 
150  pounds  of  plaster  were  used  on  all  the  bad  spots  of  the  tract,  a shovelful  here 
and  there.  December  4,  100  pounds  of  plaster  was  used  in  the  same  way.  This 
makes  a total  of  900  pounds  on  the  quarter  acre,  or  at  the  rate  of  3,600  pounds  to 
the  acre.  This  seems  a large  amount,  and  at  the  present  price  of  plaster  the  job  was 
rather  an  expensive  one;  but  plaster  can  be  obtained  in  the  foothills,  and  supplied 
to  the  San  Joaquin  valley  at  a price  which  will  justify  the  use  of  two  or  even  three 
tons  per  acre,  provided  that  it  accomplishes  the  desired  results. 

In  order  to  ascertain  the  changes  brought  about  in  the  soil  by  this 
treatment,  samples  of  drainage  water  obtained  at  each  irrigation  were 
taken  and  analyzed.  The  results  show  that  during  the  period  of  treat- 
ment fully  one  half  of  the  carbonate  of  soda  originally  indicated  by  the 
drainage  water  had  been  converted  into  sulphate  of  soda  and  removed 
from  the  soil. 

Analyses  of  the  soil  from  depths  of  1,  3,  and  6 feet,  before  and  after 
the  above  treatment,  were  also  made.  These  show  that  “the  treat- 
ment reduced  the  entire  salts  to  about  24  per  cent  of  what  was  in  the 
natural  soil;  the  leaching  and  drainage  carried  off  about  83  per  cent  of 
the  sulphates  of  soda  and  potash,  and  about  85  per  cent  of  the  chlo- 
ride of  soda  of  the  natural  soil.  We  also  find  that  the  gypsum  and 
leaching  with  water  changed  to  sulphate  and  carried  off  about  65  per 
cent  of  the  carbonate  of  soda.” 

At  tbe  end  of  the  treatment  with  gypsum,  as  described  above,  seeds  of  a number 
of  plants  were  sown,  with  the  following  results: 

Japanese  buckwheat  grew  very  well  until  it  attained  a height  of  about  a foot, 
when  the  plants  burned  and  wilted  in  the  sun.  It  does  poorly  in  this  district  at  the 
best.  Barley,  planted  late,  in  the  center  of  the  spot,  did  fairly  well,  a portion  mak- 
ing  heads,  and  all  the  stalks  being  at  least  18  inches  high.  Six  varieties  of  sorghum 
all  did  very  well,  everything  considered.  Some  made  stalks  6 feet  high,  and  if  the 
entire  plat  had  been  sown  to  sorghum  it  would  have  been  profitable.  Sugar  beets 
made  a very  poor  showing. 

It  is  evident  from  the  above  tests  that  a percentage  of  “ black  alkali”  even  as  low 
as  0.05  is  too  much  for  the  full  growth  and  maturity  of  our  ordinary  field  crops, 
and  that  one  tenth  of  1 per  cent  is  very  destructive  to  the  young  plant  if  not  to  the 
seed  itself. 

Analyses  of  alkali  in  different  layers  of  tlie  soil  experimented  on  are 
tabulated,  and  notes  on  several  samples  sent  to  tlie  station  for  exami- 
nation from  different  localities  are  added. 
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Analyses  of  soils,  R.  H.  Loughridge  ( California  Sta.  Report  for 
1891-^92,  pp.  24-48). — Chemical  analyses  of  8 samples  of  soils  sent  to  the 
station  for  examination  from  the  Foothills,  Coast  Range,  and  Southern 
California  regions  are  given,  together  with  descriptions  of  the  samples 
of  soil  and  comments  on  their  agricultural  value j and  mechanical  analy- 
ses, with  comments,  and  observations  on  water-holding  capacity  and 
hygroscopicity  of  10  samples  derived  from  similar  sources. 

Determination  of  organic  nitrogen  in  soils,  M.  E.  Jaffa  (Cali- 
fornia Sta,  Report  for  1891-,92 , pp.  48 , 49). — The  results  of  an  examina- 
tion of  4 soils,  to  ascertain  whether  there  is  any  definite  relation  between 
the  organic  nitrogen  in  soils  and  the  humus,  are  tabulated.  The  humus 
was  determined  by  Grandeaids  process  and  the  organic  nitrogenous 
matter  was  separated  and  analyzed  by  the  following  method: 

The  soil  is  first  treated  as  in  the  case  of  humus  determination — that  is,  5 or  10 
grains  are  leached,  in  the  cold,  with  dilute  hydrochloric  acid  (0.5  to  1 per  cent)  until 
all  the  lime  is  extracted.  It  is  then  completely  washed,  and  in  place  of  using 
ammonia,  a 5 per  cent  solution  of  potassic  hydrate  is  added  to  the  washed  soil  on 
the  filter.  This  treatment  with  potassic  hydrate  is  continued  until  the  solution, 
upon  passing  through  the  filter,  is  colorless. 

This  extract,  or  an  aliquot  thereof,  is  acidified  with  pure  sulphuric  acid  and  the 
nitrogen  determined  hy  the  Kjeldahl  method.  #.#  * ■ 

The  data  thus  far  ascertained  is  not  sufficientto  warrant  drawing  any  conclusions, 
but  the  completion  of  the  examinations  now  under  way,  and  soon  to  he  published, 
may  tend  to  elucidate  this  interesting  subject  to  a very  great  extent. 

FERTILIZERS. 
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Fertilizer  inspection  and  analyses  in  New  Jersey,  E.  B.  Yoor- 
hees,  L.  A.  Voorhees,  and  J.  P.  Street  (New  Jersey  Stas.  Bui.  No. 
97 , Nov.,  1893,  pp.  43). — This  bulletin  contains  the  analyses  and  com- 
mercial valuations  of  248  samples  of  different  brands  of  manufactured 
complete  fertilizers,  and  51  of  incomplete  fertilizers,  which  include 
ground  bone,  dissolved  bone,  wood  ashes,  and  miscellaneous  products. 

The  results  are  discussed  under  the  following  heads:  Inspection  of 
fertilizers,  commercial  valuation,  and  composition  and  valuation  of  com- 
plete fertilizers,  bone,  and  miscellaneous  fertilizing  materials. 

It  is  the  aim  of  the  station  to  secure  a sample  of  all  the  different  brands  and  fertil- 
izer products  upon  the  market.  It  is  believed  that  this  aim  Las  been  practically 
attained  this  year ; the  number  of  brands  of  complete  fertilizers  is  nearly  20  per  cent 
greater,  while  the  number  of  those  of  a miscellaneous  character  is  quite  as  great  as 
iu  any  previous  year.  This  result  is  due  both  to  a closer  inspection  and  to  the  fact 
that  new  brands  are  constantly  introduced,  the  product  of  both  old  and  new 
firms.  * * * 

While  the  multiplication  of  brands  is  not  on  the  whole  to  be  commended,  a point 
worthy  of  consideration  is  shown,  viz,  that  where  dealers  have  brands  made  to  their 
order  by  regular  manufacturers  the  quality  is  always  good  and  the  commercial  value 
is  much  nearer  the  selling  price  than  those  sold  direct  by  the  manufacturer  him- 
1 self.  * * * 
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The  average  composition,  selling  price,  and  commercial  valuation  of  complete  fer- 
tilizers for  1892  and  1893  are  shown  in  the  following  tabulation: 

Composition, , cost , and  valuation  of  complete  fertilisers. 


Total 
! nitrogen. 

Total 

phosphoric 

acid. 

Available 

phosphoric 

acid. 

Insoluble 

phosphoric 

acid. 

Potash. 

j Selling 
price. 

Station 
valua- 
tion . 

1893 

! Per  cent. 
2. 74 
2. 69 

Per  cent. 
10.  38 
10. 23 

Per  cent. 
7.  70 
7.54 

Per  cent. 
2.  67 
2.  69 

Per  cent. 
4.  50 
4.58 

$34.-19 
34. 11 

$25.  66 
24.  41 

The  average  composition  and  selling  price  per  ton  are  practically  identical  with 
those  of  last  year,  while  the  valuation  this  year  is  $1.25  less  than  in  1892,  making  the 
difference  between  valuation  and  selling  price  $9.70,  or  the  selling  price  40  per  cent 
greater  than  the  valuation,  which  represents  the  average  charges  per  ton  for  mixing, 
bagging,  and  selling.  It  is  evident  that  the  decrease  in  the  cost  of  fertilizer  supplies 
lias  not  resulted  in  a lower  selling  price  per  ton  for  the  mixtures  made  from  them 
by  the  manufacturers.  It  is  shown,  too,  from  a study  of  the  tables,  that  the  diff  er- 
ence between  valuation  and  selling  price  in  nearly  balf  of  the  brands  is  above  this  aver- 
age, ranging  from  $10  to  $25  per  ton,  thus  giving  a wide  opportunity  for  selection  on 
the  part  of  the  purchaser.  * * * 

The  samples  of  ground  bone  examined  this  year  are,  on  the  whole,  of  good  char- 
acter. A criticism  made  prominent  in  previous  discussions  of  the  analyses  of  bone 
products,  however,  still  holds  good,  namely,  that  the  trade  terms,  bone  meal,  pure 
bone,  steamed  bone  and  raw  bone,  bear  no  exact  relation  to  the  kind  of  bone,  nor  do 
they  indicate  the  method  of  manufacture.  * * v 

This  year  the  value  of  the  nitrogen  in  the  coarser  grades  is  reduced  one  half 
cent  per  pound,  while  phosphoric  acid  is  reduced  in  all  cases  except  the  coarser 
grade.  The  average  per  cent  of  fineness  is  this  year  an  improvement  over  that 
secured  in  1892.  The  average  selling  price  per  ton,  excluding  those  samples  not 
comparable,  is  $32.50,  and  the  average  valuation  $31.23  per  ton. 

The  analyses  of  samples  of  dissolved  bone  are  shown  to  be  of  good  quality.  The 
commercial  valuations  of  three  out  of  the  five  samples  bought  in  the  usual  manner, 
by  the  ton,  are  within  $3  of  their  selling  price.  * * * Dissolved  bone  is  an  excel- 

lent fertilizer  for  wheat,  and  at  the  present  low  price  of  the  cereal  it  is  of  the  great- 
est importance  that  farmers  should  take  advantage  of  such  opportunities  as  are 
afforded  by  these  products  to  reduce  the  cost  of  the  crop.  * * f 

The  samples  of  wood  ashes  examined  this  year  were,  with  two  exceptions,  below 
the  average  quality.  The  schedule  of  values  adopted  for  ashes  is  5 cents  for  phos- 
phoric acid  and  5£  for  potash.  The  average  cost  per  pound  for  potash  and  phosphoric 
acid  contained  in  these  samples  [excluding  one  sample]  is  9.7  and  10.7  cents,  respec- 
tively. When  the  agricultural  value  of  wood  ashes  is  recognized,  it  is  a question 
whether  farmers  do  well  in  purchasing  phosphoric  acid  and  potash  in  this  form  at 
the  prices  named. 

Fertilizer  inspection  and  analyses  in  Rhode  Island,  H.  J. 

Wheeler  and  B.  L.  Hartwell  ( Rhode  Island  Sta.  Bui.  No.  36,  Nov., 
1893 , pp.  127-138). — This  includes  tabulated  analyses,  with  valuations, 
of  42  samples  of  fertilizing  materials  examined  in  1893,  including  com- 
pound fertilizers,  muriate  of  potash,  nitrate  of  soda,  and  ashes ; a table 
showing  the  firms  selling  complete  fertilizers  in  the  State  during  1893, 
the  number  of  brands  analyzed,  and  the  relation  of  the  guaranties  to 
the  amounts  of  nitrogen,  jfiiosphoric  acid,  and  potash  found  by  analysis  j 
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comments  on  particular  analyses;  and  remarks  ontlie  selling  price  and 
valuation  of  fertilizers  in  1893. 

By  a comparison  of  tlie  table  [of  analyses  for  1893]  with  similar  ones  for  1891  and 
1892  it  will  he  seen  that  the  goods  which  have  been  soid  in  the  State  this  year  have 
not  been  so  generally  equal  to  the  guaranties  as  was  the  case  last  season;  they  give, 
however,  a somewhat  better  showing  than  those  of  1891.  * * * 

In  the  case  of  74  brands  of  complete  fertilizers  sold  in  the  State  this  year  the  aver- 
age selling  price  has  been  $35.79,  and  the  average  commercial  valuation  $23.79, 
making  an  average  difference  of  $12  per  ton.  This  difference  for  1892  amounted  to 
$9.43  and  in  1891  to  $9.61.  The  average  selling  price  in  1892  was  $35.80,  or  one  cent 
more  than  this  season,  and  the  greater  difference  between  selling  price  and  valuation 
this  year  is  due  to  two  circumstances : (1)  The  fertilizers  sold  this  season  were  not 
as  good  compared  to  their  guaranties  as  those  of  1892.  (2)  The  schedule  of  prices 

used  in  estimating  the  commercial  valuation,  which  is  based  upon  the  retail  price  of 
the  stock  used  in  making  the  goods,  is  somewhat  lower  in  some  instances  than  last 
season.  We  are  convinced,  however,  that  our  basis  of  valuation  for  the  year  lias 
been  a just  one,  from  the  fact  that  it  is  in  full  accord  with  retail  quotations  on  fer- 
tilizer stock,  which  have  been  made  to  farmers  themselves.  * *.  * 

The  manufacturer  who  hopes  to  succeed  in  business  does  not  necessarily  purchase 
all  of  the  crude  stock  used  in  his  factory  from  one  firm,  but  he  buys  each  kind  of 
material  where  it  can  be  bought  cheapest.  Our  farmers  ought,  in  similar  manner, 
to  secure  quotations  on  fertilizer  stock  from  a number  of  dealers  in  various  sections 
and  then  buy  each  constituent  where  it  can  be  purchased  most  economically.  By 
resorting  to  practical  business  methods  a great  saving  might  be  effected.  By  refer- 
ence tc  the  Rhode  Island  State  Census  for  1885,  pages  516  and  517,  it  will  be  seen  that 
the  value  of  the  fertilizers  used  in  the  State  that  year  amounted  to  $164,133,  and 
there  is  no  question  but  that  the  amount  at  the  present  time  is  even  much  greater. 
Taking  the  figures  for  1885,  however,  as  a basis,  and  accepting  the  fact  that  the 
farmers  of  the  State  could  have  made  a cash  saving  of  about  33  per  cent  on  the  cost 
of  their  fertilizers  the  past  season  by  purchasing  their  crude  stock  even  at  retail,  it 
will  be  seen  that  over  $54,000  might  have  been  saved,  or  more  than  3^  times  the 
amount  given  by  the  Government  for  the  annual  support  of  this  station. 

Results  of  experiments  with  fertilizers  on  different  classes  of 
soils,  C.  S.  Phelps  ( Connecticut  Storrs  Sta.  Report  for  1892,  pp.  67- 
84). — The  author  summarizes  the  results  of  about  90  soil  test  experi- 
ments with  fertilizers  on  corn  and  potatoes  made  in  Connecticut  and 
other  New  England  States  during  the  past  fifteen  years,  either  under 
the  direction  of  W.  O.  Atwater  or  of  the  Connecticut  Storrs,  Massa- 
chusetts Hatch,  and  lihode  Island  Stations. 

“ The  plan  of  experiments  for  these  soil  tests  consisted  in  applying,  on 
parallel  plats  of  land,  fertilizers  containing  nitrogen,  phosphoric  acid, 
and  potash,  singly,  two  by  two,  and  all  three  together.  The  fertilizing 
materials  were  in  all  cases  supplied  * * * in  standard  commercial 

forms,  and  consisted  of  nitrate  of  soda,  dissolved  boneblack,  muriate 
of  potash,  and  land  plaster.  * * * 

u The  results  have  been  summarized  and  tabulated  in  two  groups : (1) 
Soils  ranging  from  sandy  to  loam,  and  (2)  soils  ranging  from  heavy 
loams  to  heavy  clays.” 

The  following  table  gives  the  average  yield  from  different  fertilizing 
ingredients  in  27  experiments  with  com  and  14  with  potatoes,  con- 
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ducted  in  different  parts  of  New  England  during  the  years  1878-1881, 
and  of  30  experiments  with  corn  in  Connecticut  during  the  years  1888- 
1891 : 


Average  yields  per,  acre  of  shelled  corn  and  of  potatoes  from  the  use  of  different  fertilizing 

ingredients. 


Nitrogen. 

Phosphoric  acid. 

Potash. 

With. 

With- 

out. 

Gain 
or  loss. 

With. 

With- 

out. 

Gain . 

With. 

With- 

out. 

Gain. 

Corn : 

Light  soils : 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

1878-1881  

38.7 

33.8 

4.9 

39.5 

32.9 

6. 6 

38.6 

34.0 

4.6 

1888-1891  

30.8 

24.5 

6.3 

27.9 

27.8 

0.1 

31.8 

23.0 

8.8 

1878-1891  

35.  4 

29.9 

5.  5 

34.7 

30.7 

4.0 

35.8 

29.5 

6.3 

Heavy  soils : 

1878-1881  

' 32.5 

32.0 

0.5 

38.2 

24.7 

13.5 

32.  6 

31.6 

1.0 

1888  1891  

25.6 

26.8 

—1.2 

30.9 

19.8 

11.1 

26.5 

26.1 

0.4 

1878-1891  

29.4 

29.2 

0.2 

35.0 

22.5 

12.  5 

29.9 

29.2 

0.7 

Potatoes : 

Light  soils,  1878-1881  . . 

98.9 

92.9 

6.0 

106.2 

85.2 

21.0 

106.2 

85.0 

21.  1 

Heavy  soils,  1878-1881  . 

128.4 

121.7 

6.7 

150.2 

98.9 

51.3 

137.  9 

112.2 

25,7 

The  experiments  thus  far  made  indicate  that  for  corn  on  the  lighter  soils  of  the 
State  fertilizers  containing  a large  proportion  of  potash  are  needed  to  give  the  best 
results,  * * * and  that  fertilizers  with  relatively  large  proportions  of  phos- 

phoric acid  produce  the  best  results  on  heavy,  clayey  soils. 

The  results  of  cooperative  experiments  during  recent  years  at  the 
Massachusetts  Hatch  and  Rhode  Island  Stations  are  also  summarized. 

The  general  conclusions  drawn  from  this  review  of  experiments  Avith 
fertilizers. on  New  England  soils  are  as  follows: 

Soils  can  not  be  cultivated  to  the  greatest  profit  without  a knowledge  of  their 
deficiencies  as  regards  plant  food.  Soil  tests  with  fertilizers  seem  to  be  the  best 
practical  means  for  ascertaining  these  deficiencies  in  particular  soils. 

Heavy,  clayey  soils  need  to  be  supplied  with  large  amounts  of  phosphoric  acid  in 
the  fertilizers  used,  while  light,  sandy  to  loam  soils  are  more  generally,  though  not 
uniformly,  helped  by  potash  fertilizers. 

The  teachings  of  the  experiments  thus  far  made  in  Connecticut  indicate  that  nitro- 
gen is  not  beneficial  on  the  light  class  of  soils.  Soluble  fertilizers,  as  nitrate  of  soda 
and  sulphate  of  ammonia,  can  generally  be  used  with  profit  on  light  loam  soils,  but 
do  not  prove  of  much  value  for  corn  on  heavy  soils.  For  heavy  soils  nitrogen  should 
be  supplied  in  some  organic  form,  as  stable  manure,  dried  blood,  etc. 

The  wide  differences  found  in  soils  afford  a strong  argument  in  favor  of  home- 
mixed  fertilizers.  The  special  needs  of  different  soils  can  not  be  considered  by  the 
manufacturer  who  prepares  his  fertilizers  for  general  use.  The  farmer  may,  how- 
ever, prepare  such  mixtures  as  will  meet  the  deficiencies  of  his  soil  and  the 
requirements  of  his  crops. 

Cooperative  field  experiments  with  fertilizers,  C.  S.  Phelps 

(Connecticut  Storrs  St  a.  Report  for  1892 , pp.  85-105). — The  experiment's 
of  1892  were  conducted  on  essentially  the  same  plan  as  that  followed 
in  previous  years  (E.  S.  R.,  vol.  iv,  p.  27),  and  include  soil  tests  with 
fertilizers  on  corn  in  eight  different  localities  in  the  State  and  one 
special  nitrogen  test  on  oats. 

Full  data  relating  to  yield,  percentage  of  dry  matter  in  the  corn, 
and  number  of  pounds  of  pars  required  for  a bushel  of  shelled  corn 
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I obtained  in  tlie  soil  test  experiments  are  tabulated  and  discussed.  This 

being  tlie  fifth  year  of  experiments  of  this  kind,  the  results  furnisli  in 
many  cases  more  or  less  conclusive  indications  of  the  special  needs  of 
the  different  soils  for  corn. 

The  object  of  the  special  nitrogen  experiments  conducted  during  the 
past  year  on  grass  (see  p.  579)  and.  on  oats  are  stated  to  be  “ to  study 
the  effect  of  larger  and  smaller  quantities  of  nitrogen  on  different 
crops,  while  the  amount  of  mineral  fertilizers  remains  constant.  There 
are  two  prominent  points  to  be  considered — the  effect  of  the  fertilizer 
on  the  yield,  and  the  effect  on  the  composition  and  feeding  value.” 
Four  plats  of  light  loam  soil  received  mixed  minerals  (dissolved  bone- 
black  320  pounds  and  muriate  of  potash  160  pounds  per  acre),  3 
mixed  minerals  combined  with  amounts  of  nitrate  of  soda  varying  from 
160  to  480  pounds  per  acre,  3 mixed  minerals  with  200  to  600  pounds  of 
dried  blood,  and  2 remained  unmanured. 

Data  relating  to  amount  and  cost  of  fertilizers  used  and  yield  of  oats 
on  the  differently  manured  plats  are  tabulated. 

Tlie  mixed  mineral  plats  gave  but  little  increase  over  nothing.  * * * The  addi- 

tion of  160  pounds  of  nitrate  of  soda  to  the  minerals  increased  the  yield  of  grain  9 
bushels  and  of  straw  675  pounds,  at  an  increased  cost  of  $4  for  the  fertilizers.  The 
nitrate  of  soda  gave  a much  larger  increase  than  dried  blood,  while  the  cost  of  the 
two  mixtures  are  practically  the  same.  The  extent  to  which  nitrogen  can  be  profit- 
ably used  is  not  clearly  shown  in  this  experiment,  owing  to  the  lodging  on 2 plats. 

Soil  and  crop  tests  with  commercial  fertilizers. — A.  T.  Neale 
{Delaware  St  a.  Report  for  1891 , pp.  20-22). — Fertilizer  experiment  on 
peach  trees,  sweet  potatoes,  corn,  wheat,  and  potatoes,  for  which  no 
detailed  data  are  given. 

Analyses  of  fertilizing  materials,  P.  H.  Loughridge  ( California 
Sta.  Report  for  1891-92.  pp.  129-134). — Analyses  of  a number  of  sam- 
ples of  fertilizing  materials,  including  sewage  sludge,  bat  manure, 
guano,  fish  guano,  dissolved  bones,  and  gypsum,  sent  to  the  station  for 
examination,  are  given  with  comments. 
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J.  F.  Duggar,  Editor. 

The  cost  of  farm  crops,  O.  L.  Ingersoll  and  S.  W.  Perin 

( Nebraska  Sta.  Bui.  No.  29 , April  15 , 1893,  pp.  35-42). 

Synopsis. — A record  of  the  cost  and  profit  in  growing  rye,  oats,  wheat,  corn,  and  hay 
on  the  station  farm  in  1892.  The  cost  of  planting  and  harvesting  per  bushel  was 
as  follows:  Rye,  39.8  cents;  oats,  17.7  cents ; five  varieties  of  wheat,  23.4, 19.4, 
16.6,  26.4,  and  27.6  cents;  corn  on  different  fields,  23.43  and  14.9  cents.  The  cost 
of  growing  timothy  and  clover  hay  on  three  fields  was  only  $1.34,  $1.32,  and  $0.84 
per  ton. 

The  fields  varied  in  area  from  1 to  35  acres  and  the  crops  were  treated 
substantially  according  to  prevalent  practice  in  the  State,  Labor  was 
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uniformly  charged  at  the  rate  of  $3  per  day  for  man  and  team.  Taxes 
and  interest  were  not  reckoned  among  the  expenses.  Land  was  valued 
at  $25  per  acre.  The  selling  price  of  rye  and  wheat  was  50  cents  per 
bushel,  of  oats  and  corn  30  cents  per  bushel,  and  of  hay  $3  per  ton. 
The  most  important  data  are  given  in  the  following  table: 


Cost  and  profit  in  growing  rye,  oats,  wheat,  corn,  and  hay. 


Cost  of 
planting 
and  liar- 
' vesting, 
per  acre. 

1 Yield  per 
acre. 

Cost  per 
bushel  in 
granary. 

Cost  of 
market- 
ing. 

Profit 

per 

bushel. 

Profit 

per 

acre. 

Interest 
on  value 
of  laud. 

Bushels. 

Per  cent. 

Rye . 

$8.  50 

21.  3? 

$0,398 

$0. 020 

$0. 0820 

$1.75 

7.0 

Oats 

6. 15 

34.  84 

0. 177 

0.015 

0. 1070 

3.  75 

15.0 

Wheat  : 

Ironclad 

6. 13 

26.  66 

0.234 

0.  020 

0. 2500 

6.  66 

Ofi.  0 

Tuscan  Island  Red 

6.45 

33.  07 

0.194 

0.  020 

0. 2860 

9.45 

ii.  o 

Hickman 

6.  83 

40.  75 

0. 166 

0.020 

0.  3140 

12.  77 

51.  Q 

Extra  Early  Red 

10.  32 

39.  00 

0.264 

0.020 

0.  2160 

8.40 

33.0 

Landreth  White  . . 

10.00 

36. 17 

0.  276 

0.  020 

0.  2030 

7.  36 

20.0 

Corn : 

Centennial  White 

10.17 

43.40 

0.234 

0.  035 

0.  0307 

1.  33 

5.3 

Learning,  field  1 

6.  65 

44.  50 

0. 149 

0.035 

0.1160 

5.16 

20.6 

Learning,  field  2 

6.  08 

40.  70 

0. 149 

0.  035 

0.1160 

4.  72 

18.8 

Timothy  and  clover : 

Field  2 

3.  66* 

1.  340  f 

6.  09 

24.  4 

Field  3 

2.  71* 

1.  3201 

4.  54 

18.  2 

Field  6 

3.  00* 

0.  840t 

7.07 

28.3 

*Tons.  t Per  ton. 


Report  of  fieldwork  at  the  Central  Experiment  Station,  Berke- 
ley, California,  E.  Kellner  ( California  JSta.  Report  for  1891-92.  pp. 
137-144). — Brief  notes  on  farm  and  garden  work  and  tabulated  data 
giving  the  time  of  planting  and  ripening  and  the  extent  of  injury  by 
rust  and  by  the  Hessian  fly  for  141  varieties  of  wheat,  39  of  oats,  7 of 
rye,  10  of  spelt,  and  36  of  barley,  all  grown  in  1892.  Some  varieties 
of  wheat  were  badly  infested  with  the  Hessian  fly.  Following  is  a list 
of  varieties  on  which  no  flies  were  found:  No.  1 Australian,  Austra- 
lian, Black  Bearded,  Big  Long-Bearded  Club,  Blue  Glass,  Big  White 
Club,  Bearded  (from  Missoyen),  Champlain,  Cujarian,  Common  March, 
Centennial  Black  Bearded,  Diamond,  Defiance,  Extra  Early  Oakley, 
Egyptian  Imported,  Emmer,  Egyptian,  Early  Clawson,  Frankensteiner, 
Forelle,  Fultz,  F.  Gates,  Fulcaster  Winter,  Greek  Atlanti,  Ghika  (or 
Odessa),  Genoese  Winter,  Harris,  Indian  (three  months),  Improved 
Bice  Winter,  Mammoth,  Michigan  Mixed,  McGeehe  White  Winter, 
Missoyen,  Nonpareil,  Nonette  Lausanne,  Nicaragua  (from  Texas),  Ore- 
gon Big  White  Club,  Palestine,  Probsteier,  Polish  Proper,  Petoli,  Prin- 
gle Best,  Patent  Office,  Bed  Club  Hedgehog,  Bed  Bearded,  Bussian 
Durmur,  Baub  Black  Prolific,  Boyal  Australian,  Bed  Sonora,  Bed  Sea, 
Snowflake,  Solid  Straw  Poulard,  Taganrog,  Tunisian,  Victor,  Victoria, 
Volo,  Winter  Fulcaster,  White  Club,  and  White  Crimea.  A few  flies 
were  found  on  some  of  the  varieties  of  barley,  and  4 varieties  of  spelt 
were  badly  infested,  while  3 entirely  escaped. 
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The  cereals  at  the  San  Joaquin  Valley  Station,  0.  H.  Shinn  {Cal- 
ifornia St  a.  Report  for  189 1-1 9 2,  pp.  209-211).— Tabulated  data  for  46 
varieties  of  wheat,  5 of  rye,  and  16  of  barley  grown  without  irrigation 
on  alkali  land. 

Field  experiments  with  corn,  A.  T.  Neale  (. Delaicare  Sta.  Report 
for  1891 , pp.  22-31). — Experiments  to  test  the  value  of  the  Early  Mas- 
todon variety,  the  effect  of  removing  tassels,  and  the  insecticidal  qual- 
ities of  commercial  fertilizers.  Early  Mastodon  corn  made  a satisfac- 
tory yield,  but  required  one  hundred  and  twenty  days  for  maturity 
instead  of  ninety-six,  as  claimed  for  it.  A slight  gain  in  yield  of  grain 
resulted  from  removing  the  tassels  from  every  alternate  row.  On 
detasseled  stalks  the  ears  were  heavier  but  less  numerous.  Notes  and 
tabulated  data  on  an  experiment  with  special  reference  to  combating 
insects  by  the  application  of  fertilizers  are  given. 

Experiments  with  the  cowpea,  A.  T.  Neale  [Delaware  Sta.  Report 
for  1891,  pp.  16-20). — Notes  on  experiments  conducted  on  four  farms  in 
the  State,  having  in  view  the  determination  of  the  value  of  the  cowpea 
in  farm  rotations  and  the  effects  of  fertilizers  on  the  yield  of  cowpea 
vines.  Analyses  of  pea- vine  hay  are  given. 

Grasses,  clovers,  sorghums,  and  small  cultures  at  the  Southern 
Coast  Range  Station,  R.  D.  Ceuickshank  [California  Sta.  Report  for 
1891-92,  pp.  199-202). — Brief  notes  on  Japanese  wheat  grass,  Hunga- 
rian brome  grass,  Schrader’s  brome  grass,  Festuca  elatior,  Australian 
rye  grass,  Faspalum  dilitatum , Italian  rye  grass,  Holcus  lanatus , 
Agropyrum  glaucum , Texas  blue  grass,  millet  grass,  tall  oat  grass,  timo- 
thy grass,  red  clover,  Trifolium  hybridum,  Trifolium  repens , Trifolium 
incarnatum , alfalfa,  sweet  clover,  sainfoin,  Hedysarium  coronarium, 
Medicago  lupulina,  Anthyllis  vulneraria,  Lotus  tetragonolobus,  French 
lentils,  jute,  dyer’s  madder,  tagasate  [Cytisus  proliferus),  pyrethrum 
plant,  Jersey  kale,  citron  melons,  field  peas,  English  beans,  varieties 
of  wheat  and  barley  for  hay,  mixed  pastures,  sorghum,  corn,  buck- 
wheat, garden  peas,  an  d^  potatoes. 

The  experience  of  three  years  proved  Hungarian  brome  grass  the 
best  of  all  the  grasses  tried  for  prolonged  verdure  during  the  hot 
months;  Schrader’s  brome  grass  and  the  Japanese  wheat  grass  came 
next.  Sainfoin  was  very  successful,  remaining  green  throughout  the 
dry  weather.  Jersey  kale  withstood  drought,  citron  melons  yielded 
abundantly,  and  English  beans  and  buckwheat  were  successfully 
grown.  For  hay  the  Sonora  was  the  best  variety  of  wheat,  and  the 
Chevalier  barley  was  recommended  for  the  same  purpose. 

Experiments  with  grasses  and  other  forage  plants,  J.  Clay- 
ton [Alabama  College  Sta.  Bui.  No.  49,  Oct.,  1893,  pp.  5-8). — Spurry 
on  thin  sandy  land  made  a growth  8 to  10  inches  high.  Analysis  of 
the  air-dry  plant  made  sixty  days  from  time  of  planting  gave  10.28  per 
cent  of  crude  protein  and  48.19  per  cent  of  nitrogen-free  extract. 
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Rescue  grass  ( Bromus  unioloides)  has  annually  reseeded  itself  on  the 
station  farm,  and  the  same  land  has  borne  a crop  of  peas  each  summer. 
Rescue  grass  has  given  two  good  cuttings,  in  late  winter  and  early 
spring,  Texas  blue  grass  set  in  February,  1889,  at  distance  of  18  by 
18  inches,  required  two  years  to  form  a perfect  sod,  and  is  now  growing 
vigorously.  Festuca  No.  1,  from  Connecticut,  is  a winter  grass  suita- 
ble for  lawns,  but  sun  scalds  badly  during  the  summer  months  on  sandy 
soils.  Lists  of  26  grasses  and  of  5 leguminous  forage  plants  are  given. 

Hay  growing  in  the  Sierra  foothills,  (1.  Hansen  ( California  Sta. 
Report  for  1891-y92,  pp.  186-189). — Biief  notes  on  the  yield  of  liay  made 
in  1892  by  18  varieties  of  wheat,  8 of  barley,  3 of  rye,  and  6 of  oats. 
The  average  yield  of  wheat  hay  was  3,763  pounds,  of  barley  hay  2.493 
pounds,  of  oat  hay  3,861  pounds  per  acre. 

Special  nitrogen  experiments  on  grass,  C.  D.  Woods  and  C.  S. 
Phelps  (Connecticut  Storrs  Sta.  Report  for  1892,  pp.  36-46). — A con- 
tinuation of  an  experiment  reported  in  the  Annual  Reports  of  the  sta- 
tion for  1890  and  1891  (E.  S.  R.,  vol.  in,  p.  376;  iy,  p.  28).  The  pur- 
pose of  the  experiment  was  to  ascertain  the  yield  and  composition  of 
the  hay  crop  and  the  financial  result  from  using  different  amounts  of  a 
nitrogenous  fertilizer  on  a meadow  consisting  of  a mixture  of  timothy, 
redtop,  Kentucky  blue  grass,  and  clover.  One  of  the  eighth-acre  plats 
was  un manured ; one  received  mixed  minerals  alone;  to  the  others 
were  applied  mixed  minerals  in  constant  quantity,  and  either  25,  50,  or 
75  pounds  of  nitrogen  per  acre  in  the  form  of  nitrate  of  soda.  The 
fertilizers  were  applied  April  26,  with  the  exception  of  one  third  of  the 
nitrate  of  soda  on  the  two  heavily  manured  plats,  and  this  was  applied 
May  26.  Meteorological  data  for  the  season  of  1892  are  given  in  E.  S.  R., 
vol.  Y,  p.  565. 

The  yields  of  hay  and  of  separate  food  ingredients,  the  composition 
of  the  hay  grown  with  different  fertilizers,  the  amounts  of  nitrogen 
removed  in  the  crops  and  supplied  by  the  fertilizers,  and  the  financial 
results  are  tabulated  for  1890,  1891,  and  1892.  The  results  are  sum- 
marized as  follows : 

The  addition  of  mineral  fertilizers  increased  the  yield  of  clover,  hut  did  not  seem 
to  increase  very  materially  the  yield  of  grasses. 

In  general  the  yield  of  hay  increased  with  the  quantity  of  nitrogen  supplied. 

The  mineral  fertilizers,  when  used  alone,  were  applied  at  a financial  loss. 

The  application  of  160  pounds  of  nitrate  of  soda  per  acre  (25  pounds  of  nitrogen), 
in  addition  to  the  mixed  minerals,  gave  an  average  profit  during  the  three  years  of 
$1.40  per  acre;  320  pounds  of  nitrate  of  soda  (50  pounds  of  nitrogen)  gave  an  aver- 
age profit  of  $5.24  per  acre,  and  480  pounds  of  nitrate  of  soda  (75  pounds  of  nitrogen) 
an  average  profit  of  $2.45  per  acre.  The  returns  from  320  pounds  were  very  uniform, 
the  profit  being  $5.10,  $5.12,  and  $5.49,  respectively,  for  the  three  years. 

. The  application  of  nitrogenous  fertilizers  increased  the  percentages  of  protein  in 
the  crop  and  somewhat  in  proportion  to  the  amount  of  nitrogen  supplied. 

The  increase  in  the  amount  of  nitrogen  in  the  crop  did  not  equal  the  increased 
amount  of  nitrogen  supplied  in  the  fertilizers,  implying  that  the  plants  were  not  able 
to  utilize  all  the  nitrogen  supplied. 
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Effect  of  nitrogenous  fertilizers  upon  the  percentage  of  pro 
tein  in  grasses  and  grains,  0.  D.  Woods  ( Connecticut  Storrs  Sta. 
Report  for  1892,  pp.  60-66). — The  results  are  tabulated  and  summarized 
for  seventy-three  tests  showing  the  effect  of  fertilizers  on  the  protein 
content  of  grains  and  grasses.  The  detailed  results  of  these  experi- 
ments are  published  in  the  present  and  previous  reports  of  the  station. 
The  summarized  results  are  as  follows: 


Protein  in  ctojjs  grown  without  nitrogen  and  with  different  amounts  of  nitrogen. 


Kind  of  crop. 

Number 
of  experi- 
ments. 

Phosphoric 
acid  and 
potash 
(mixed 
minerals.) 

Mixed 
minerals 
and  25 
pounds  ni 
trogen 
per  acre. 

Mixed 
minerals 
and  50 
pounds  ni- 
trogen 
per  acre. 

Mixed 
minerals 
and  75 
pounds  ni- 
trogen 
per  acre. 

Corn  (grain) 

22 

Per  cent. 
10.9 

Per  cent. 
11.3 

Per  cent. 
11.4 

Per  cent. 
12.1 

Oats  (grain) 

5 

15. 1 

15.4 

15.7 

16.3 

Corn  stover 

22 

0.  2 

6.6 

6.  6 

7.6 

Oat  straw  

5 

5.  3 

4.  7 

5.2 

6.  0 

Mixed  grasses 

5 

*7.  0 

7.  6 

8.8 

9.  8 

Orchard  °rass 

2 

8.  9 

10.2 

12.  6 

Timothy 

2 

7.  7 

8. 1 

10.  6 

Redtop 

3 

8.  3 

11.7 

Seven  other  pure  grasses 

7 ! 

10.2 

12.1 

* Included  more  clover  than  other  plats. 


In  each  case,  except  that  of  oat  straw,  the  percentages  of  protein  were  greater  when 
nitrogen  was  applied  in  the  fertilizers  than  when  it  was  not.  In  general  the  per- 
centages of  protein  increased  with  the  amount  of  nitrogen  applied,  though  in  most 
cases  the  application  of  the  largest  amount  of  nitrogen  seemed  to  have  the  most 
marked  effect  upon  the  protein  of  the  crop. 

Iu  conclusion  some  practical  applications  are  made,  and  the  advisa- 
bility is  urged  of  growing  crops  richer  in  protein,  both  for  milk  and 
meat  production. 

Effects  of  different  fertilizers  upon  the  composition  of  oats  and 
straw,  0.  D.  Woods  ( Connecticut  Storrs  Sta.  Report  for  1892,  pp.  47- 
56). — These  investigations  are  in  continuation  of  similar  work  reported 
in  the  Annual  Eeport  of  the  station  for  1890  (E.  S.  E.,  vol.  in,  p.  378). 

The  oats  and  straw  from  variously  manured  plats  in  two  separate 
experiments,  a special  nitrogen  experiment  and  a soil  test,  including  in 
all  24  plats,  were  analyzed.  In  the  special  nitrogen  experiment,  mixed 
minerals  (potash  and  phosphoric  acid)  were  applied  alone  and  in  com- 
bination with  25,  50,  and  75  pounds  of  nitrogen  per  acre  in  the  forms 
of  nitrate  of  soda  and  dried  blood,  respectively;  and  in  the  soil  test 
nitrate  of  soda,  dissolved  boneblack,  and  muriate  of  potash  were  applied 
singly,  two  by  two,  and  all  three  together,  and  barnyard  manure  was 
applied  alone. 

The  results  of  the  analyses  are  tabulated,  together  with  the  computed 
yield  of  food  ingredients  per  acre  with  each  fertilizer. 

In  the  special  nitrogen  experiment  the  application  of  nitrate  of  soda 
and  the  largest  application  of  dried  blood  appeared  to  increase  the 
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percentage  of  protein  in  the  grain  and  slightly  in  the  straw,  but  showed 
no  uniform  effect  on  the  percentage  of  other  ingredients  in  either  the 
straw  or  the  grain.  As  a rule  the  composition  where  mixed  minerals 
were  used  alone  was  not  higher  than  where  no  fertilizer  was  applied. 
On  the  other  hand,  the  total  yield  of  food  ingredients  per  acre  in  both 
grain  and  straw  was  almost  universally  higher,  and  sometimes  very 
noticeably  so,  where  nitrogenous  manures  were  applied,  but  not  where 
mixed  minerals  were  used  alone. 

In  the  soil  test,  nitrate  of  soda,  barnyard  manure,  and  muriate  of 
potash  appeared  to  increase  the  percentage  of  protein  in  the  grain,  and 
the  use  of  fertilizers  in  general  appeared  to  increase  the  percentage  of 
nitrogen-free  extract;  but  further  than  that  no  constant  effect  was 
traceable.  Nitrate  of  soda,  barnyard  manure,  and  dissolved  boneblack, 
as  a rule,  increased  the  total  yield  of  protein,  nitrogen-free  extract,  and 
fiber  per  acre. 

None  of  the  results  were  very  conclusive.  In  comparison  with  other 
analyses  of  American-grown  oats,  those  grown  in  these  experiments 
were  noticeably  higher  in  protein. 

The  combined  results  of  these  two  experiments  and  the  one  made  in 
1890,  as  regards  the  relation  between  the  nitrogen  applied  in  the  fertil- 
izers and  that  found  in  the  crop,  are  given  in  the  following  summary: 


Relation  between  the  nitrogen  applied  and  protein  found  in  the  crop). 


Fertilizers. 

Oats. 

Straw. 

Oats  and  straw. 

Nitrate 
of  soda 
group. 

Sul-  i 
phate  i 
of  am-  j 
monia  | 
group.  ; 

Dried 

blood 

group. 

Nitrate 
of  soda 
group. 

Sul- 
phate 
of  am- 
monia 
group. 

Dried 

blood 

group. 

Ni- 
trate 
of  soda 
group. 

Sul- 
phate 
of  am- 
monia, 
group. 

Dried 

blood 

group. 

Percentage  of  protein  in  crop : 
25  pounds  nitrogen,  1890. . 
25  pounds  nitrogen,  1892. . 
Average 

Pr.  ct. 

15.7 
16.6 
16.2 

16.3 

16.4 
16.4 

16.8 
17.2 
17.0 

Lbs. 

68 

120 

82 

121 

100 

133 

j 

Pr.  ct.  i 
13.9  j 

Pr.  ct. 

14.5 

15.5 
15.  0 
14. 1 
15.9 
15.0 
14.7 

| 17.1 

15.  9 

Lbs. 

53 

97 

57 

104 

79 

115 

Pr.  ct. 

5. 1 

4.2 
4.7 

5.3 
4.6 

5.0 
6.  0 

6. 1 
6. 1 

Lbs. 

43 

76 

58 

86 

78 

181 

Pr.  ct. 
5.7 

Pr.  ct. 
5.6 
3.  9 

4.8 

5.3 

4.4 
4.  9 

50  pounds  nitrogen,  1890.. 
50  pounds  nitrogen,  1892 . . 
Average 

15.1 

6.8 

"~L5 

75  pounds  nitrogen,  1890. . 
.75  pounds  nitrogen,  1892. . 
A verage 

15.0 

5.4 
5.  2 

! 

5.  3 

Amount  of  protein  in  whole 
crop : 

25  pounds  nitrogen,  1890.. 
25  pounds  nitrogen,  1892. . 
50  pounds  nitrogen,  1890.. 
50  pounds  nitrogen,  1892. . 
7 5 pounds  nitrogen , 1890 . . 
75  pounds  nitrogen,  1892.. 

Lbs.  \ 
I 43 

Lbs. 
i 41 

i 

Lbs. 

40 

67 

44 

93 

67 

110 

| Lbs. 
Ill 
196 
140 
207 
178 
314 

Lbs. 

84 

Lbs. 

93 

164 

101 

197 

146 

225 



58  ] 

53 



111 

68  j 

| 

87 

153 

i i 

1 

The  nitrogen  was  in  each  case  applied  with  a mixture  of  muriate  of 
potash  and  dissolved  boneblack.  The  percentage  of  protein  in  the  crop 
is  calculated  to  water-free  material,  and  the  total  amount  of  protein  is 
calculated  to  1 acre. 

The  above  table  shows  that  the  percentage  of  protein  in  both  the  oats  and  the 
straw  in  each  experiment  increased,  as  a rule,  with  the  increased  application  of 
nitrogen  in  the  fertilizer.  It  will  also  be  observed  that,  as  a rule,  the  most  marked 
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advance  in  tlie  percentages  of  protein  was  found  where  the  largest  applications  of 
nitrogen  were  made;  that  is,  the  percentages  of  protein  increased  in  a greater  ratio 
than  the  increase  in  amount  of  nitrogen  in  the  fertilizer.  The  third  25  pounds  of 
nitrogen  seemed  to  affect  the  percentage  of  protein  more  than  the  second  25  pounds 
did.  * * * 

There  was  an  increase  in  pounds  of  protein  per  acre  in  the  plats  supplied  with 
nitrogenous  fertilizers  somewhat  in  proportion  to  the  amounts  applied.  This 
increase  was  greatest  in  the  plats  to  which  nitrate  of  soda  was  applied.  These 
results  are  in  accord  with  observations  made  by  the  station  upon  the  relation  of 
the  protein  in  corn,  and  in  grass,  to  the  nitrogen  applied  in  the  fertilizers. 

The  increase  in  the  amount  of  nitrogen  in  the  crop  did  not  equal  the  increase  in 
the  amount  of  nitrogen  applied  in  the  fertilizers,  implying  that  the  plants  were  not 
able  to  avail  themselves  of  all  the  nitrogen  supplied. 


Distribution  of  seed  oats,  0.  O.  Flagg  and  J.  D.  Towar  ( Rhode 
Island  Sta.  Bui.  No.  26 , Nov.,  1893,  pp.  139, 140). — The  yield  during  three 
years  (1891-1893)  of  ten  selected  varieties  of  oats  is  tabulated  and  dis- 
cussed; aud  the  conditions  under  which  seed  of  these  varieties  will  be 
distributed  to  farmers  are  stated.  The  average  yield  during  three 
years  was  as  follows : 


Average  yield  of  different  varieties  of  oats  during  three  years. 


Variety. 

Grain. 

Straw. 

Early  Blossom 

Bushels. 
66.  6 

Pounds. 
4,  679 
4,  898 

Russian 

69.  0 

Vermont 

60.8 

4,  972 

Chennaille  Black  ...  

66.  2 

5, 104 

Bavarian 

64.  2 

Michigan  Clipped 

60.  5 

4’  386 

Rosedale 

62.  6 

5,  029 

New  York  State 

59. 1 
60.  8 

4,  419 
4,  367 

.Toanette  Black 

Improved  American * 

64.7 

4,  689 

Potatoes,  amount  of  seed,  B.  M.  Duggar  ( Alabama  Canebrale 
Sta.  Bui.  No.  16,  July,  1893,  pp.  6). — Pieces  weighing  1,  2,  and  4 ounces, 
others  having  one  and  two  eyes,  and  u slips,”  were  used  for  seed.  The 
experiment  was  repeated  on  three  varieties — Peerless,  Burbank,  and 
j;  Beauty  of  Hebron. 

The  total  yield  increased  with  the  size  of  the  piece  planted,  except 
that  in  the  case  of  Beauty  of  Hebron  the  largest  total  yield  resulted 
from  planting  pieces  weighing  2 ounces,  and  the  largest  net  yield  from 
pieces  containing  two  eyes.  With  Peerless  and  Burbank  varieties 
the  largest  net  yields  were  produced  by  planting  pieces  weighing  2 
ounces. 

Analyses  of  sugar  beets,  M.  E.  Jaffa  {California  Sta.  Report  for 
1891-92,  pp.  116-119). — Analyses  of  sugar  beets  grown  in  seven  differ- 
ent localities  in  California.  The  percentage  of  cane  sugar  in  the  juice 
ranged  all  the  way  from  6.G4  to  16.20  per  cent.  The  majority  of  the 
samples  contained  11.5  per  cent  or  over  of  sugar  in  the  juice. 
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Sugar-beet  culture,  R.  Gird  ( California  Sta.  Report  for  1891-’’92, 
pp.  217-220). — A statement  of  the  author’s  methods  of  cultivating  and 
handling  sugar  beets  on  a large  scale. 

Experiments  with  wheat  at  Kansas  Station,  0.  C.  Georgeson, 
F.  G.  Burtis,  and  D.  H.  Otis  ( Kansas  Sta.  Bui . No.  40,  Aug.,  1893 , pp. 

. 51-62).  ~ 

Synopsis. — The  experiments  were  in  the  following  lines:  (1)  Continuous  cropping 
without  manure,  (2)  methods  of  seeding,  (3)  seeding  at  different  rates  and  at 
different  times,  (4)  weight  of  seed,  (5)  early  and  late  plowing,  and  (6)  test  of 
varieties.  The  average  yield  of  grain  during  eleven  years  on  plats  cropped  con- 
tinuously with  wheat  has  been  27.03  bushels  per  acre.  The  results  favor  listing, 
seeding  October  10  in  preference  to  October  20,  the  use  of  other  than  light  seed, 
and  early  plowing. 

This  work  was  in  continuation  of  that  recorded  in  Bulletin  No.  33  of 
the  station  (E.  S.  R.,  vol.  iy,  p.  406).  The  wheat  crop  of  1893  was 
injured  by  winterkilling,  and  a large  number  of  wheat  plats  had  to 
be  plowed  and  planted  to  corn,  so  that  not  as  many  experiments  were 
carried  to  a conclusion  as  in  previous  years. 

Wheat  grown  continuously  icithout  manure  (pp.  52,  53). — The  yields 
of  wheat  per  acre  are  tabulated  for  each  year  since  1880,  excluding  two 
years  when  the  crop  was  winterkilled.  The  average  yield  per  acre  has 
been  27.03  bushels.  In  1893  the  yield  was  11.65  bushels. 

Wheat , methods  of  seeding  (pp.  53-55). — The  methods  tested  in  1893 
were  seeding  (1)  broadcast,  (2)  with  a roller  drill,  (3)  with  lister,  (4) 
with  shoe  drill,  and  (5)  with  hoe  drill.  The  yields  of  grain  and  straw 
on  each  plat,  and  the  average  yield  per  acre  for  each  method  in  1893 
and  during  three  years,  are  tabulated.  A summary  is  given  in  the  fol- 
lowing table: 


Average  yield  of  wheat  per  acre  from  different  methods  of  seeding. 


Method  of  seeding. 

1893. 

Average  for 
three  years. 

Grain. 

Straw. 

Grain . 

Straw. 

Broadcast  ...................  ... 

Bush . 
10.95 

Tons. 
0.  74 

Bush. 
22.  47 

To'ns. 
1.  34 

Boiler  drill  

9.  45 

0.  87 

21.93 
25.  33 

1 . 36 

Lister  

19.62 

0.88 

1 . 22 

Shoe  drill 

11.58 

0.77 

23.70 

1.37 

Hoe  drill 

14.  83 

0.  73 

*23.  34 

*1.38 

* Average  for  two  years. 


u The  averages  this  year  are  of  interest  in  that  they  show  that  in  a 
dry  season  it  is  best  to  put  the  seeds  deep  in  the  ground,  as  with  a 
lister.” 

Wheat , different  quantities  of  seed  sown  at  different  dates  (p.  55). — On 
account  of  winterkilling  this  experiment  was  unsatisfactory.  The  seed- 
ing made  October  10  happened  to  be  in  time  for  the  rains,  came  up 
earlier,  and  made  a better  yield. 

Wheat , weight  of  seed  (pp.  55,  57). — Tabulated  yields  of  grain  and 
straw  on  20  plats  seeded  with  (1)  light  seed  weighing  56  pounds  per 
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bushel,  (2)  common  seed  weighing  62J  pounds,  (3)  heavy  seed  weigh- 
ing 63  pounds,  and  (4)  selected  seed  weighing  61^  pounds,  obtained 
by  picking  the  largest  and  finest  heads  in  the  field  just  before  the  crop 
was  cut. 

The  following  table  gives  the  yield  in  1893  and  for  three  years  from 
sowing  the  several  classes  of  seed : 


Average  yield  of  wheat  per  acre  from  sowing  seed  of  different  weight. 


Grade  of  seed. 

1893. 

Average  for  3 years. 

Grain. 

Straw. 

Grain. 

Straw. 

Light  seed  - ........ - ....... 

Bushels. 

15. 46 

17.46 
17.  43 
17.23 

Tons. 
0. 92 
0. 82 

0.  89 

1.  00 

Bushels. 
25. 19 
26.  57 
27.07 
25.  82 

Tons. 
1.38 
1.  42 
1.57 
1.  74 

Comm  on  seed  - - 

HORVV  ,S60fl  --  

Select  seed  (average  for  two  years) 

Wheat , early  and  late  plowing  (pp.  57,  58). — A large  plat  was  plowed 
August  1 and  twice  disked  to  keep  weeds  in  check.  Another  plat  was 
plowed  September  7 and  immediately  disked  five  times.  Both  plats 
were  seeded  September  12  with  Currell  wheat.  The  early-plowed  plat 
was  somewhat  moist  about  3 inches  below  the  surface  at  the  time  of 
seeding,  but  the  late-plowed  plat  was  very  dry.  The  wheat  on  the 
I former  came  up  quickly,  on  the  latter  slowly.  The  yield  from  early 
plowing  was  at  the  rate  of  14.57  bushels  of  wheat  and  0.7  ton  of  straw 
per  acre,  and  from  late  plowing  11.99  bushels  of  grain  and  0.49  ton  of 
straw. 

Wheat , test  of  varieties  (pp.  58-61). — Tabulated  data  are  given  for  58 
j varieties  grown  at  the  station  in  1893.  The  large  list  of  varieties  grown 
in  forrher  years  was  reduced  by  excluding  from  the  experiments  of  1893 
j:  nearly  all  of  those  which  had  averaged  less  than  35  bushels  per  acre 
during  the  preceding  two  years.  This  left  47  varieties  from  the  old  list. 
Thirty-five  varieties  from  Australia  were  sown  at  the  same  time  as  the 
I others  and  under  similar  conditions,  but  all  the  Australian  varieties 
were  completely  winterkilled. 

Experiments  with  wheat,  J.  Clayton  ( Alabama  College  Sta.  Bui. 
Wo.  49 , Oct.,  1893 , pp.  3-5). — Twelve  varieties  of  English  wheat  and 
three  other  varieties  were  tested  on  one-hundredth-acre  plats  in  1893. 
j The  following  varieties  are  recommended  in  the  order  named  for  culti- 
| vation  in  the  State:  Purple  Straw,  White  Chaff,  Anglo-Canadian, 
Large  White,  Large  Bed,  and  Earliest  of  All. 


HORTICULTURE. 

Does  mulching  retard  the  maturity  of  fruits  ? L.  H.  Bailey 

(New  York  Cornell  Sta.  Bid.  No.  5.9,  Nov..  1893 , pp.  243-254 , jig.  1). — 
To  test  the  accuracy  of  the  u general  opinion  that  a mulch  or  heavy 
cover  placed  upon  the  soil  about  plants  when  it  is  frozen  will  retard 


584 


EXPERIMENT  STATION  RECORD. 


flowering  and  the  maturing  of  fruit,”  observations  were  made  during 
the  spring  of  1893,  when  the  buds  began  to  start  on  apples  (four  years 
old),  almonds,  buffalo  berries,  blackberries,  raspberries,  currants,  goose- 
berries, grapes,  juneberries,  peaches,  and  quinces,  heavily  mulched  in 
February  when  the  snow  Avas  u well  settled  and  a foot  or  more  deep  in 
the  open  fields,”  with  coarse  manure  and  litter  from  horse  stables;  on 
straAvberries  mulched  in  the  latter  part  of  March,  and  on  roses  Avhich 
had  been  mulched  the  preceding  fall  for  winter  protection.  It  was. 
evident  that  the  mulches  kept  the  temperature  of  the  soil  about  the 
plants  much  loAver  than  that  of  the  surrounding  unmulched  soil,  but 
this  apparently  had  no  effect  upon  the  swelling  of  the  buds  Avhich  pro- 
jected above  the  mulch.  The  development  of  buds  on  twigs  covered  by 
the  mulch  was,  however,  greatly  retarded.  In  the  case  of  strawberries 
this  was  especially  marked. 

Gen.  Putnam  and  Oregon  Everbearing  were  mulched  March  25,  when  the  ground 
was  completely  thawed  out.  The  mulch  covered  the  plants  and  the  entire  space 
between  the  rows  to  the  depth  of  3 inches.  On  May  15  this  mulch  was  removed.  At 
this  time  the  unmulched  plants  were  in  full  leaf  and  were  nearly  ready  to  bloom. 
The  plants  under  the  mulch  were  just  starting  into  leaf  and  the  growth  was  weak 
and  bleached.  The  plants  were  endeavoring  to  push  themselves  through  the  cover  to 
the  light  and  air.  The  mulch  was  forked  off  the  plants  and  they  gradually  assumed 
a normal  color  and  habit,  and  bloomed  June  1.  The  bloom  was  delayed  from  ten  days 
to  two  weeks,  according  to  the  depth  of  the  covering.  The  plants  did  not  seem  to 
recover  entirely,  however,  and  the  fruitage  was  somewhat  lighter  than  on  the  normal 
plants,  but  it  was  delayed  about  a week. 

Correspondence  giving  the  experience  of  various  horticulturists  in 
mulching  strawberries  to  retard  blooming  and  fruiting  is  appended, 
and  the  following  general  conclusions  are  drawn : 

(1)  The  early  bloom  of  fruit  plants  depends  very  largely  upon  the  appropriation 
of  food  stored  in  the  twigs,  and  it  is  more  or  less  independent  of  root  action.  This  is 
proved  both  by  direct  experiment  and  by  study  of  the  physiology  of  plants. 

(2)  It  must  follow,  then,  that  the  temperature  of  the  twig  or  branch  must  be 
reduced  if  its  vegetation  is  to  be  much  retarded ; or,  in  other  words,  the  top  of  the 
plant,  as  well  as  the  soil,  must  be  mulched,  and  in  practice  this  is  possible  only  with 
strawberries  and  other  very  low  plants,  or  those  which  are  laid  down  during  winter. 

(3)  There  is  danger  of  injuring  plants  by  heavy  mulch  which  is  allowed  to  remain 
late  in  the  spring.  If  it  is  desired  to  retard  flowers  or  fruit  by  mulching,  the  practice 
should  not  be  violent  and  the  plants  should  be  carefully  watched. 

(4)  Many  strawberry  growers  are  able  to  delay  the  ripening  of  fruit,  by  mulching, 
from  two  days  to  two  weeks ; but  a week’s  delay  is  usually  about  the  limit  of  profit- 
able results. 

Field  experiments  with  tomatoes  and  onions,  K.  L.  Watts 
( Tennessee  Sta.  But,  vol.  FT,  Wo.  4,  Oct,  1893,  pp.  75-82,  plate  1). — 
Tomatoes  (pp.  75-81). — The  Acme  variety  was  used  in  all  experiments. 
Liquid  manure  did  not  increase  the  weight  or  number  of  tomatoes.  In 
1892  plants  transplanted  at  a medium  depth  yielded  more  than  those  set 
very  deep  or  very  shallow.  In  1893  medium  and  shallow  setting  gave 
practically  the  same  results,  the  yield  being  larger  than  that  from  deep 
setting.  In  a comparison  of  different  methods  of  training,  the  largest 
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yield  was  made  by  training  to  3 stems,  tlie  next  by  training  to  2 stems, 
and  least  by  single-stem  training.  In  another  experiment,  eompariug 
single-stem  training  with  no  training,  the  yield  from  the  former  was  at 

Irate  of  910  bushels  per  acre;  from  the  untrained  area,  340  bushels.  The 
difference  in  yield  is  regarded  as  due  to  the  greater  number  of  trained 
plants  that  can  be  grown  on  a given  area.  The  trained  plants  were  set 
at  distances  of  1 by  3 feet.  Among  the  advantages  of  single-stem  train- 
ing are  mentioned  increased  earliness,  larger  and  smoother  fruit,  larger 
yield,  greater  ease  of  picking,  and  decrease  in  the  injury  from  rot  and 
from  insect  enemies.  The  method  of  training  to  a single  stem  is 
described  and  illustrated.  Cutting  back  to  two  or  three  inches  at  trans- 
planting decreased  the  yield. 

As  the  result  of  three  years’  experiments,  the  following  varieties  are 
recommended:  Acme,  Golden  Queen,  Yellow  Pear,  Red  Pear,  Volun- 
teer, King  Humbert,  McCullom  Hybrid,  Early  Paragon,  Livingston 
Beauty,  Livingston  Favorite,  Dwarf  Champion,  Yellow  Plum,  Ignotum, 
Turner  Hybrid,  and  Early  Michigan. 

Onions  (pp.  81-82). — Onion  seed  was  sown  in  hotbeds  February  23; 
the  young  plants  were  thinned  when  2 inches  high  and  were  transferred 
to  the  field  April  1.  Scarcely  any  plants  were  lost  in  transplanting. 
July  1,  when  the  bulbs  measured  1 to  2 inches  in  diameter,  the  plants 
were  attacked  by  a fungus  disease,  which  will  be  described  in  a future 
bulletin,  and  premature  harvesting  was  necessary. 

Of  the  varieties  planted,  Prize- taker  gave  the  best  results.  White 
Globe,  White  Victoria,  Giant  Rocca,  and  Red  Weathersfield  proved 
satisfactory. 

Report  of  the  horticulturist  of  the  Delaware  Station  ( Delaware 
Sta.  Report  for  1891,  pp.  76-88). — Kotes  and  tabulated  data  on  30  varie- 
ties of  tomatoes,  description  of  a bicolored  tomato,  test  of  i3otatoes,  to 
ascertain  best  amounts  for  seed  purposes,  brief  note  on  varieties  of 
potatoes,  and  list  of  strawberries,  raspberries,  blackberries,  grapes, 
peaches,  plums,  and  quinces  planted. 

Small  fruits,  R.  L.  Watts  (Tennessee  Sta.  Bui .,  vol.  VI , JVo.  3,  July , 
1893, pp.  61-74, plates  4). — Straicberries  (pp.  61-70). — The  total  shipment 
of  berries  from  the  State  in  1892  was  estimated  at  2,760,000  quarts. 
Directions  regarding  the  character  of  soil,  method  of  preparing  the  soil, 
setting  and  cultivating  the  plants,  and  choice  of  varieties  are  given, 
together  with  notes  and  tabulated  data  for  31  varieties  of  strawberries, 
set  March  12,  1892.  The  first  picking  of  the  Orescent,  Early  Canada, 
and  Sweetzer  Early  was  made  April  29.  Crescent  gave  the  largest 
yield.  Taking  into  consideration  earliness,  productiveness,  size,  qual- 
ity of  berries,  and  hardiness,  the  following  gave  the  best  results  in 
the  order  named:  Crescent,  Windsor  Chief,  Haverland,  Bubach,  and 
Jesse.  Lists  of  varieties  considered  by  growers  in  25  counties  as  best 
adapted  to  their  conditions,  and  brief  notes  on  leaf  blight  (Sphcerelia 
fragarijce)  are  given. 
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Raspberries  (pp.  71-73). — Notes  and  tabulated  data  regarding  20. 
varieties  of  raspberries.  Of  8 red  varieties  Turner  was  most  produc- 
tive, afforded  the  first  ripe  berries,  and  continued  in  bearing  longer 
than  any  other  sort.  The  first  berries  were  picked  May  21,  the  last 
forty-two  days  later.  The  Marlboro  was  second  only  to  Turner  in 
earliness.  Cuthbert  made  the  most  vigorous  growth. 

The  most  productive  of  the  3 yellow  fruiting  was  Golden  Queen,  it 
being  third  in  productiveness  of  the  20  varieties  reported.  Of  the 
9 black  fruiting  varieties  Palmer  Seedling  was  most  productive,  and 
among  the  20  varieties  .it  was  excelled  in  yield  by  Turner  only.  Of  the 
black  varieties,  Palmer  Seedling  and  Doolittle  Improved  are  recom- 
mended for  general  cultivation. 

Blackberries  (p.  73). — Of  13  varieties  planted  only  6 fruited  in  1893. 
The  best  yields  were  made  by  the  Taylor,  Ancient  Briton,  and  Aga- 
wam. 

Grapes  (pp.  73,  74). — Of  126  varieties  planted  in  March,  1891,  13 
fruited  in  1893.  Of  these  the  Worden  was  the  most  productive. 

Some  new  fruits,  B.  M.  Duggak,  (Alabama  Canebrake  Sta.  Bui. 
No.  17,  pp.  11,  12). — A dwarf  Juneberry  (Amelanchier  canadensis  var. 
oblongifolia)  proved  hardy  and  productive,  ripening  in  May.  The 
Crandall  currant,  Buffalo  berry,  apricot  plum  (Prunus  simonii),  Alceagnus 
longipes , wineberry,  Industry  gooseberry,  and  All  Summer  raspberry 
were  tested,  all  except  the  Crandall  currant  proving  satisfactory. 

Grapes,  B.  M.  Duggar  (Alabama  Canebrake  Sta.  Bui.  No.  17,  July , 
1893,  pp.  3-11). — Notes  on  31  varieties  and  directions  for  planting, 
training,  and  cultivating  grapes.  For  local  planting  the  following 
varieties  are  recommended: 

Among  the  black  grapes  Moore  Early,  Hartford,  Ives,  Wilder,  Concord,  and  (for 
wine)  Norton  Virginia.  Niagara  has  proved  best  of  the  white  varieties,  though 
Grein  Golden  sometimes  does  well. 

Delaware  and  Perkins  are  the  most  reliable  of  the  red  varieties.  The  former 
should  not  be  sacked,  as  it  wilts  badly.  Perkins  is  wholly  free  from  disease,  .should 
be  sacked,  and  then  gathered  before  ripe.  Lindley  and  Vergenes  are  two  red  varie- 
ties of  excellent  flavor,  and,  though  not  wholly  reliable,  they  are  superior  for  table 
use.  « 

Investigations  of  California  prunes,  apricots,  and  peaches,  G.  E. 

Colby  (California  Sta.  Report  for  1891-^92,  pp.  91-98). — A reprint  of 
Bulletin  No.  97  of  the  station  (E.  S.  B.,  vol.  IV,  p.  157). 

Horticultural  work  at  the  Ban  Joaquin  Valley  Station,  C.  H. 
Shinn  (California  Sta.  Report  for  1891-^92,  pp.  204-209). — General 
statements  regarding  the  work  of  the  station,  and  brief  notes  on  apri- 
cots, peaches,  plums,  nectarines,  almonds,  apples,  pears,  olives,  pome- 
granates, mulberries,  oranges,  Kai  apple  (Aberia  kaffra),  and  the 
camphor  tree. 

The  work  of  the  South  California  Station,  C.  H.  Shinn  (Cali- 
fornia Sta.  Report  for  1891-92,  pp.  212-217).— Notes  on  improvements 
made  at  the  station  and  on  olives,  oranges,  lemons,  cherries,  almonds, 
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plums,  prunes,  pears,  apples,  figs,  peaches,  apricots,  walnuts,  Japanese 
persimmons,  guavas,  grapes,  date  palms,  perennial  cotton,  sugar  cane, 
and  cassava. 

. 

Fruits  and  grapes  at  the  Southern  Coast  Range  Station,  C.  II. 

Shinn  ( California  Sta.  Report  for  1891-’92,  pp.  193-199 ). — Brief  general 
notes  on  apples,  pears,  cherries,  apricots,  almonds,  peaches,  nectarines, 
plums,  prunes,  walnuts,  olives,  oranges,  quinces,  Japanese  persim- 
mons, mulberries,  and  grapes. 

Fruits  at  the  California  Foothill  Station,  C.  H.  Shinn  (California 
Sta.  Report  for  M91-92,  pp.  181-186). — Brief  notes  on  peaches,  apples, 
pears,  plums,  prunes,  apricots,  nectarines,  almonds,  and  cherries,  and 
tabulated  data  regarding  51  varieties  of  peaches.  The  time  of  flow- 
ering for  most  varieties  of  peaches  was  from  March  15  to  March  19. 

The  Chinese  cling,  which  ripened  August  17,  blossomed  March  8,  the  earliest  of 
the  51  varieties.  Mrs.  Brett,  a late  peach  (September  1),  blossomed  March  9.  On 
the  other  hand,  most  of  the  early  peaches — Alexander,  Amsden,  and  Jennie  Wor- 
then,  ripening  July  6,  7,  and  8 — were  in  blossom  from  ten  to  thirteen  days  later. 
The  increased  safety  from  frost  secured  by  varieties  that  blossom  so  much  later  is 
evident.  Among  the  main  crop  peaches,  Governor  Garland,  Shumaker,  and  Wager 
are  nearly  as  late  in  blossoming  as  the  earliest  varieties. 

The  fig  in  California,  C.  H.  Shinn  ( California  Sta.  Report  for  1891- 
’92,  pp.  147-157). — A reprint  from  Bulletin  No.  9fi  of  the  station  (E.  S. 
B.,  vol.  hi,  p.  686)  with  additional  notes  on  the  fruit  of  the  different 
varieties.  The  Early  Violet  proved  early,  hardy,  and  a good  bearer. 
Its  fruit  was  small,  brown,  and  of  excellent  quality. 

The  highest-flavored  fig  grown  at  the  stations  is  the  Du  Roi,  a rather  small  fig, 
with  white  flesh  aud  very  smooth,  thin,  and  fragrant  skin.  This  fig  is  so  delicious 
that  if  it  would  bear  transportion  fresh,  which  I doubt,  growers  would  find  it  hard 
to  supply  the  demand.  For  preserving,  canning,  or  packing  “ soft-dried ” in  flat 
sealed  cans,  as  some  growers  have  put  up  other  varieties,  it  ought  to  rank  very  high, 
owing  to  its  beauty  and  quality. 

The  Hirtu  du  Japon  probably  comes  next,  after  the  Du  Roi,  in  point  of  quality, 
among  the  new  figs.  It  is  a dark -purple  fig,  with  yellowish  white  flesh  and  piukish 
purple  calyx.  There  are  only  a few  perfect  seeds.  * * * The  keeping  quality 

of  the  fig  is  rather  unusual,  aud  it  never  “ sours”  on  the  tree  or  ground.  The  size 
is  medium;  the  shape  round  and  full.  The  tree  is  compact,  handsome,  and  the 
greatest  bearer  in  the  whole  list  of  varieties  tested. 

Brown  Turkey  seems  to  be  the  next  best  bearer  at  Tulare  Station.  For  family 
planting  this  fig  ought  to  rank  among  the  choice.  * * * 

There  are  several  small  black  figs  of  high  quality.  Pasteliere  is  one  that  grows 
well  and  bears  well.  Betada  and  Jerusalem,  two  sorts  not  yet  fruited  on  the  coast, 
are  very  rich,  and  deserve  planting  for  family  use.  Agen,  small  to  medium,  round 
green  skin,  has  flesh  as  dark  as  most  of  the  blacks,  and  is  a high-flavored  variety, 
late-ripening,  and  remaining  long  on  the  tree.  * * * The  older  varieties  do  well ; 

among  these  are  the  Black  Genoa,  the  favorite  fig  of  Languedoc  and  Provence;  the 
Black  Ischia,  called  one  of  the  best  varieties  for  growing  in  pots ; the  greenish  yel- 
low and  brown  Brunswick,  a rich  and  excellent  fig.  * * * 

The  Doree  Narbus,  hardiest  of  all  the  figs  at  the  stations,  proves  to  be  a small 
yellow  fig  of  rather  inferior  quality,  though  it  may  improve  as  the  tree  ages. 
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Further  analyses  of  California  olives,  G.  E.  Colby  (California 
tita.  Report  for  1891-92,  pp.  113-116). — A continuation  of  the  work 
reported  in  Bulletin  No.  92  and  the  Annual  Keport  of  the  station  for 
1890  (E.  S.R.,  yoI.  II,  p.  629;  ill,  p.  592). 

The  average  results  of  examinations  of  26  samples  of  olives  grown 
in  1891  and  1892  are  tabulated;  the  data  given  relate  to  time  of  ripen- 
ing, proportion  of  pits,  flesh,  and  oil,  and  the  results  of  the  “ iodine 
absorption  ” test. 

California  oranges  and  lemons,  G.  E.  Colby  (California  8ta. 
Report  for  1891-  92,  pp.  99-113). — A continuation  of  the  work  reported 
in  Bulletin  No.  93  of  the  station  (E.  S.  R.,  vol.  in,  p.  78).  The  article 
contains  brief  descriptive  notes  on  21  samples  of  oranges  and  11  of 
lemons  of  the  crop  of  1892,  and  physical,  proximate,  and  ash  analyses 
of  same;  notes  and  tabulated  data  on  proportions  of  rind,  juice,  and 
flesh  in  oranges  and  lemons;  sugar  and  acid  content  of  orange  and 
lemon  juice;  and  soil  exhaustion  from  growing  oranges  and  lemons.  * 

The  average  results  of  analyses  of  citrus  fruits  in  1892  were  as  fol- 
lows : 

Proximate  analyses  of  oranges  and  lemons  grown  in  1S02. 


Physical  analysis. 

In  juice. 

In  fresh  fruit. 

Aver- 

age 

weight. 

Rind. 

Pulp, 

pressed. 

Seeds. 

Juice. 

Solids. 

Total 
sug- 
i ars. 

Cane 

sugar. 

Acid. 

Nitro- 
gen . 

Albu- 

mi- 

noids. 

Oran  ges : 

Grams. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

c.  c. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

X avel .... 

267.9 

28.2 

30.  4 

89.  60 

13.  40 

1 11.57 

5.42 

1 . 02 

1 0.  164 

1.  030 

Seedlings 

174.  5, 

24.  1 

28.9 

1.60 

69.60 

14.  57 

12.63 

5.28 

1.29 

0.168 

1.050 

King  * 

133.  3 

31.  9 

20.  6 

1.50 

63.  30 

14.99 

13. 17 

5.  67 

1.  39 

Kuby  Blood  . 

118.6 

29.1 

23.7 

0.  80 

50.  00 

15.40 

13.00 

5.  30 

1.92 

0.269 

1.682 

Tardive  (Val- 

encia late) . . . 

190. 00 

22.1 

24.  5 

0.  50 

86.  60 

11.40 

9.20 

4.90 

1. 12 

0.  144 

9.  900 

Tangerine 

54.5 

26.  00 

31.4 

2. 40 

21.60 

13.80 

11.03 

7.  41 

0.87 

0. 155. 

0.  970 

Mandarin  . 

58.9 

24.6 

19.5 

1.  30 

28.  50 

14.25 

13.84 

9.  67 

0.36 





Mediterranean 

• 

sweet 

187.  3 

30.3 

27.9 

0.  40 

70.  00 

13.  88 

10.  78 

5. 12 

1.  67 

Mediterranean 

sweet  or 

large  St. 

Michael 

198.  00 

30.  00 

31.  5 

0.  20 

79.  30 

9.  80 

7.65 

4.  31 

0. 92 

St.  Michael 

171. 00 

23.8 

29.9 

0.  30 

70.  00 

14.  25 

12.  20 

6.  52 

1.55 

St.  Michael 

121.00 

20.5 

28.5 

1.40 

53. 00 

10.22 

8.  04 

3.  95 

0.  88 

6. 178 

i.'ii9 

Lemons  (average 

for  11  samples) . . 

118. 12 

31.6 

25.2 

0.54 

i 

[ 44.35 

10.  93 

2. 45 

7. 53 

0.152 

0.950 

* Average  of  3 samples  from  crops  of  1887  ancl  1892. 


The  Navel  orange  possessed  no  advantage,  with  respect  to  the  pro- 
portion of  skin  to  flesh,  over  the  Seedlings,  Mediterranean  Sweet,  St. 
Michael,  or  Malta  Blood.  Of  the  varieties  noted  in  the  table  the  Navel 
was  the  dryest,  the  St.  Michael  the  most  juicy.  “The  King  orange 
* * * seems  to  promise  to  equal,  if  not  exceed,  the  St.  Michael  in 

juiciness.”  The  maximum  of  total  sugar  in  the  juice,  14.70  per  cent, 
was  afforded  by  Seedling  No.  59,  from  Englewood;  the  maximum  of 
cane  sugar,  9.67  per  cent,  was  from  Mandarin.  The  Mandarin  yielded 
the  least  acid,  0.36  per  cent,  of  all  the  oranges  examined.  The  maxi- 
mum of  albuminoids,  1.682  per  cent,  was  found  in  the  Ruby  Blood. 
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The  following  table  gives  the  amounts  of  fertilizing  ingredients 
removed  from  the  soil  by  oranges  and  lemons: 


Ingredients  withdrawn  from  the  soil  by  citrus  fruits. 


Total  asli. 

Potash. 

Phosphoric 

acid. 

Nitrogen. 

Oranges. 

European  (seedless) : 

Powids. 

Pounds. 

Pounds. 

Pounds. 

Crop  of  1,000  pounds 

6.  07 

2.  78 

0.  67 

2.69 

( rop  of  20,000  pounds - 

121.40 

55.  60 

13.40 

' 53.  80 

California : 

Crop  of  1.000  pounds 

4.32 

2.11 

0.  53 

1.83 

Crop  of  20,000  pounds 

86.40  j 

42.  20 

10.60 

36.  60 

Florida : 

Crop  of  1,000  pounds 

9. 16 

4.  76 

0.  79 

1.24 

Crop  of  20,000  pounds 

183.20 

95.  20 

15.  80 

24. 80 

Lemons. 

California  : 

Crop  of  1.000  pounds 

5.  57 

2.69 

0.  61 

1.  51 

Crop  of  20,000  pounds 

111.40 

53.  80 

12.  20 

30.  20 

* Florida  Station  Bulletin  No.  17  (E.  S.  R.,  vol.  iv,  p.  346). 


From  the  table  it  appears  that  potash,  in  which  California  soils  are 
rich,  is  the  ingredient  removed  in  largest  quantity.  Phosphoric  acid 
and  nitrogen,  though  less  heavily  drawn  upon,  should  be  supplied  in 
the  fertilizer  for  the  orange  orchard. 

“The  average  Eureka  lemon,  as  we  find  it,  contains  31  per  cent  of 
rind,  as  against  23  per  cent  for  the  average  Lisbon.  * # * The  high 

acid  content,  and  the  relatively  large  percentages  of  sugar  shown  by 
the  analyses,  sufficiently  recommend  California-grown  lemons  to  a high 
position  in  all  markets.” 

The  African  date  palm,  C.  H.  Shinn  (California  Sta.  Report  for 
18b  1-92,  pp.  144-147). — A reprint  from  Bulletin  No.  93  of  the  station, 
giving  brief  notes  on  palms  imported  from  Algeria  and  Egypt  and  for- 
merly inadvertently  referred  to  as  Persian  palms  (E.  S.  K.,  vol.  hi, 

p.  686). 

Sulphuring  in  fruit  drying,  E.  W.  Hilgard  ( California  Sta.  Report 
for  1891-292 , pp.  127 , 128). — A reprint  from  Bulletin  No.  96  of  the  sta-  • 
tion  (E.  S.  R.,  vol.  hi,  p.  6S5). 

FORESTRY. 

Native  shrubs  of  California,  E.  L.  Greene  (California  Sta.  Report 
for  1891292 , pp.  157-166). — Brief  descriptive  notes  on  Osmaronia  cerasi- 
formiSj  Rubus  vitifolius , Cercocarpus  betuloides , C.  parvifolius,  Fremontia 
californica , Garrya  elliptica , Ribes  tenui forum,  R.  aureum , Lavatera 
assurgentiflora , L.  venosa , L.  insularis , L.  occidentalis , Prunus  subcor- 
data , and  Amygdalus  andersonii. 

Tree  planting  on  Mount  Hamilton,  C.  H.  Shinn  (California  Sta. 
Report  for  1891292 , pp.  168-172). — Brief  statements  regarding  previous 
plantings  and  climate  of  Mount  Hamilton  and  recommendations  on  a 
system  of  tree  planting  and  management. 
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SEEDS— WEEDS. 

Walter  H.  Evans,  Editor . 

Distribution  of  seeds  and  plants,  E.  J.  Wickson  ( California  Sta. 
Report  for  189 1-’’ 9 2,  pp.  172-180). — A reprint  of  Bulletin  No.  95  of  the 
station  (E.  S.  B.,  vol.  nr,  p.  444),  with  acknowledgments  of  donations 
received  during  the  years  1891  and  1892. 

The  Russian  thistle,  E.  S.  Goff  ( Wisconsin  Sta.  Bui.  No.  37 , Oct., 
1893,  pp.  15,  plates  3).—' The  bulletin  consists  principally"  of  a reprint  of 
Farmers’  Bulletin  No.  10  of  the  U.  S.  Department  of  Agriculture  (E. 
S.  B.,  vol.  IV,  p.  069). 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Effect  of  certain  fertilizers  in  promoting  the  development  of 
potato  scab  and  possible  reasons  for  the  same,  H.  J.  Wheeler 
and  J.  D.  Towar  ( Rhode  Island  Sta.  Bui.  No.  26,  Nov.,  1893,  pp. 
141-156). 

Synopsis. — A report  upon  tlie  effect  of  lime,  ashes,  and  stable  manure  in  increasiug 
potato  scab. 

The  authors  briefly  refer  to  the  previous  investigations  conducted 
upon  potato  scab  and  some  of  the  theories  regarding  its  cause.  In 
1893  the  authors  conducted  experiments  upon  4 plats  known  to  be 
of  uniform  fertility.  The  soil  was  a sandy  loam  and  exceedingly  acid. 
Essentially  the  same  fertilizers  were  added  to  each  plat,  and  in  addition  2 
plats  received  air-slaked  lime  at  the  rate  of  5,400  pounds  per  acre.  The 
lime  and  fertilizers  were  thoroughly  harrowed  in.  The  potatoes  were 
planted  without  any  attention  or  treatment  for  scab.  They  were  all  cut  in 
one  lot  and  planted  at  the  same  time.  At  harvest  the  plats  which  had 
received  the  lime  yielded  the  greatest  amount  of  merchantable  tubers,  but 
the  per  cent  of  scabby  ones  was  48.5  and  47.7  for  each  plat,  as  against  3.3 
and  15.7,  respectively,  for  the  plats  receiving  no  lime.  From  this 
experiment  it  appears  that  the  lime  increased  the  development  of  the 
scab.  The  testimony  of  numerous  observers  is  added,  showing  that 
the  presence  of  lime,  wood  ashes,  or  barnyard  manure  in  some  way 
promoted  the  development  of  scab  in  every  case.  Beets  grown  upon 
the  same  plats  as  the  potatoes  gave  no  indications  of  scab. 

Bolley  and  Thaxter  affirm  that  the  fungus  believed  to  be  the  cause 
of  the  disease  grows  best  in  neutral  or  very  slightly  alkaline  media,  and 
upon  this  the  authors  base  their  reasons  for  the  increased  production 
of  the  fungus  where  lime,  wood  ashes,  or  stable  manure  has  been  used. 
In  a summary  of  conclusions  on  potato  scab  it  is  stated  that — 

On  soils  which  are  acid,  if  lime  and  ashes  are  employed  in  such  a quantity  as  to 
make  the  soil  practically  neutral  or  but  slightly  acid,  there  is  probably  danger  of 
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increasing  the  scab,  provided  the  soil,  seed  tubers,  or  manures  are  contaminated 
with  the  germs  of  the  disease.  If  the  soil  and  manure  are  free  from  the  germs,  and 
the  tubers  can  tirst  be  effectually  treated,  then  liming  can  probably  be  resorted  to 
without  hesitation.  An  acid  condition  of  the  soil  is  unfavorable  to  the  growrth  of 
the  potato  and  probably  to  the  fungus  which  produces  the  scab. 

The  bulletin  closes  with  directions  for  treating-  seed  potatoes  with 
corrosive  sublimate  as  a preventive  for  potato  scab. 

Report  of  mycologist,  E.  D.  Chester  (. Delaware  Sta.  Report  for 
1891 , pp.  40-74 , figs.  13). 

Synopsis. — Treatment  of  grape  diseases;  leaf  blight  of  the  pear;  peach  blight  or 
rot;  diseases  of  the  potato;  diseases  of  the  tomato;  a disease  of  celery;  and 
notes  on  fungicides. 

Diseases  of  the  grape  (pp.  40-44). — A reprint  from  Bulletin  No.  15  of 
the  station  (E.  S.  R.,  vol.  iv,  p.  167). 

Leaf  blight  of  pear  (pp.  44-47). — A reprint  from  Bulletin  No.  15  of  the 
station  (E.  S.  R. , vol.  iv,p.  168). 

Peach  blight  or  rot  (pp.^47-53). — Illustrated  notes  are  given  on  the  life 
history  of  Monilia  fructigena.  Reprinted  notes  are  given  from  Bulletin 
No.  15  of  the  station  (E.  S.  R.,  vol.  iv,  p.  169)  upon  spraying  for  the 
repression  of  this  fungus. 

Diseases  of  the  potato  (pp.  53-60). — The  author  mentions  three  diseases 
of  the  potato,  viz,  blight,  or  rot,  a bacterial  disease,  and  Macrosporium 
solani , with  suggestions  for  their  treatment.  The  disease  variously 
called  blight,  or  rot,  depending  upon  whether  the  stems  and  leaves  or 
tubers  are  attacked,  is  popularly  described,  and  Bordeaux  mixture  sug- 
gested for  its  repression.  Notes  are  given  on  a bacterial  disease  which 
is  manifest  by  a wilting  of  the  tops  and  a soft  and  offensive  rotting  of 
the  tubers,  unassociated  with  Phytophtliora  infestans  or  other  filamen- 
tous fungus.  Reference  is  made  to  similar  diseases  in  Europe,  and  if 
the  opportunity  is  offered  an  effort  will  be  made  to  continue  the  study 
of  this  disease. 

The  Macrosporium  causing  leaf  blight  was  very  common.  The  fun- 
gus is  described  and  figured.  The  use  of  Bordeaux  mixture  is  advised 
as  a means  for  its  repression. 

Diseases  of  tomatoes  (pp.  60-63). — The  diseases  described  are  anthrac- 
nose,  leaf  blight,  and  tomato  rot.  The  anthracnose  is  described  as 
caused  by  Colletotrichum  ly coper sici  n.  sp.  The  fungus  is  figured,  and 
the  following  technical  description  of  it  is  given : 

Spots  depressed,  circular,  slightly  discolored,  center  black;  5-10  mm.  in  diameter, 
afterwards  becoming  irregular  and  confluent.  Acervuli  abundant,  densely  gregari- 
ous rusty  brown  to  black,  applanate  95-150  y in  diameter.  Setae  abundant,  fuligin- 
ous, generally  curved,  rarely  undulate  or  straight,  often  geniculate,  in  places  gradu- 
ally tapering,  septate,  length  65-112  y.  Spores  oblong,  16-22  y x 4 y-  average  18-20 
//  x 4 y.  Ends  subacute,  hyaline,  generally  containing  2 or  3 oil  drops  which  stain 
brown  with  osmic  acid.  Basidia  short,  slender,  30-40  y arising  from  a well-devel- 
oped stroma. 

On  fruit  of  cultivated  tomato. 
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The  disease  shows  itself  upon  the  tomato  as  sunken  discolored  spots,  each  with  a 
dark  center  becoming  black.  These  spots  increase  in  size  or  by  a confluence  cover  a 
large  portion  of  the  decaying  fruit.  Over  this  area  the  fruit  is  black  and  shrunken, 
flattened  or  depressed,  surrounded  by  a shrunken,  corrugated,  discolored  skin.  The 
disease  is  easily  and  quickly  produced  by  introducing  the  spores  within  a puncture 
made  by  a sterilized  needle,  but  no  results  have  come  from  repeated  attempts  to  pro- 
duce the  disease  by  sowing  the  spores  upon  the  uninjured  surface  of  either  ripe  or 
green  tomatoes. 

The  leaf  blight  and  tomato  rot  are  due  to  the  same  causes  as  the  same 
diseases  of  the  potato,  and  a similar  treatment  should  be  given  them. 

A celery  disease  (pp.  63-65). — Illustrated  and  descriptive  notes  on  the 
diseases  caused  by  Septoria  petroselini  apii , previously  mentioned  in 
Bulletin  Q of  the  New  Jersey  stations  (E.  S.  B.,  vol.  m,  p.  885). 

Notes  on  fungicides  (pp.  65-74). — Formulas  for  preparation  and 
chemical  reactions  are  given  for  the  following  fungicides:  Bordeaux 
mixture,  carbonate  of  copper  in  suspension,  precipitated  carbonate  of 
copper,  copper  soda  mixture,  eau  celeste,  modified  eau  celeste,  ammo- 
niacal  solution  of  copper  carbonate,  copper  and  ammonium  carbonate 
mixture,  Johnson’s  mixture,  and  copper  soda  hyposulphite. 

Fruit  tree  blight  in  general,  J.  M.  Stedman  ( Alabama  College  Sta. 
Bid.  No.  50,  Nov.,  1893,  p.  11). — A popular  bulletin  on  the  subject  of 
fruit  tree  blight  due  to  bacteria,  giving  a description  of  its  effect  upon 
the  tree,  its  nature  and  cause,  and  recommending  pruning  and  burning 
as  the  only  effectual  remedy  for  its  repression. 

Studies  in  the  life  history  of  Puccinia  oenotheree,  W.  0.  Blas- 
dale  ( California  Sta.  Report  for  1891-92,  pp.  227-232 , figs.  5). — The 
author  mentions  the  occurrence  of  this  rust  on  the  leaves  of  CEnotliera 
ovata.  Its  various  phases  are  described  in  detail.  Illustrations  and 
notes  are  given  on  the  life  history  of  the  fungus,  together  with  details 
of  all  manipulations. 

A synopsis  of  the  diseases  of  cultivated  plants,  0.  W.  Wood- 
worth  ( California  Sta.  Report  for  1891-9)2,  pp.  258-270). — The  author 
gives  in  popular  terms  a synopsis,  or  key,  for  determining  the  causes 
and  learning  the  methods  of  treatment  of  injuries  produced  by  insects 
and  fungi. 


ENTOMOLOGY. 

Report  of  the  entomologist,  M.  H.  Beckwith  (Delaware  Sta. 
Report  for  1891 , pp.  89-103 , figs.  5). 

Synopsis. — General  notes ; description  of  injurious  insects  and  remedies;  combating 
the  canker  worm ; arsenites  for  the  curculio  and  codling  moth ; pyrethro-kerosene 
emulsion;  hot  water  as  an  insecticide;  effect  of  carbon  bisulphide  on  sorghum 
seed ; notes  on  a corn  crambid. 

General  notes  (p.  89). — Insect  attacks  were  not  very  severe  during 
the  past  season.  The  corn  worm  ( Heliothis  armiger)  destroyed  some 
late  sweet  corn.  The  black  peach  aphis  did  but  little  injury  to  nursery 
stock  during  the  past  season.  Good  results  were  reported  from  the  use 
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of  tobacco  stems  about  tbe  roots  of  infested  trees.  Tlie  Colorado 
potato  beetle  Avas  not  very  abundant  and  the  prompt  use  of  arsenites 
prevented  any  threatened  loss.  The  rose  chafer,  or  rose  bug,  was  less 
abundant  than  in  previous  years  and  did  little  injury. 

Descriptions  and  remedies  for  injurious  insects  (pp.  89-93). — Descrip- 
tions, brief  accounts  of  their  life  histories,  and  suggested  remedies  for 
their  repression  are  given  for  the  folloAving:  Pear  leaf  blister  (Phytophis 
pyri ),  strawberry  sawfly  ( Harpiphorus  maculates),  grape  saw  fly  ( iSclan - 
dria  vitis ),  blackberry  leaf  miner,  cabbage  pionea  {Pionea  rimosalis ), 
and  pale- colored  flea  beetle  ( Systena  tceniata). 

Experiments  in  combating  the  canker  worm  (pp.  93-95). — A report  upon 
the  successful  use  of  London  purple  for  the  canker  worm. 

Arsenites  for  curculio  and  codling  moth  (pp.  9G,  97). — Brief  notes  are 
given  on  the  successful  use  of  Paris  green  for  curculio  and  of  Paris 
green  and  London  purple  for  codling  moth. 

Pyrethro-kerosene  emulsion  (pp.  97,  98). — A formula  and  directions  for 
preparations  are  given,  together  with  notes  upon  the  successful  use  of 
the  emulsion  for  rose  aphis,  cherry  aphis,  and  cabbage  worms.  The 
effect  upon  rose  bugs  Avas  negative,  a satisfactory  trial  not  having  been 
made. 

Hot  water  as  an  insecticide  (pp.  98-100). — The  effect  of  water  heated 
•to  various  temperatures  upon  blackberry,  raspberry,  strawberry,  grape, 
currant,  pear,  tomato,  and  cabbage  is  given.  The  author  concludes  as 
follows : 

We  find  from  these  experiments  that  water  at  130c  F.  readily  kills  aphides  and  cat- 
erpillars. 

Cabbage  stands  a temperature  of  160°  F.  when  poured  from  a sprinkler,  and  was 
not  seriously  damaged  by  200°  F.  The  outer  leaves  were  somewhat  cooked,  but  the 
head  was  uninjured. 

Tomatoes  were  not  harmed  by  water  at  148°  F.,  while  the  blackberry,  raspberry, 
strawberry,  currant,  and  grape  would  not  stand  a temperature  much  above  130°  F. 

The  greater  expense  and  inconvenience  of  the  application  of  hot  water  as  an  insect- 
icide, when  compared  with  tiie  use  of  kerosene  emulsion  or  arsenites,  are  such  as  to 
render  it  of  doubtful  utility  for  that  purpose.  Further  experiments,  of  course,  may 
change  our  opinion  in  regard  to  its  use. 

The  effect  of  carbon  bisulphide  upon  the  vitality  of  sorghum  seed(  pp.  100, 
101). — Sorghum  seed  was  treated  with  carbon  bisulphide  to  test  its 
effect  upon  the  vitality  of  the  seed.  No  injury  was  observed,  there 
being  apparently  an  increase  in  favor  of  the  treated  seed. 

Notes  on  a corn  crambid  (pp.  101-103). — A reprint  from  Bulletin  No. 
14  of  the  station  (E.  S.  B.,  vol.TV,  p.  000). 

Experiments  upon  the  effect  of  hydrocyanic  acid  gas  on  dif- 
ferent insects,  B.  Schmidt  ( California  Sta.  Report  for  1891-'!92, pp. 233- 
237 , fig.  1). — The  author  experimented  with  quite  a number  of  insects  to 
ascertain  the  effect  of  hydrocyanic  acid  gas  on  them.  Tabular  informa- 
tion is  given  as  to  the  effect  the  gas  had  upon  the  insects,  the  time 
of  exposure,  etc.  It  Avas  found  that  some  of  the  Coleoptera  were  alive 
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after  being  in  tlie  gas  for  sixty-eight  minutes.  There  were  fifty-four 
experiments  conducted  upon  twenty-four  species  of  insects,  represent- 
ing a considerable  range  of  families. 

A synopsis  of  the  orders  and  families  of  insects,  C.  W.  Wood- 
worth  ( California  Sta.,  Report  for  1891-92,  pp.  271-3121  fig.  3). — A key 
in  as  popular  language  as  possible  for  the  identification  of  insects.  A 
glossary  of  scientific  terms  is  added. 

The  life  history  of  the  woolly  aphis,  K.  R.  Howell  (California 
St  a.  Report  for  1891-92,  pp.  223-226). — The  author  gives  a review  of 
the  literature  on  the  life  history  of  the  woolly  aphis  (Schizonenra  lani- 
gera),  together  with  a list  of  works  cited. 

The  bollworm,  corn  worm,  or  tomato  fruit  worm,C.  E.  Cham- 
bliss (Tennessee  Sta.  Bui.  vol.  VI,  No.  4,  Oct.,  1893,  pp.  83-85). — The 
author  gives  popular  descriptions  of  the  various  phases  in  the  life  of 
this  insect  (Heliothis  armigera),  together  with  notes  on  its  life  history, 
suggested  remedies,  and  a list  of  some  of  its  natural  enemies. 

Analyses  of  Paris  green,  R.  H.  Loughridge  (California  Sta.  Report 
for  1891-92,  p.  79). — Analyses  of  5 samples  sent  to  the  station  for 
examination  are  tabulated. 

POODS -ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Economy  of  food,  W.  O.  Atwater  (Connecticut  Storrs  Sta.  Report 
for  1892,  pp.  163-190). — This  article  consists  largely  of  material  previ- 
ously printed  in  the  Annual  Report  for  1891  (E.  S.  R.,  vol.'ll,  p.  59) 
and  Bulletin  No.  7 of  the  station  (E.  S.  R.,  vol.  hi,  p.  213).  The  author 
points  out,  as  on  former  occasions,  that  a surprisingly  large  proportion 
of  the  food  purchased  is  wasted,  and  that,  as  a rule,  poor  families  spend 
far  more  for  their  food  than  their  incomes  justify  or  than  is  necessary. 
He  shows  that  more  than  half  of  the  wages  of  the  working  man  of  this 
country  is  spent  for  food,  and  that  equally  nutritious  food  can  be  had 
for  far  less  than  is  usually  paid  in  the  families  of  the  poor.  The  maxim 
that  the  u best  is  the  cheapest”  does  not  apply  to  food,  he  says. 

A revised  and  considerably  lengthened  schedule  is  given  of  the 
amounts  of  nutrients  furnished  in  25  cents  worth  of  a large  number  of 
common  food  stuffs,  and  a table  of  estimates  of  digestible  and  indigesti- 
ble nutrients  in  food  materials.  This  table  is  summarized  as  follows: 

(1)  The  protein  of  our  ordinary  meats,  fish,  and  milk  is  very  readily  and  com- 
pletely digested.  The  protein  of  vegetable  foods  is  much  less  completely  digested 
than  that  of  animal  foods.  Of  that  of  potatoes  and  beans,  for  instance,  a third  or 
more  may  escape  digestion,  and  thus  be  useless  for  nourishment. 

(2)  Much  of  the  fats  of  animal  food  may  at  times  fail  of  digestion.  This  is  pre- 
sumably true  of  vegetable  fats,  but  the  quantities  are  in  general  so  small  that  the 
determinations  of  the  proportions  digested  art'  not  very  accurate. 

(3)  The  carbohydrates,  which  make  up  a large  part  of  vegetable  food,  are  in  gen- 
eral very  digestible.  The  crude  fiber,  or  cellulose,  is  an  exception,  but  the  quantities 
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of  this  in  the  materials  used  for  the  food  of  man  are  too  small  to  he  of  importance. 
Sugar  is  believed  to  be  completely  digested.  This  is  assumed  to  be  the  case  with 
sugar  of  milk.  The  other  carbohydrates  of  animal  foods  are  very  small  in  amount. 

(4)  The  animal  foods  have  in  general  the  advantage  of  the  vegetable  foods  in  diges- 
tibility, in  that  they  contain  more  protein  and  that  their  protein  is  more  digestible. 

(5)  The  quantity  digested  appears  to  be  less  affected  by  flavor,  flavoring  materials, 
and  food  adjuncts  and  to  differ  less  with  different  persons  than  is  commonly  supposed. 

A study  of  actual  dietaries,  0.  D.  Woods  ( Connecticut  Storrs  8ta. 
Report  for  1893,  pp.  135-162 ). — The  results  are  given  of  studies  of  the 
dietaries  of  six  families,  including  those  of  a jeweler,  blacksmith, 
machinist,  mason,  and  two  carpenters.  The  summarized  results, 
together  with  those  for  two  dietaries  published  in  the  Annual  Eeport  of 
the  station  for  1891,  are  given  in  the  following  table: 


Summary  of  results  of  dietary  studies — food  per  man  per  day. 


Nutrients. 

1 

Potential 

energy. 

Dietaries. 

Protein. 

Fat. 

Carbo- 

hydrates. 

1.  BOARDING  HOUSE. t 

Food : 

Grams.* 

Grams. 

Grams. 

Calories. 

Purchased 

126 

188 

426 

4,010 

Waste 

23 

36 

25 

520 

Eaten 

2.  chemist’s  family.! 

103 

152 

401 

3,  490 

Food  purchased  l . . . * 

3.  jeweler’s  family. 

118 

103 

430 

3, 210 

Food : 

Purchased 

91 

126 

483 

3,  530 

W aste 

8 

9 

5 

140 

Eaten 

4.  blacksmith's  family. 

83 

117 

478 

3,  390 

Food : 

Purchased 

103 

176 

408 

3, 730 

Waste 

3 

5 

7 

90 

Eaten 

5.  machinist’s  family. 

100 

171 

401 

3,  640 

Food: 

Purchased 

100 

159 

427 

3,  640 

W aste 

1 

3 

6 

60 

Eaten... 

6.  mason’s  family. 

99 

156 

421 

3, 580 

Food: 

Purchased 

107 

153 

391 

3, 470 

Waste 

3 

5 

16 

120 

Eaten 

7.  carpenter’s  family. 

104 

148 

375 

3,350 

Food : 

Purchased 

125 

152 

493 

3,  970 

Waste 

11 

17 

23 

300 

Eaten 

8.  carpexrer’s  family. 

114 

135 

475 

3.  670 

Fo  1: 

Purchased 

107 

161 

408 

3,  610 

Waste 

7 

12 

20 

220 

Eaten 

100 

149 

388 

3,390 

Food  eaten : 

Minimum  of  above 

83 

103 

375 

3,210 

Maximum  of  above 

118 

171 

478 

3,640 

Average  of  above 

Dietary  standards  for  men  at  moderate  work : 

103 

141 

421 

3,460 

Voit  (German) 

118 

56 

500 

2,  060 

Atwater  (American) 

125 

125 

450 

3, 560 

* 100  grams  = B.5  ounces,  or  0.22  pound.  1 ounce  = 28.35  grams.  1 pound  = 453.6  grams, 
t Report  of  this  station,  1891,  pp.  90-106. 

X There  was  very  little  “waste  ” in  this  dietary. 


596 


EXPERIMENT  STATION  RECORD. 


Results  of  analyses  of  fodders  and  feeding  stuffs,  0.  D.  Woods 

(■ Connecticut  Storrs  Sta.  Report  for  1892,  pp.  23-35). — -Analyses  with 
reference  to  food  ingredients  are  given  of  the  following  feeding  stuffs: 
(freen  orchard  grass,  timothy,  Hungarian  grass,  wheat  fodder,  red 
clover,  crimson  clover,  cowpea,  oat  and  pea  fodder,  oat  and  vetch  lbd 
der,  and  barley  and  pea  fodder;  hay  from  mixed  grasses,  orchard  grass, 
timothy,  timothy  and  redtop,  redtop,  fowl  meadow  grass,  meadow  grass, 
meadow  fescue,  blue  grass,  oat  grass,  brome  grass,  Hungarian  grass, 
oats  and  vetch,  and  rowen;  mangle- wurzels,  corn  silage,  corn  stover, 
oat  straw,  corn,  oats,  corn  meal,  wheat  bran,  buckwheat,  middlings, 
and  new-process  linseed  meal. 

Investigations  of  cattle  food  in  California  ( California  Sta.  Report 
for  1891-: pp.  119-127). — A reprint  of  Bulletin  No.  100  of  the  station 
(E.  S.  R.,  vol.  iv,  p.  732). 

Influence  of  quantity  of  food  upon  economy  of  milk  and  butter 
production,  II.  J.  Waters,  W.  H.  Caldwell,  and  R.  J.  Weld, 
( Pennsylvania  Sta.  Bui.  No.  24 , July,  1893 , pp.  15). — The  object  of  this 
experiment  was  to  compare  the  effect  on  the  cost  of  butter  production 
of  feeding  different  amounts  of  a ration.  Ten  cows,  supposed  to  com- 
prise 5 of  the  best  and  5 of  the  poorest  butter  producers  in  the  station 
herd,  were  used.  These  were  Guernseys,  Shorthorns,  Jerseys,  and 
Ayrsliires,  mostly  grades.  The  food  consisted  of  cut  timothy  hay  and 
a mixture  of  54.5  parts  of  corn  meal,  27.3  parts  of  wheat  bran,  and  18.2 
parts  of  linseed  meal.  The  experiment  covered  five  periods  of  twenty- 
four,  twenty-one,  thirty-two,  fourteen,  and  ten  days,  respectively.  The 
average  amount  of  food  given  per  cow  daily  in  each  period  was  as 
follows : 

Period  1, 10.7  pounds  grain  and  14.5  pounds  hay ; cost,  19.9  cents. 

Period  2, 13  pounds  grain  and  15.9  pounds  hay;  cost,  22.4  cents. 

Period  3, 15.1  pounds  grain  and  15.1  pounds  hay;  cost,  25.1  cents. 

Period  4, 12.2  pounds  grain  and  14.9  pounds  hay ; cost,  20.1  cents. 

Period  5,  8.5  pounds  grain  and  12.8  pounds  hay;  cost,  17.1  cents. 

The  cost  of  food  was  based  on  corn  meal  at  $20,  wheat  bran  at  $16, 
linseed  meal  at  $26,  and  timothy  hay  at  $12  per  ton,  and  no  allowance 
was  made  for  the  value  of  the  manure. 

Composite  samples  of  milk  of  each  cow  were  tested  by  means  of  the 
Babcock  test  twice  each  week.  From  the  amount  of  fat  found,  the 
yield  of  butter  was  calculated  by  adding  one  fifth.  This  calculated 
butter  was  valued  at  35  cents  per  pound. 

The  results  show  very  wide  variations  between  different  cows  on  the 
same  quantity  of  food.  Two  of  the  animals  went  dry  before  the  con- 
clusion of  the  experiment,  so  that  the  result  in  period  4 is  for  9 cows, 
and  in  period  5 for  8 cows.  The  average  results  for  all  the  cows  in 
each  period  were  as  follows : 
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Average  amounts  of  food  eaten,  and  financial  results  per  cow. 


i 

Digestible  nutrients  in  food. 

Financial  results  per  day. 

V 

® 

Food  per  day. 

Protein. 

Carbo- 

hydrates. 

Fat. 

Cost  of 
food. 

Value  of  1 
butter.  | 

Xet 

profit. 

1 

10.  5 pounds  grain  and  14. 6 poounds 

| Founds. 

Founds. 

Pounds. 

Cents. 

Cents,  j 

Cents. 

2 

hay. 

Impounds  grain  and  15.  9 pounds 

1. 80 

11.93 

0.  GO 

19.9 

29.6 

1 

9.7 

3 

hay 

15. 1 pounds  grain  and  15. 1 pounds 

2. 15 

i 

13.  84 

0.  73 

22.4 

33.2 

10.8 

4 

liav 

12.  2 pounds  grain  and  14.  9 pounds 

2.  40 

1 

14.59 

0.  81 

25.1 

31.0 

5.9 

5 

hay 

8.  58  pounds  grain  and  12.  8 pounds 

j 2.01 

12.  9G 

0.  68 

20.1 

29.  G 

9.5 

hay 

1.  49 

10.13 

0.4S 

17.1 

1 

20.4 

1 

3.3 

Averaging  the  results  for  periods  1 and  5 and  periods  2 and  4, 
and  comparing  these  with  the  average  results  in  period  3,  gives  the 
following  average  results  per  cow  and  per  day: 


Average  results  of  feeding  different  amounts  of  food  to  dairy  cows. 


1 

| 

' 

Cost  of 
.food 
per  day. 

Value  of 
butter 
per  day. 

Xet 
profit 
per  day.  - 

Average  of  periods  1 and  5 

Cents. 
18.  8 
21.7 
25.1 

Cents. 

26.5 

31.0 

31.0 

Cents. 
7.7 
9.3 
• 5.9 

Average  of  periods  2 and  4.. 

Period  3 

“A  study  of  the  above  tables  clearly  shows  that  for  the  animals 
involved  the  amounts  of  food  given  in  periods  1 and  5 were  too  small  for 
the  greatest  profit  and  iu  period  3 the  amount  was  excessive  so  far  as  the 
financial  returns  are  concerned,  while  in  periods  2 and  4 the  point  of 
most  profitable  production  was  rea  ched.  * * * 

u The  ration  giving  us  the  greatest  net  profit,  viz,  that  used  in  period 
2,  contains  less  organic  matter  and  protein  and  slightly  more  carbohy- 
drates and  total  digestible  nutrients  than  was  found  to  be  the  average 
of  the  rations  fed  by  a number  of  the  leading  dairymen  of  Wisconsin 
and  than  is  prescribed  in  Wolff’s  standard,  but  agrees  quite  clearly  in 
all  details  with  the  American  standard  proposed  by  Prof.  Henry.” 
The  amount  of  butter  produced  per  year  as  a method  of  deter- 
mining the  value  of  a cow,  H.  J.  Waters,  W.  H.  Caldwell,  and 
K.  J.  Weld  {Pennsylvania  8ta.  Bui.  No.  24,  July,  1893,  pp.  15-17). — 
Examples  are  cited  from  the  record  of  individual  cows  in  the  station 
herd  which  indicate  that  in  judging  of  the  merits  of  a cow  the  amount 
of  butter  fat  produced  should  be  considered  in  connection  with  the 
amouut  of  food  consumed.  For  instance,  during  the  year  Marguerite 
produced 290  pounds  of  butter  and  Ramona  279  pounds;  but  the  net 
profit  from  Marguerite  was  only  $31.50,  while  that  from  Barnona  was 
$61.50. 

Unquestionably  tbe  presumption  is  in  favor  of  the  animal  producing  the  largest 
quantity  of  butter  per  year.  On  the  average  this  is  true,  but  the  most  successful 
dairyman  has  to  deal  with  individuals  rather  than  averages,  otherwise  it  will  be 
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impossible  for  bim  to  derive  the  greatest  possible  profit  from  bis  business.  * * * 

To  tbe  careful,  thoughtful  dairyman  there  is  undoubtedly  an  opportunity  for  a great 
saving  by  applying  the  feed  test  to  each  animal,  as  well  as  the  butter  test,  and  weed- 
ing out  those  animals  that  do  not  make  satisfactory  return  for  the  food  consumed. 

The  influence  of  changes  of  food  and  temperature  on  the  quan- 
tity and  quality  of  the  milk  of  dairy  cows,  0.  L.  Ingersoll  and 
H.  B.  Duncanson  {Nebraska  Sta.  Bui.  No.  30,  Oct.  1 , 1893,  pp.  44-65).— 
As  showing  the  variations  in  different  cows,  the  results  are  given  of 
individual  tests  made  of  37  cows  during  a period  of  about  thirty  days. 
The  cows  were  mostly  on  farms  in  the  vicinity  of  the  station.  The  milk 
was  tested  daily  by  the  Babcock  test,  and  on  two  days  the  results  were 
compared  with  those  obtained  by  chemical  analysis  of  the  samples. 
The  average  yield  of  butter  fat  per  day  ranged  from  0.13  pound  for  a 
Shorthorn  cow  eight  months  in  milk  to  1.572  pounds  for  a Holstein  five 
mouths  in  milk.  As  between  the  Babcock  test  and  gravimetric  analy- 
sis “the  agreement  was  almost  perfect.” 

The  results  are  also  given  for  8 Shorthorn  cows  of  the -station  herd 
for  four  and  one  half  months.  During  two  and  one  half  months  of  this 
time  the  cows  were  fed  rations  increasing  in  richness,  cotton-seed  meal 
being  added  the  last  part  of  the  time.  The  meteorological  conditions 
prevailing  during  the  trial  are  tabulated,  and  the  effects  observed  of 
changes  in  the  weather  on  the  yield  of  milk  and  fat. 

As  to  the  effect  of  the  changes  of  food  “ the  final  result  showed  that 
there  was  little  change  produced  in  the  total  fat  day  by  day,  but  that 
the  changes  in  per  cent  of  fat  were  fully  compensated  in  changes  in  the 
milk  yield  of  the  cows.” 

During  the  trial  ten  sudden  storms  and  cold  waves  occurred. 

“Of  these,  7 caused  a diminished  yield  of  milk,  and  in  3 the  yield 
was  constant.  The  per  cent  of  fat  diminished  in  5 observations, 
remained  constant  in  4,  and  increased  ini  observation.  In  each  case 
the  cows  were  warmly  stabled.” 

The  bulletin  concludes  with  a partial  list  of  station  bulletins  relating 
to  dairying. 

Does  it  pay  to  shelter  milch  cows  in  winter?  0.  S.  Plume 

{Indiana  Sta.  Bui.  No.  47,  Nov.,  1893,  pp.  89-96,  figs.  2). 

Synopsis. — Three  native  cows  kept  out  of  doors  during  the  daytime  in  winter  ate 
more  food,  produced  less  milk,  and  gained  considerably  less  in  live  weight  than 
three  similar  cows  fed  in  tbe  barn.  The  financial  result  for  the  forty-eight  days 
was  $12.79  in  favor  of  the  sheltered  animals. 

To  demonstrate  the  ill  effects  of  keeping  cows  out  of  doors  in  winter 
time,  6 common  grade  animals  were  divided  into  two  lots,  lot  1 being 
kept  in  a comfortable  stable  all  the  time,  and  lot  2 being  turned  out- 
doors during  the  daytime,  no  matter  what  the  weather.  The  trial 
lasted  from  January  22  to  March  10  (forty-eight  days).  Both  lots  were 
fed  the  same  kind  of  food  (clover  hay,  corn  meal,  and  bran),  the  amount 
being  regulated  by  the  appetites  of  the  animals.  Lot  2 (unsheltered) 
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ate  less  hay  but  considerably  more  grain  than  lot  1,  the  total  amount 
of  food  eaten  being  4,430.7  pounds  for  lot  1,  and  4,647.5  pounds  for  lot 
2.  With  clover  hay  at  $8  per  ton  and  corn  meal  at  $1  and  bran  at  65 
cents  per  100  pounds,  the  food  for  lot  2 cost  $4.23  more  than  that  for 

loti. 

Lot  1 gave  3,041.2  pounds  of  milk  and  lot  2,  2,880.1  pounds,  a differ- 
ence of  161.1  pounds  in  favor  of  the  sheltered  animals.  The  writer 
believes  that  the  difference  in  milk  yield  was  largely  influenced  by  the 
conditions  of  shelter.  At  15  cents  a gallon  this  extra  yield  of  milk 
would  be  worth  $2.79.  The  sheltered  lot  gained  231  pounds  during 
the  experiment  and  the  unsheltered  lot  lost  33  pounds.  This  231 
pounds  of  gain  at  2J  cents  a pound  would  be  worth  $5.77.  This  gives 
a total  of  $12.79  in  favor  of  the  sheltered  animals  for  the  forty-eight 
days,  or  $4.26  per  animal. 

Feeding  experiments  with  milch  cows  on  soiling  crops,  O.  S. 

Phelps  ( Connecticut  Storrs  Sta.  Report  for  1892, pp.  127-134 ). — A reprint 
from  Bulletin  'No.  9 of  the  station  (E.  S.  B.,  vol.  iv,  p.  480). 

Experiments  in  feeding  steers,  O.  O.  Georueson,  F.  C.  Burtis, 
and  D.  H.  Otis  ( Kansas  Sta.  Bui.  Wo.  39,  Aug.,  1893 , pp.  15-50, plates  6). 

Synopsis. — A comparison  of  feeding  19  three-year-old  range  steers  on  various  rations 
in  the  barn  and  out  of  doors,  from  December  20  to  April  28.  The  largest  gain 
was  made  by  a lot  on  corn  meal,  shorts,  bran,  linseed  meal,  and  hay,  and  this  lot 
brought  the  highest  price  jjer  pound.  Two  lots  fed  on  corn  meal,  molasses,  and 
corn  stover,  and  on  linseed  cake  and  hay,  respectively,  were  fed  at  a financial 
loss.  A lot  fed  ear  corn  and  stover  out  of  doors  gained  as.  much  and  gave 
fully  as  large  a net  profit  as  a lot  fed  on  the  same  food  in  the  barn. 

This  experiment  is  similar  to  oue  made  the  previous  year  and  reported 
in  Bulletin  No.  34  of  the  station  (E.  S.  B.,  vol.  iv,  p.  475).  For  the 
present  experiment  19  steers,  about  three  years  old  and  averaging  1,038 
pounds  per  head,  were  purchased  at  the  Kansas  City  stock  yards  at 
$3.45  per  100  pounds  live  weight.  The  average  cost  per  head  delivered 
at  the  station  was  $37.36. 

The  steers  were  divided  into  five  lots,  lots  1,  2,  and  3 including  3 steers 
each,  and  lots  4 and  5 including  5 steers  each.  A preliminary  period 
of  three  weeks  preceded  the  experiment,  which  commenced  December 
20  and  continued  until  April  28.  The  food  of  each  lot  during  the 
experiment  proper  was  as  follows : 

Lot  1,  corn  meal,  shorts,  bran,  linseed  meal,  and  hay. 

Lot  2,  corn  meal,  molasses,  and  corn  stover. 

Lot  3,  linseed  cake  and  orchard  grass  hay. 

Lot  4,  ear  corn  and  corn  stover. 

Lot  5,  ear  corn  and  corn  stover. 

All  except  lot  5 were  kept  in  the  barn.  Lot  5 was  kept  out  of  doors 
all  the  time,  the  only  protection  afforded  being  a shed  closed  on  three 
sides.  Food  was  given  in  every  case  ad  libitum. 

At  the  conclusion  of  the  experiment  the  steers  were  sold  to  Swift  A 
Co.  and  shipped  to  Kansas  City,  where  they  were  slaughtered, 
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The  results  for  each  steer  and  the  summarized  results  for  each  lot 
are  tabulated,  together  with  data  secured  at  time  of  slaughtering;  and 
plates  are  given  showing  photographic  reproductions  of  sections  of  the 
carcass  of  different  lots. 

A summary  of  the  average  results  for  each  lot  is  given  in  the  follow* 
ing  table: 


Average  results  of  steer  feeding  for  129  days. 


Gain  per 
head. 

Cost  of 
food 

per  head. 

Cost  of 
food  per 
pound 
of  gain.  ; 

i 

Amount  | 
received  j 
per pound 
live 
weight 
when  i 
sold. 

! 

Financial 
gain(-f) 
or  loss 
(-)• 

Weight 
of  fat 
per  head. 

Pounds. 

j 

Gents.  ! 

Cents. 

Pounds. 

Lot  i,  corn  meal,  shorts,  bran,  linseed 

meal,  and  hay 

309 

$21.  82 

7.06 

5.30 

+$31. 13 

96.6. 

Lot  2,  corn  meal,  molasses,  and  corn 

stover 

187 

24.  68 

13. 20 

4.  75 

-12.  85 

60.  6 

Lot  3,  linseed  cake  and  orchard-grass 

hay - . 

223.  6 

26. 11 

11.60 

4.90 

—10.  91 

48.3 

Lot  4,  ear  corn  and  stover,  in  barn 

273.8 

14.  30 

5.22 

5. 10, 

+62.08 

66. 1 

Lot  5,  ear  corn  and  stover,  out  of  doors. 

275.  6 

16.  65 

6.03  j 5.15 

: +64.28 

84.5 

The  cost  of  food  is  based  on  ear  corn  at  47  cents,  corn  meal  at  55 
cents,  shorts  and  bran  at  54  cents,  hay  at  25  cents,  corn  stover  at  12| 
cents,  oil  meal  at  $1.37,  and  molasses  at  $1.32  per  100  pounds.  It 
will  be  seen  from  the  table  that  lot  1,  on  corn  meal,  shorts,  bran.,  lin- 
seed meal,  and  hay,  or  a “ balanced  ration,”  as  it  is  called,  made  the 
largest  average  gain  and  brought  the  highest  price  per  pound  when 
sold.  As  between  lots  4 and  5,  on  ear  corn  and  stover,  there  is  little 
difference,  although  lot  5 (fed  out  of  doors)  gave  a profit  of  $2.20  more 
than  lot  4 (fed  in  the  barn).  u The  question  would  stand  a little  differ- 
ently if  the  indoor  steers  had  been  accustomed  to  confinement.  * * * 

It  should  denoted  in  this  connection  that,  on  the  whole,  last  winter 
was  favorable  to  outdoor  feeding;  and  further,  that  the  shed  provided 
for  lot  5 afforded  perhaps  more  shelter  than  farmers  usually  give  their 
steers.” 

The  carcasses  of  lot  5 had  more  fat  than  those  of  any  other  lot  except 
lot  1.  Lot  3 had  the  least  fat  of  all,  which  u bears  out  the  theory  that 
a highly  nitrogenous  feed  is  not  a fat-producer.”  The  result  with  lot  2 
u proves  decidedly  that  molasses  is  neither  a good  feed  nor  in  the  line 
of  economy.” 

Following  is  the  authors’  summary  of  the  results  of  the  experiment: 

(1)  The  steers  feed  on  the  balanced  ration  [lot  1]  gained  more  rapidly  than  any  of 
the  others;  they  were  in  better  market  condition  and  brought  a higher  price  than 
any  of  the  others,  and  they  consumed  less  food  per  pound  of  gain  than  the  others, 
all  of  which  confirms  the  results  of  last  year.  But  these  factors  do  not  necessarily 
imply  the  most  profit,  as  the  account  proves. 

(2)  A mixture  of  molasses  and  corn  meal  proved  to  be  a very  inferior  fattening 
material. 
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(3)  The  exclusive  diet  of  oil  cake  did  not  yield  as  . aod  results  as  either  the  balanced 
ration  or  corn.  The  animal  organism  appears  to  be  unable  to  make  use  of  so  highly 
concentrated  nitrogenous  feed  to  good  advantage. 

(4)  Ear  corn  fed  in  the  barn  did  not  produce  as  good  gains  as  did  the  balanced 
ration  fed  under  the  same  conditions,  but,  being  a cheaper  feed,  it  proved  to  be  slightly 
more  profitable. 

(5)  The  steers  fed  ear  corn  out  of  doors  gained  at  practically  the  same  rate  during 
the  experiment  as  those  fed  ear  corn  indoors,  but  they  ate  2 pounds  corn  and  1.5 
pounds  fodder  more  per  pound  of  gain  than  did  the  indoor  steers.  This  confirms  the 
results  of  last  year. 

(6)  Steers  which  are  tied  up  in  the  barn,  if  not  accustomed  to  this  method  of  han- 
dling will  fret  under  the  restraint  for  several  weeks,  during  which  time  the  gain  is 
but  slight  for  the  feed  eaten.  From  this  we  conclude  that  good  shelter  is  favorable 
to  economical  feeding,  but  it  should  not  put  the  steers  under  restraints  to  which  they 
are  unaccustomed. 

Steer  feeding ; a well  balanced  vs.  a poorly  balanced  ration, 

1\.  H.  Miller  {Maryland  tSta.  Bui.  JVo.  22 , Sept.,  1893,  pp.  61-66). 

Synopsis. — A comparison  of  a nitrogenous  Avitli  a carbonaceous  ration  on  two  lots 
of  4 steers  each.  In  three  months  the  steers  on  the  nitrogenous  ration  made 
the  largest  and  the  cheapest  gains,  and  also  brought  the  highest  price  per 
pound. 

Eight  grade  Shorthorn  steers  brought  from  the  West  were  divided 
into  two  equal  lots  and,  after  a preliminary  period  of  twenty-five  days 
to  accustom  them  to  confinement,  were  used  for  the  experiment.  The 
steers  averaged  about  987  pounds  each  in  live  weight,  and  the  weight 
of  the  two  lots  was  very  nearly  the  same.  For  three  months,  January 
10  to  April  11,  both  lots  were  fed  cut  corn  fodder,  turnips,  a little 
molasses,  and  grain.  The  grain  for  lot  1 Avas  a mixture  of  15  parts  of 
corn-and-cob  meal,  4 parts  of  cotton  seed  meal,  and  2 parts  of  wheat 
bran;  and  that  for  lot  2 was  corn-and-cob  meal  alone.  The  proportion 
of  corn  fodder  to  grain  was  about  4 to  6 for  lot  1 and  4 to  5 for  lot  2. 
In  this  proportion  the  steers  were  given  all  they  Avould  eat.  During 
the  trial  lot  1 made  an  average  gain  of  250  pounds  per  head  arid  lot  2 
153  pounds  per  head.  The  gain  was  nearly  uniform  for  the  steers  in 
lot  1,  but  A~ery  irregular  for  those  in  lot  2,  varying  from  54  to  200 
pounds  with  different  animals.  LeaATing  out  No.  6,  which  gained  only 
54  pounds,  the  a\7erage  gain  for  the  other  three  was  186  pounds. 

The  total  cost  of  the  food  with  corn  fodder  at  $2.50,  corn-and-cob 
meal  -at  $15,  cotton  seed  meal  at  $29.50,  wheat  bran  at  $18.50,  and 
turnips  at  $3  per  ton,  was  $69.14  for  lot  1 and  $42.57  for  lot  2,  or  6.9 
and  7 cents  per  pound  of  gain,  respectively.  No  allowance  was  made 
for  the  Amlue  of  the  manure,  except  as  an  offset  for  the  cost  of  labor. 

At  the  conclusion  of  the  trial  the  steers  were  sold,  the  price  ranging 
from  $4.62£  to  $5.37  per  100  pounds  live  weight,  and  being  uniformly 
highest  for  the  steers  in  lot  1.  The  profit  abo\7e  the  cost  of  the  steers 
and  food  was  $39.39  for  lot  1 and  $11.14  for  lot  2.  Had  No.  6 done  as 
well  as  the  others  of  lot  2 the  profit  for  that  lot  would  have  been  $20.72. 

Hence,  both  the  gain  in  weight  and  the  profit  were  larger  on  the 
more  nitrogenous  ration  and  the  beef  produced  on  it  was  valued  at  a 
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higher  rate  per  pound.  u The  use  of  cut  corn  fodder  instead  of  hay  in 
feeding  cattle  may  make  the  difference  of  a profit  instead  of  a loss.” 

Steer  feeding,  J.  H.  Connell  and  J.  W.  Carson  ( Texas  Sta.  Bui. 
No.  27,  June , 1893,  pp.  313-321). — Three  experiments  are  reported  on 
the  feeding  value  for  steers  of  boiled  and  roasted  cotton  seed,  as  com- 
pared with  raw  cotton  seed,  cotton  seed  meal  and  hulls,  and  with 
rations  containing  no  cotton  seed.  Each  experiment  included  twenty 
native  steers  from  2 to  3 years  old,  which  were  divided  in  each  case 
into  five  lots  receiving  the  following  food: 

Lot  1,  cotton-seed  meal,  cotton-seed  hulls,  and  silage. 

Lot  2,  corn,  roasted  cotton  seed,  and  hay. 

Lot  3,  corn,  boiled  cotton  seed,  and  hay. 

Lot  4,  corn,  raw  cotton  seed,  and  hay. 

Lot  5,  corn  and  hay. 

The  first  experiment  lasted  fifty  days,  and  each  of  the  others  one 
hundred  days.  Raw  cotton  seed  cost  $7  per  ton;  to  this  $2  per  ton 
was  added  for  the  cost  of  boiling  and  $3  for  roasting,  the  estimated  cost 
of  this  treatment. 

The  authors’  conclusions  from  the  three  experiments  are  given  below: 

(1)  Roasted  cotton  seed  does  not  have  the  laxative  qualities  of  raw  seed  and  is 
more  palatable. 

(2)  Faster  gains  are  made'  by  feeding  the  boiled  seed,  hut  at  a greater  cost  per 
pound  of  gain. 

(3)  The  advantages  to  he  gained  in  the  use  of  roasted  seed  hardly  justifies  its 
general  use. 

(4)  Boiled  seed  is  more  palatable  than  raw  seed,  less  laxative,  and  makes  faster 
gains.  It  may  continue  to  he. used  with  profit. 

(5)  Steers  fed  on  raw  seed,  eatiug  a less  quantity  of  seed,  ate  slightly  more  hay  in 
consequence. 

(6)  Cotton  seed,  at  usual  prices,  is  a good  and  cheap  addition  to  a corn  and  hay 
ration. 

(7)  The  best  beef  ration  found  by  previous  experiments,  cotton-seed,  meal  hulls, 
and  silage,  is  not  here  proven  the  best  when  calculated  at  former  prices — raw  seed, 
corn,  and  hay  being  better. 

(8)  When  the  value  of  raw  seed  is  raised  to  near  present  market  prices  ($10  per 
ton),  the  meal,  hulls,  and  silage  is  again  the  best  ration,  raw  seed,  corn,  and  hay  being 
next  best. 

(9)  The  average  cost  of  gain  per  pound  in  all  lots  at  present  price  of  foods  was 
3.64  cents. 

(10)  The  cheapest  feed  per  pound  gained  for  all  steers  fed,  when  raw  cotton  seed  is 
valued  at  $10  per  ton,  was  raw  seed,  corn,  and  hay. 

Skim  milk  as  a food  for  calves,  0.  S.  Plumb  ( Indiana  iSta.  Bui. 
No.  47,  Nov.,  1893 , pp.  97-101). — Four  experiments  are  reported,  two 
young  calves  being  used  in  each  experiment.  In  each  of  the  first  two 
experiments  one  calf  was  fed  whole  milk  and  the  other  skim  milk;  and 
in  the  last  two  experiments  all  the  calves  received  skim  milk.  The 
several  trials  lasted  from  two  to  three  months.  No  other  food  than  milk 
was  fed,  except  in  the  last  experiment,  where  for  a short  time  a little 
shorts  or  linseed  meal  was  fed  as  a corrective  rather  than  a food. 
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In  the  first  two  experiments  the  calves  receiving  skim  milk  made  a 
slightly  larger  gain  and  consumed  more  milk  than  the  calves  receiving 
whole  milk.  On  an  average  the  calves  fed  skim  milk  alone  gained  1 
pound  for  each  15.6  pounds  of  skim  milk  consumed,  which  was  suffi- 
cient to  pay  a good  profit.  With  skim  milk  at  15  cents  per  hundred 
pounds,  the  profit  on  the  six  calves  was  $15.88. 

The  broad-tailed  sheep  of  Persia,  0.  H.  Shinn  ( California  Sta. 
Report  for  1891-92 , pp.  202 , 203). — A description  of  this  breed,  of  which 
the  station  owns  two  head. 


VETERINARY  SCIENCE  AND  PRACTICE. 

J.  F.  Duggar,  Editor. 

Cerebro-spinal  meningitis  in  horses,  A.  T.  Neale  ( Delaivare  Sta. 
Report  for  1891 , pp.  11,  12). — Record  of  an  experiment  in  which  cul- 
tures of  the  black  mold  ( Aspergillus  niger)  were  fed  to  a horse  to 
determine  if  this  fungus  could  produce  cerebro  spinal  meningitis.  The 
results  were  all  negative. 


DAIRYING. 


E.  W.  Allen,  Editor. 

Investigations  relating  to  the  manufacture  of  cheese,  part  I, 

L.  L.  Van  Slyke  (New  Yor~k  State  Sta.  Bui.  No.  60,  n.  ser .,  Oct.,  1893, 
pp.  459-521). — The  investigations  carried  on  by  the  station  in  1893  are 
to  be  published  in  five  parts,  the  last  two  parts  including  a summary  of 
all  the  work  done  during  the  season,  and  the  application  of  the  results 
of  the  investigation  to  practical  dairy  problems. 

Accounts  of  previous  investigation  in  cheese-making  have  been  pub- 
lished in  Bulletins  Nos.  50,  54,  and  56  (new  series)  of  the  station  (E.  S. 
R.,  vol.  IV,  p.  945;  v,  pp.  85,  211). 

The  present  bulletin,  which  is  the  first  of  this  series  for  1893,  records  the 
work  done  at  a cheese  factory  at  Mansville,  New  York.  Twenty  experi- 
ments were  made  in  the  months  from  April  to  September,  inclusive. 
The  milk  used  was  from  750  cows,  mostly  grade  Holstein s and  natives. 
While  it  varied  considerably  in  composition,  it  averaged  12.66  per  cent 
of  solids,  3.78  per  cent  of  fat,  and  3.12  per  cent  of  casein  and  albumen 
for  the  season.  The  experiments  were  carried  out  at  the  factory,  but 
samples  of  the  milk,  whey,  and  cheese  were  analyzed  at  the  station. 
The  full  data  for  the  twenty  trials  are  tabulated  and  discussed.  Some  of 
the  summarized  results  as  to  yield  of  cheese,  loss  of  milk  constituents, 
and  effect  of  composition  of  milk  on  yield  of  cheese,  are  given  below: 

Loss  of  milk  constituents  in  cheese-making. — The  amount  of  milk  solids  in  100 
pounds  of  milk  that  was  lost  in  the  whey  in  cheese  making  varied  during  the  season 
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from  6.10  to  6.43  pounds  and  averaged  6.28  pounds;  this  -was  equivalent  to  from 
48.12  to  52.17  per  cent  of  the  solids  in  the  milk,  with  an  average  of  49.92  per  cent. 

The  per  cent  of  the  solids  in  the  milk  lost  in  the  whey  diminished  as  the  season 
advanced. 

The  amount  of  fat  in  100  pounds  of  milk  that  was  lost  in  the  whey  in  cheese-mak- 
ing varied  during  the  season  from  0.26  to  0.50  pound  and  averaged  0.37  pound 
(nearly  6 ounces) ; this  was  equivalent  to  from  7.22  to  13.51  per  cent  of  the  fat  in  the 
milk,  with  an  average  of  10  per  cent. 

The  proportion  of  fat  in  milk  that  was  lost  in  cheese-making  was  entirely  inde- 
pendent of  the  amount  of  fat  in  the  milk.  The  variations  in  loss  were  due  either  to 
the  condition  of  the  milk  or  to  some  special  conditions  employed  in  manufacture. 

The  amount  of  casein  and  albumen  in  100  pounds  of  milk  that  was  lost  in  the  whey 
in  cheese-making  varied  during  the  season  from  0.58  to  0.86  pound  and  averaged 
0.74  pound. 

Influence  of  composition  of  milk  on  yield  of  cheese. — From  100  pounds  of  milk  there 
were  made  during  the  season  from  9.19  to  10.76  pounds  of  green  cheese,  the  average 
being  9.90  pounds. 

From  9.29  to  10.99  pounds  of  milk  were  required  to  make  1 pound  of  cheese,  10.10 
pounds  being  the  average. 

The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  3.21  to  4.13  pounds  and  averaged  3.62  pounds. 

The  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  varied  dur- 
ing the  season  from  3.01  to  3.62  pounds  and  averaged  3.34  pounds.  The  variation 
in  the  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  followed 
very  closely  the  variation  of  fat  in  100  pounds  of  milk. 

The  amount  of  casein  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  tlft  season  from  2.14  to  2.52  pounds  and  averaged  2.35  pounds. 

When  there  was  an  increase  of  1 pound  of  fat  in  the  cheese  there  was,  at  the  same 
time,  an  increase  of  three  fourths  of  a pound  of  water  in  the  cheese,  and  also  an 
increase  of  about  0.64  pound  of  casein,  taking  the  average  of  the  season’s  work. 

Actual  and  calculated  yields  of  cheese. — The  yield  of  cheese  per  100 
pounds  of  milk  was  calculated  by  multiplying  the  fat  by  1.1  and  the 
casein  by  2.5,  and  adding  the  products.  It  was  found  by  experiment 
that  1 pound  of  dry  prepared  casein  T absorbed  water  enough  to  increase 
the  weight  to  2.25  pounds,  which,  with  the  ash  taken  up  in  cheese-mak- 
ing, would  make  the  weight  about  2.5  pounds;  i.  c.,from  1 pound  of 
casein  in  the  milk  practically  2.5  pounds  of  green  cheese  would  be  made. 
The  following  figures  show  the  results  of  the  calculation  as  compared 
with  the  actual  yield : 


Actual  and  calculated  yields  of  cheese  per  100  pounds  of  milk. 


1 

April,  -j 

. 

May. 

Juue. 

July. 

August. 

Septem- 

ber. 

Average 

for 

season. 

Actual  yield 

Pounds. 
9.43  1 
9.59 

Pounds. 
9.  78 
10. 15 

Pounds. 
9.  79 
10.  27 

Pounds. 
9. 84 
10.  02 

Pounds. 
\ 10. 13 

10.  07 

Pounds. 
10. 50 
10.  65 

Pounds. 
9. 91 
10. 12 

Calculated  yield 

The  calculated  yield  per  100  pounds  of  milk,  divided  by  the  product 
of  the  fat  multiplied  by  1.1,  gives  the  calculated  yield  of  green  cheese 
per  pound  of  fat  in  the  milk.  This  averaged  for  all  the  trials  2.72  pounds, 
while  the  actual  yield  of  cheese  per  pound  of  fat  averaged  1.67  pounds. 
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Investigations  relating  to  the  manufacture  of  cheese,  part  II, 

L.  L.  Van  Slyice  [New  York  State  Sta.  Bui.  No.  61,  n.  ser.,  Nov.,  1893, 
pp.  62).— This  bulletin  records  tlie  results  of  experiments  in  cheese- 
making carried  on  at  a factory  in  Verona,  New  York,  during  the  season 
of  1893.  As  in  previous  investigations  of  this  kind  the  analytical  work 
was  done  at  the  station  laboratory.  Twenty- five  experiments  were 
made  from  April  to  October.  The  data  for  these  experiments,  includ- 
ing composition  of  the  milk,  Avhey,  and  green  cheese,  are  fully  tabulated 
and  discussed.  Some  of  the  summarized  results  of  the  season’s  Avork 
are  given  below : 

Loss  of  milk  constituents  in  cheese-making. — The  amount  of  milk  solids  in  100  pounds 
of  milk  that  was  lost  in  the  whey  in  cheese-making’  varied  during  the  season  from 
6.09  to  6.44  pounds  and  averaged  6.25  pounds;  this  was  equivalent  to  from  46.54  to 
53.40  per  cent  of  the  solids  in  the  milk,  with  an  average  of  50.16  per  cent. 

The  per  cent  of  the  solids  in  the  milk  lost  in  the  whey  diminished  as  the  season 
advanced. 

The  amount  of  fat  in  100  pounds  of  milk  that  was  lost  in  the  Avhey  in  cheese-mak- 
ing varied  during  the  season  from  0.24  to  0.42  pound  and  averaged 0.33  pound;  this 
was  equivalent  to  from  6.67  to  11.02  per  cent  of  the  fat  in  the  milk,  with  an  average 
of  9 per  cent. 

The  proportion  of  fat  in  milk  that  was  lost  in  cheese-making  was  entirely  inde- 
pendent of  the  amount  of  fat  in  the  milk.  The  variations  in  loss  were  due  either  to 
the  condition  of  the  milk  or  to  some  special  conditions  employed  in  manufacture. 

The  amount  of  casein  and  albumen  in  100  pounds  of  milk  that  was  lost  in  the  whey 
in  cheese-making  varied  during  the  season  from  0.64  to  0.82  pound  and  averaged 
0.74  pound;  this  was  equivalent  to  from  23.10  to  26.07  per  cent  of  the  casein  and 
albumen  in  the  milk,  with  an  average  of  24.42  per  cent. 

The  proportion  of  casein  and  albumen  lost  in  cheese-making  was,  in  general,  very 
uniform,  and  was  little  influenced  by  variation  in  the  condition  of  manufacture. 

Influence  of  composition  of  milk  on  yield  of  cheese. — From  100  pounds  of  milk  there 
were  made  during  the  season  from  9.10  to  11.19  pounds  of  green  cheese,  the  average 
being  9.90  pounds. 

There  were  from  8.94  to  10.98  pounds  of  milk  required  to  make  1 pound  of  cheese, 
10.10  pounds  being  the  average. 

The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  3.40  to  4.10  pounds  and  averaged  3.62  pounds. 

The  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  varied  dur- 
ing the  season  from  2.95  to  3.81  pounds  and  averaged  3.34  pounds.  The  variation  in 
the  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  followed  very 
closely  the  variation  of  fat  in  100  pounds  of  milk. 

The  amount  of  casein  and  albumen  retained  in  the  cheese  made  from  100  pounds 
of  milk  varied  during  the  season  from  2.07  to  2.62  pounds  and  averaged  2.29  pounds. 

For  an  increase  of  1 pound  of  fat  in  the  cheese  there  was,  on  an  average,  an  increase 
of  one  third  of  1 pound  of  water  in  the  cheese  and  about  0.60  pound  of  casein. 

For  each  pound  of  fat  in  milk  the  yield  of  cheese  varied  from  2.52  to  2.77  pounds 
and  averaged  2.70  pounds  during  the  season. 

Manufacture  of  milk  sugar,  C.  L.  Penny  ( Delaware  Sta.  Report 
for  1891,  pp.  104-108). — The  manufacture  of  milk  sugar  from  skim  milk 
has  been  studied  in  the  laboratory  with  a view  to  finding  a method  suit- 
able for  creameries.  As  a result  the  following  method  is  proposed: 

The  skim  milk  is  heated  in  a suitable  wooden  or  tin  tank  to  about  120°  F.  To  this 
for  each  100  pounds  of  milk  1£  pounds  of  sulphate  of  alumina  is  added  in  the  form 
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of  a hot  solution.  The  curd  precipitates  at  once  or  in  a very  few  minutes.  The 
clear  whey  is  then  separated  from  the  curd  by  filtering  through  wire  gauze.  It  is 
next  heated  to  not  less  than  180°  and  about  one  fourth  pound  powdered  chalk  to  each 
100  pounds  of  milk  is  added.  The  excess  of  sulphate  of  alumina  is  precipitated, 
together  with  some  nitrogeneous  matter  in  the  whey  not  precipitated  by  the  first 
treatment.  From  this  precipitate  a perfectly  clear  filtrate  may  be  obtained,  the 
large  part  by  simply  drawing  off,  tbe  last  portion  by  filtering  through  duck  filters. 
This  clear  juice  contains  sugar,  some  sulphate  of  lime,  and  still  a small  residue  of 
nitrogenous  matter.  * * * To  prevent  foaming,  which  would  greatly  retard  the 

work  or  cause  a loss  of  much  of  the  sugar,  a treatment  with  ground  oak  bark,  or 
its  extract,  has  been  found  thoroughly  effective.  It  is  indeed  believed  to  be,  if  not 
a necessary  part  of  the  process,  at  least  one  that  will  greatly  facilitate  it  and 
diminish  the  loss.  From  three  to  four  pounds  of  ground  bark  for  every  100  pounds 
of  milk  is  found  to  be  enough.  Instead  of  the  ground  bark,  from  two  fifths  to 
one  half  pound  of  commercial  tanner’s  extract  of  oak  bark  is  more  convenient 
and  equally  efficient.  Boneblack  also  attains  the  same  end,  but  it  is  not  recom- 
mended on  account  of  the  time,  trouble,  and  expense  of  the  treatment.  The  whey 
thus  purified  is  boiled  in  a vacuum  pan  just  as  are  sugar  juices.  The  crude,  almost 
black,  product  is  first  boiled  to  prevent  molding  and  afterward  purified  by  being 
redissolved,  passed  hot  over  boneblack  till  it  is  colorless,  and  again  evaporated  to 
the  point  of  crystallization.  The  purified  sugar  must  be  dry  to  prevent  molding. 

It  is  estimated  that  with  this  method  about  65  per  cent  of  the  refined 
milk  sugar  in  skim  milk,  or  about  3J  pounds  of  commercial  milk  sugar 
per  100  pounds  of  skim  milk,  can  be  recovered  at  a cost  of  about  13 
cents  per  pound,  which  might  be  reduced  with  experience.  The  price 
of  milk  sugar  during  the  year  (1891)  is  quoted  at  24  cents.  The  profit 
from  working  5,000  pounds  of  skim  milk  per  day,  with  milk  sugar  at 
20  cents  per  pound,  is  calculated  at  $21.09,  and  with  sugar  at  15  cents, 
$12.96. 

It  is  also  believed  that  with  actual  experience  the  yield  could  be 
increased  and  the  cost  diminished  from  the  figures  given  above,  which 
are  intended  for  the  simplest  form  of  plant,  just  such  as  is  actually 
necessary  to  the  profitable  conduct  of  the  business  on  a fairly  large 
scale.  The  estimates  are  intended  to  be  entirely  safe  and  to  overrate 
the  expense  and  underrate  the  profit  rather  than  the  reverse. 
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Clearing  land  in  the  Sierra  Foothills,  G.  Hansen  ( California 
Sta.  Report  for  1891-92,  pp.  190-192 ). — Brief  notes  on  the  methods  and 
costs  of  removing  brush  and  trees  from  land. 

Tests  of  the  Keystone  corn  hnsker,  A.  T.  Neale  (Delaware  Sta. 
Report  for  1891,  pp.  32-36,  plates  2). — Notes  and  data  on  the  results  of 
two  tests  of  this  husker.  In  one  test  it  husked  14.95  bushels  of  corn 
per  hour,  under  conditions  not  considered  favorable.  In  the  other  test 
177  bushels  of  corn  were  husked  in  eight  hours  and  a half.  The  fod- 
der from  the  husker  did  not  keep. 
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Report  of  treasurer  of  California  Station  (California  Sta.  Report 
for  189 l-7 92,  p.  316). — This  is  for  the  fiscal  year  ending  June  30,  1892. 

Report  of  director  of  Connecticut  Storrs  Station  ( Connecticut 
Storrs  Sta.  Report  for  1892,  pp.  8-16). — Brief  mention  of  the  lines  of 
work  pursued  during  the  year  and  a summary  of  the  Annual  Report 
for  1892. 

Report  of  treasurer  of  Connecticut  Storrs  Station,  H.  C.  Miles 

( Connecticut  Storrs  Sta.  Report  for  1892,  pp.  6,  7). — This  is  for  the  fiscal 
year  ending  June  30,  1892. 

Report  of  director  of  Delaware  Station  (Delmvare  Sta.  Report  for 
1891,  pp.  7-37). — This  includes,  besides  accounts  of  work  published 
elsewhere,  a brief  review  of  the  work  of  the  year,  remarks  on  a proposed 
topographic  survey  of  the  State,  and  a reprint  of  work  done  by  the 
U.  S.  Department  of  Agriculture  on  the  oat  blight,  which  was  very 
prevalent  in  the  State  during  the  year. 

Report  of  treasurer  of  Delaware  Station  (Delaware  Sta.  Report 
for  1891 , pp.  4,  5). — This  is  for  the  fiscal  year  ending  June  30,  1891. 

List  of  publications  of  Texas  Station  ( Texas  Sta.  Bui.  Ro.  27,  June, 
1893 , pp.  322-324). — A list  of  the  26  bulletins  issued  by  the  station  from 
March,  1888,  to  March,  1893. 


ABSTRACT  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Ninth  and  Tenth  Annual  Reports  of  the  Bureau  of  Animal 
Industry,  ( Bureau  of  Animal  Industry , Reports  for  1891  and  1899,  pp. 
428 , plates  19,  figs.  7). — This  volume  covers  the  operations  of  the  Bureau 
for  the  years  1891  and  1892.  Among  the  topics  treated  are  the  follow- 
ing: Inoculation  experiments  with  swine  plague,  hog  cholera,  and 
glanders:  inspection  of  meat  and  animals ; experiments  with  mallein, 
tuberculin,  and  dehorning  compounds;  investigations  relating  to  the 
treatment  of  lumpy  jaw,  or  actinomycosis  in  cattle,  a reprint  from  Bul- 
letin Ho.  1 of  the  Bureau  (E.  S.  R.,  vol.  iv,  p.  758);  investigations  into 
the  nature,  causation,  and  prevention  of  Southern  cattle  fever,  a reprint 
from  Bulletin  Ho.  2 of  the  Bureau  (E.  S.  R.,  vol.  iv,  p.  755);  a report  by 
J.  A.  Dodge  on  the  condition  of  the  poultry  and  egg  industry  in  Hew 
England,  Hew  York,  Hew  Jersey,  and  Minnesota;  breeding  and  grow- 
ing the  mule,  by  J.  L.  Jones;  reports  on  contagious  diseases  among 
domestic  animals  in  Austria,  Sweden,  Denmark,  Russia,  Italy,  Greece, 
Turkey,  Liberia,  Madeira,  Queensland,  Hew  South  Wales,  Philippine 
Islands,  and  Great  Britain;  supposed  maladie  du  co'it  among  horses  in 
Hebraska,  by  G.  0.  Eaville;  the  cattle  and  sheep  industry  in  Colorado, 
by  A.  R.  Kennedy;  and  u bottom  disease v among  horses  of  South 
Dakota,  by  E.  C.  Schroder. 

Under  reports  from  inspectors  and  correspondence  the  following  sub- 
jects are  treated:  Abortion  among  mares,  fatality  among  foals,  condi- 
tion of  cattle  in  the  Southwest,  tapeworms  among  sheep  in  South 
Dakota,  Angora  goats,  and  diseases  among  Korean  cattle.  The  laws 
of  a number  of  States  and  Territories  for  the  control  of  contagious  and 
infectious  diseases  of  domestic  animals  are  quoted. 

Report  of  the  dairy  industry  of  Denmark,  0.  0.  Georgeson 
(. Bureau  of  Animal  Industry,  Bui.  No.  5,  pp.  133,  figs.  33). — This  is  a 
report  on  a visit  to  Denmark  made  by  the  author  under  the  auspices  of 
this  Department  to  investigate  the  dairy  industry  of  that  country. 
The  author  sjjent  from  January  27  to  March  6,  1893,  in  that  country, 
visiting  representative  creameries  and  dairy  farms,  institutions,  labora- 
tories, etc.  The  scope  of  the  information  gathered  is  shown  by  the 
table  of  contents,  which  includes  facts  about  Denmark,  develox)ment  of 
the  dairy,  Danish  dairy  cattle,  dairy  implements  and  machinery,  sys- 
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terns  of  creaming,  treatment  of  the  cream,  churning,  treatment  of  the 
butter,  use  of  skim  milk  and  buttermilk,  descriptions  of  various  estates, 
farms,  creameries,  etc.,  dairy  bacteriology,  state  aid  to  dairy  industry, 
markets  for  Danish  dairy  products,  and  agricultural  and  dairy  educa- 
tion. 

The  area  of  Denmark  is  14,553  English  square  miles,  which  is  less  than  one  tenth 
the  size  of  the  State  of  California  or  about  half  the  size  of  the  State  of  Maine.  The 
population,  in  round  numbers,  is  2,000,000  people,  giving  137  persons  to  the  square 
mile.  * * * 

The  total  area  of  the  country,  excluding  forests  and  waste  land,  and  taking  only 
what  is  under  actual  culture  and  in  grass,  is  6,843,805  acres,  which  makes  the  aver- 
age size  of  the  farm  30.55  acres.  * * * 

The  output  of  dairy  products  during  recent  years  from  this  little  country  has  been 
astonishingly  large.  Statistics  published  by  the  government  show  that  during  1891 
Denmark  exported  91,455,262  Danish  pounds  of  butter,  which  amounts  to  100,600,788 
pounds  avoirdupois. 

[The  author  estimates  the  annual  production  of  butter  in  Denmark,  including  the 
amount  consumed  at  home,  at  170,074,642  pounds.] 

Interesting  descriptions  are  given  of  seven  estates,  eleven  smaller 
farms,  the  Milk  Supply  Company  of  Copenhagen,  and  six  creameries 
which  were  visited.  With  reference  to  the  Danish  creameries  the 
author  says: 

It  is  chiefly  these  that  benefit  the  small  farmers.  They  are  patronized  by  men  who 
as  a rule,  keep  but  a limited  number  of  cows,  say  from  one  to  fifteen  or  twenty  head, 
though  occasionally  the  milk  from  much  larger  farms  is  also  worked  up  in  these 
creameries.  It  is  from  this  class  of  creameries  that  the  bulk  of  the  export  butter 
comes,  and  it  is  really  these  that  fix  the  standing  of  Danish  butter  in  foreign  coun- 
tries. There  are  two  classes  of  creameries,  which  are  distinguished  from  each  other 
only  in  ownership,  but  which  are  alike  in  methods  of  operation  and  all  other  char- 
acteristics, and  they  can,  therefore,  be  treated  together  under  the  above  heading. 
The  first  class  is  the  cooperative  creamery  proper,  which  is  owned  in  company  by 
all  those  who  deliver  milk  there.  The  second  class  is  the  kind  so  largely  represented 
in  America  in  which  the  creamery  plant  is  owned  by  one  man,  or  at  most  by  a few 
individuals,  who  buy  the  milk  from  the  farmers  of  the  neighborhood. 

1 have  nowhere  been  able  to  obtain  definite  statistics  in  regard  to  the  number  of 
cooperative  creameries  in  the  country,  but  I have  seen  various  estimates  placing 
them  at  from  1,000  to  1,500,  and  I am  inclined  to  believe  that  the  latter  figure  is  very 
nearly  correct.  The  number  of  [non-cooperative]  creameries,  on  the  other  hand, 
does  not  probably  exceed  400.  * * * 

The  constitution  [of  cooperative  creamery  associations]  usually  requires  a mini- 
mum amount  of  oil  cake  to  be  fed  daily  to  each  cow,  and  this,  of  course,  has  to  be 
bought.  This  raised  the  question  of  cost  of  feed  and  the  return  in  milk  from  the 
feed  given — questions  which  were  to  be  closely  studied.  And  now  every  Danish 
farmer  interested  in  a cooperative  creamery  is  able  to  tell  to  the  fraction  of  a cent 
what  his  feed  has  cost  him  and  what  his  returns  in  milk  have  been.  Under  the 
Fselles  [non-cooperative]  creamery  system  the  farmers  sold  their  milk  directly  to 
the  creamery  man.  They  were  not  particularly  interested  in  the  quality  of  the  milk. 
No  practical  test  had  at  that  time  been  devised  by  which  the  amount  of  fat  in  the 
milk  could  be  ascertained  with  ease  and  certainty.  Under  the  cooperative  system 
they  soon  recognized  that  the  milk  from  some  herds  was  worth  more  for  butter 
than  from  others,  and,  since  butter  was  the  product  aimed  at,  they  all  conceded 
the  equity  of  paying  for  the  milk  in  accordance  with  the  per  cent  of  fat  it  con- 
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tained.  At  tliis  juncture  Prof.  Fjord  came  to  tlieir  assistance  by  inventing  his 
“control”  apparatus  [which  is  described  in  the  bulletin],  and  his  invention  is  now 
in  use  in  every  creamery  in  the  land.  Indirectly  this  testing  apparatus  led  to  the 
improvement  of  the  cattle.  When  one  farmer  found  that  his  neighbor  received 
more  money  for  his  milk  than  lie,  it  was  natural  to  inquire  into  the  cause  which  in 
most  cases  was  traced  to  the  cow  herself.  This,  again,  led  to  the  organization  of 
numerous  societies  for  the  improvement  of  the  cattle,  one  form  of  which  is  repre- 
sented by  the  “bull  associations”  already  mentioned;  and  thus  one  question  sug- 
gested another  until  the  present  standard  has  been  reached.  But  they  will  by  no 
means  stop  here.  The  same  forces  are  still  at  work.  Improvement  in  every  line  of 
the  dairy  interest  is  the  ambition  of  the  whole  country.  It  is  this  wholesome  devel- 
opment of  the  cooperative  creameries  which  has  increased  the  Danish  exports  of 
butter  to  the  present  astonishing  figures,  the  amount  having  almost  doubled  during 
the  last  half  dozen  years. 

In  the  chapter  on  dairy  bacteriology  the  author  mentions  the  work 
of  Prof.  V.  S torch,  director  of  the  experimental  laboratory  at  Copen- 
hagen, on  pure  cultures  in  dairying.  In  reference  to  the  preparation 
and  use  of  these  pure  cultures,  he  says : 

There  were  at  the  time  of  my  visit  three  laboratories  in  which  pure  cultures  were 
propagated  and  sold  to  the  dairies.  * * * 

These  dealers  in  the  pure  cultures  keep  their  methods  of  propagation  secret.  The 
isolation  of  the  germs  can,  of  course,  be  accomplished  by  any  bacteriologist;  but 
they  claim  that  it  is  only  through  a long  series  of  experiments  that  they  have  hit 
upon  a composition  for  the  nutritive  fluid  in  which  to  grow  them  to  best  advantage. 
It  also  requires  cerf  ain  forms  of  apparatus  to  which  they  may  lay  claim  as  inventors, 
and  these  features  they  do  not  propose  to  divulge,  as  it  would  probably  increase 
competition  to  a point  beyond  profitable  production.  Moreover,  I was  informed 
that  each  form  of  these  minute  organisms  had  to  be  treated  in  a manner  peculiar  to 
itself,  and  as  the  several  growers  did  not  deal  in  the  same  bacterial  forms,  their 
methods  of  treatment  in  the  laboratory  were  not  alike.  How  many  forms  of  the 
beneficial  bacteria  are  in  existence  is  at  present  unknown;  but  it  is  known  that 
they  are  numerous.  A dozen  or  more  forms  have  already  been  discovered.  * * * 

The  results  of  the  use  of  these  pure  cultures  have  been  so  eminently  satisfactory 
in  practice  that  I found  them  in  very  common  use.  A new  starter  of  these  cultures 
is  not  needed  every  day  or  even  every  week;  and  as  they  are  sold  reasonably  cheap, 
the  expense  connected  with  their  use  is  but  slight.  When  used  according  to  direc- 
tions sent  with  them  they  insure  the  production  of  a first  quality  of  butter,  which 
is  of  greater  consideration  than  the  expense  their  purchase  involves.  The  three 
laboratories  I have  mentioned  prescribe  different  methods  of  procedure  in  their  use, 
which  proves  that  there  is  no  hard  and  fast  rule  that  must  be  followed  in  order  to 
obtain  the  desired  results.  That  is,  there  is  a possibility  of  the  extension  of  this 
science  far  beyond  our  present  knowledge  of  the  subject.  These  artificial  cultures 
are  used  more  particularly  in  dairies  which  seem  to  be  infected  with  injurious  bac- 
teria, and,  to  attain  the  best  results,  the  cream  should  be  sterilized  before  the  fer- 
ment is  added.  The  pure  culture  is  added  to  a small  portion  of  sterilized  milk  or 
cream,  and  then  set  aside  at  a given  temperature  until  it  has  attained  the  proper 
growth.  It  is  then  further  propagated  in  a still  larger  quantity  of  milk  or  cream, 
and,  when  a sufficient  quantity  has  been  obtained,  it  is  added  to  the  cream  in  the 
cream  barrel,  where  it  accomplishes  the  desired  fermentation  in  from  eighteen  to 
twenty  hours.  At  the  time  of  my  visit  none  of  the  laboratories  had  succeeded  in 
devising  means  to  perpetuate  the  ferment  outside  the  laboratory  for  any  length  of 
time.  * * * 

In  Denmark,  where  the  cultures  will  be  in  transit  at  most  only  a couple  of  days 
before  they  reach  their  destination  on  the  dairy  farms,  they  are  put  up  in  a prepara- 
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tion  of  skim  milk;  but  in  shipping  to  this  country,  where  they  may  he  in  transit  for 
many  weeks,  they  must  he  specially  prepared  in  order  to  retain  their  activity  the 
necessary  length  of  time.  * * * 

I have  had  opportunity  to  see  the  effect  of  Mr.  Quist’s  culture  in  this  country.  I 
bought  samples  of  him,  which  he  shipped  to  the  Department  of  Agriculture.  A por- 
tion of  these  samples  was  forwarded  to  me,  and  I tried  them  in  the  Belle  Spring 
Creamery,  owned  hy  Mr.  J.  Nissley,  the  president  of  the  Kansas  Dairymen’s  Associa- 
tion. 

The  cream  was  not  sterilized  before  the  cultures  were  added,  hut  they  had  a 
decided  influence  on  the  butter.  Both  Mr.  Nissley  and  his  butter-maker  pronounced 
the  quality  superior  to  any  they  had  made  formerly,  and  they  at  once  became  con- 
verts to  the  process.  * * * 

The  samples  shipped  by  Mr.  Quist  were  sent  in  three  mediums — one  a preparation 
of  milk  sugar,  another  in  sterilized  cotton,  and  the  third  in  a nutritive  fluid  of  his 
own  invention.  At  the  Belle  Springs  creamery  we  used  only  the  first  and  the  last  of 
these.  Although  they  had  been  in  transit  from  March  10  until  June  5,  they  appeared 
to  be  perfectly  fresh  and  ready  for  business.  The  cotton  preparation  I did  not  try. 

Food  products,  III,  T.  Taylor  ( Division  of  Microscopy,  Food  Prod- 
ucts, III , pp.  22,  plates,  6). — The  bulletin  contains  the  two  following  arti- 
cles reprinted  with  revision  from  the  Annual  Report  of  the  Secretary 
of  Agriculture  for  1891. 

Improved  methods  of  distinguishing  hetiveenpure  and  fictitious  lard  (pp. 
5,  6). — The  methods  depend  on  the  behavior  of  the  suspected  lard  when 
heated,  and  the  crystalline  groupings  under  the  microscope.  If  apiece 
of  fictitious  lard  the  size  of  a pin  head  is  compressed  between  two  pieces 
of  glass  and  observed  with  the  naked  eye,  “it  will  exhibit  many  white 
spots,  which  represent  the  crystallized  stearin,  and  which  are  not  seen 
in  pure  lard.  The  amount  of  natural  stearin  in  pure  lard  is  so  small  that 
it  is  not  visible  to  the  unaided  eye  by  this  method  of  examination ; 
therefore  the  microscope  should  be  used  in  the  examination  of  pure 
lard,  as  the  groupings  of  the  crystallized  fats  of  lard  are  very  small. 
These  groupings  are  in  stellar  forms,  composed  of  spicules  which  pro- 
ceed from  a common  center,  frequently  requiring  to  be  magnified  400 
times  to  discern  them,  while  the  grouping  of  branched  crystals  of  stearin 
are  easily  observed  to  advantage  under  a power  100  diameters.” 

A plate  is  given,  showing  the  appearance  of  pure  and  adulterated 
lard  under  the  microscope. 

Four  edible  mushrooms  of  the  United  /States  (pp.  7-22). — Methods 
adapted  from  the  published  reports  of  foreign  and  home  growers  are 
given  for  the  culture  of  mushrooms.  Four  species  of  edible  mushrooms 
are  described  and  figured  by  colored  plates,  as  follows:  Agaricus  mel- 
leus,  A.  deliciosus , Gantharellus  cibarius,  and  Fistulina  hepatica.  A chap- 
ter is  given  to  the  structural  characters  of  the  various  orders  of  mush- 
rooms. A glossary  is  given  explaining  the  technical  terms  used  in  the 
description  of  such  fungi. 

Crops  of  the  year  ( Division  of  Statistics,  Report  No.  Ill , n.  ser., 
Dec.,  1893,  pp.  459-521). — Notes  and  tabulated  data  regarding  the  me- 
teorological conditions  affecting  crops  in  the  United  States  in  1893;  the 
general  history  of  the  crops  of  the  year ; estimates  relative  to  the  area, 
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product,  and  value  of  corn,  wheat,  oats,  rye,  barley,  buckwheat,  pota- 
toes, hay,  and  tobacco;  farm  prices  and  wholesale  prices  at  leading 
cities;  agricultural  exports  and  imports;  notes  on  foreign  agriculture, 
and  freight  rates  of  transportation  companies.  * 

The  following  tables  give  the  yield,  area,  and  value  of  the  principal 
crops,  and  the  value  of  exports  and  imports  of  agricultural  products 
in  1892  and  1893: 


Yield,  area,  and  value  of  corn,  wheat,  oats,  rye,  barley,  buekwhe-at,  tobacco,  potatoes,  and 

liay . 


Total  yield. 

1 

Total  area. 

Total  value. 

Average 

value 

per 

bushel. 

Average 
yield 
per  acre. 

Average 
value 
per  acre. 

CORN. 

Bushels. 

Acres. 

Dollars. 

Cents. 

Bushels. 

Average,  1870  ’79 

1, 184,  486,  954 

43,741,331  i 

: 504,  571,  048 

42.6 

27.1 

$ll.  54 

Average,  1880-89  

1,703,  443,  054 

70,543,457  ! 

668,  942,  370 

39.3 

24.1 

9.  48 

1893  

1,  619, 496, 131 

72,036,465  ! 

591,  625,  627 

36.5 

22.5 

8. 21 

WHEAT. 

Average.  1870  ’79 

312, 152,  728 

25,187,414  j 

327,  407,  258 

104.9 

12.4 

13. 00 

Average,  1880-89  

449,  695,  359 

■ 37,279,162  j 

371,809,504 

82.  7 

12.1 

9.  97 

1893 

396, 131,725 

34,629,418  j 

213,171,381 

53.8 

11.4 

6. 16 

- OATS. 

Average,  1870  ’79 .... 

• 314,  441, 178 

11,076,822 

111.075, 223 

35.3 

28.4 

10. 03 

Average,  1880-89  

584,  395,  839 

21,996,376 

180,  866,  412 

30.9 

26.6 

8. 22 

1893 

638,854,850  ] 

27,273,033 

187,  576, 092 

29.4 

23.4 

6.  88 

RYE. 

1893  

26,555,446  j 

2,038,485 

13,  612,  222 

51.3 

13.0 

6.  68 

BARLEY. 

1893 

69,869,495 

3,220,371  ! 

i 

28,  729,  386 

41.1 

21.7 

8.92 

BUCKWHEAT. 

1893 

12,132,311 

815,614  | 

7,  074,  450 

58.3 

14.8-8 

8.  67 

TOBACCO. 

1893  pounds. . 

483,  023,  963 

702,952 

39, 155,  442 

55.  70 

POTATOES. 

1893 

183,  034,  203 

2,  605, 186 

108, 661,  801 

59.0 

72.2 

41.71 

1 HAY. 

1 893  ....  t,nn  s 

65, 766, 158 

49,  613,  469 

570,  882,  872 

11. 50 

Exports  and  imports  of  agricultural  products  for  the  years  ending  June  30,1992,  and  1893. 


Article. 

1892. 

1893. 

EXPORTS. 

Animals  and  animal  matter  . . 

$181,  730,  463 
299,  363, 117 
263, 443,  526 
54,  791, 126 

$171,  285, 887 
200,  311,  654 
192, 757,  264 
50,  998,  576 

Bread  and  breadstuff's 

Cotton  and  cotton-seed  oil 

Miscellaneous  products  _ . 

Total  agricultural  exports 

799,  328,  232 
1,  015,  732,  Oil 

615,  353,  381 
830,  876,  908 

Total  exports 

IMPORTS. 

Sugar  and  molasses _ _ ..  

107,  286.  557 
145,  758,  771 
39,  913,808 
67,  089,  048 
66,  811,  677 

118,  248, 118 
98,  544,  510 
41,244,  073 
76,  961, 520 
78,  891, 969 

Tea,  coffee,  and  cocoa 

Animals  and  their  products,  except  wool 

Fibers,  animal  and  vegetable 

Miscellaneous . 

Total  agricultural  imports 

426,  859,  861 
827,  402, 462 

413,  890, 190 
866, 400,  922 

Total  imports 

ABSTRACTS  OF  REPORTS  OF  FOREIGN  INVESTIGATIONS. 


A new  method  for  the  quantitative  determination  of  pentoses 
in  plants,  E.  Hotter  ( Chem . Ztg .,  17  (1893),  JSro.  95,  pp.  1743-1745). — 
Tlie  author  uses  pyrogallol  instead  of  phenylhydrazin  for  precipitating 
the  furfurol  formed,  and  proceeds  as  follows:  Five  to  10  grams  of  mate- 
rial containing  pentoses  is  distilled  with  hydrochloric  acid  of  1.06  spe- 
cific gravity  until  the  distillate  fails  to  show  a reaction  for  furfurol 
with  aniline  acetate.  The  distillate  is  diluted  to  a definite  volume  (400 
or  500  c.  c.)  with  the  same  or  somewhat  stronger  hydrochloric  acid,  and 
an  aliquot  of  20  to  30  c.  c.  is  heated  with  an  excess  of  pyrogallol  (0.5  to 
1 gram)  in  a closed  tube  at  100°  to  110°  C.  for  from  one  to  two  hours. 
The  precipitate  thus  formed  is  brought  on  a tared  filter,  washed,  dried 
at  103°  C.,  and  weighed.  The  weight  of  the  precipitate  divided  by 
1.974  gives  the  amount  of  furfurol  in  the  aliquot,  from  which  the 
percentage  of  pentoses  is  found  by  the  ordinary  calculation.  The 
presence  of  a large  excess  of  pyrogallol  is  said  to  do  no  harm,  and 
under  the  provisions  prescribed  the  reaction  between  it  and  the  furfurol 
is  said  to  be  quantitative.  The  reaction  becomes  more  rapid  and  more 
complete  as  the  solution  of  furfurol  becomes  more  concentrated.  It  is 
important  that  a sufficient  quantity  of  condensed  furfurol  solution 
be  taken,  and  that  the  furforol  solution  contain  at  least  12  per 
cent  of  hydrochloric  acid.  The  author  suggests  carrying  on  the  distil- 
lation with  hydrochloric  acid  under  diminished  pressure,  to  prevent  the 
formation  of  humic  substances. 

What  advantages  the  method  possesses  over  the  methods  proposed 
by  Tollens  and  his  students,  Stone,  and  others,  in  which  the  furfurol  is 
determined  by  phenylhydrazin,  does  not  appear  from  the  article. — E. 

W.  A. 

Determination  of  crude  fiber,  Y.  Stein  (Ugeslcr.f.  Landmdnd,  39 
(1893),  pp.  706,  707). — The  method  of  determining  crude  fiber  in  cereals 
adopted  by  the  author  is  as  follows : The  finely  ground  sample  is  treated 
with  a decoction  of  malt  and  the  soluble  carbohydrates  completely 
removed  by  washing  with  distilled  water.  The  residue  is  treated  with 
a 1 per  cent  soda  solution  at  ordinary  temperature.*  After  standing 
and  washing  it  is  treated  with  a 1 per  cent  hydrochloric  acid  solution, 

* Quantity  of  solution  and  length  of  time  of  digestion  not  given  in  the  paper. 
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left  to  settle,  and  washed.  The  residue  is  transferred  to  a weighed 
ash-free  filter,  washed  with  alcohol  and  ether,  dried,  and  weighed. 
Nitrogen  and  ash  are  determined  in  the  residue  and  deducted. 

The  results  are  stated  to  be  higher  than  by  the  ordinary  Weende 
method.  The  analyses  given  of  samples  of  barley  show  9.26  to  14.08 
per  cent  of  crude  fiber,  determined  according  to  the  method  described.—  1 
f.  w.  w. 

The  chemistry  of  carbonic  acid  assimilation  by  chlorophyll- 
bearing  plants,  M.  A.  Bach  ( Monit . Scient .,  17  (1893),  p.  669 ; cibs.  in 
Cliem.  Ztg .,  17  (1893),  Rep.  p.  252). — The  author  assumes  that  the  car-  !i 
bonic  acid  comes  to  the  plant  as  H20O3.  From  the  analogy  of  the  j 
composition  of  sulphurous  acid  (which  in  sunlight  breaks  up  into  the 
following  equation:  3H2  S03  = 2H2  S04 -j- S + H20),  he  reasons  that 
three  molecules  of  carbonic  acid  yield  an  unstable  compound  and  formic  : 
aldehyde,  as  follows : 3H2  C03  = 2H2  0O4  + 0 + H20  = 2TI2  C03  + 02  + 
CH20.  This  process  is  similar  to  the  action  of  carbonic  acid  in  a solution  i 
of  acetate  of  uranium  under  the  influence  of  sunlight.  Here  the  car-  j 
bonic  acid  is  broken  up  into  an  oxydiziug  and  a reducing  body;  also  if  I 
one  mixes  a solution  of  acetate  of  uranium  and  diinethylanilin,  the  !, 
introduction  of  an  oxydizing  body  from  carbonic  acid  transforms  the  j 
diinethylanilin  into  methyl  violet  in  a similar  way. — w.  h.  e. 

The  production  of  ammonia  in  the  soil  by  microbes,  E.  Marchal  ! 
(Bui.  Acad.  Roy.  Belgique , 25  (1893),  ser.  3,  pp.  727-771,  figs.  2). — It  is 
the  current  belief  that  the  higher  orders  of  plants  are  not  able  to  utilize 
as  food  the  complex  organic  compounds  of  the  soil,  but  that  these  sub- 
stances must  be  reduced  to  their  more  simple  components  before  they 
can  be  assimilated  by  such  plants. 

Comparatively  recent  investigations  have  shown  that  these  trans-  j 
formations  are  effected  largely,  if  not  exclusively,  by  the  inferior  organ- 
isms  which  inhabit  the  surface  layers  of  the  soil.  As  regards  the  nitrog- 
enous matter  the  role  of  these  organisms  is  to  produce  from  the  organic  I 
nitrogen  first  ammonia,  then  nitrites,  and  finally  nitrates.  The  last 
two  stages  of  this  process,  i.  e.,  the  formation  of  nitrites  and  of  nitrates,  i 
have  been  clearly  explained  by  the  work  of  Schlosiug  and  Miintz,  P. 
Frankland,  Warington,  and  Winogradsky;  but  the  first  stage,  up  to 
within  a comparatively  recent  date,*  has  been  but  imperfectly  under- 
stood, and  it  is  to  the  elucidation  of  this  phase  of  the  subject  that  the  j 
author  addresses  his  efforts. 

To  accomplish  this  object  he  (1)  isolated  from  soils  the  species  *of 
organisms  (molds,  yeast  forms,  and  bacteria)  which  were  the  most  prev-  j 
alent,  and  (2)  determined  which  of  these  had  the  power  of  transforming 
nitrogenous  matter  into  ammonia.  For  isolating  the  organisms  of  J 
the  soil  he  used  Koch’s  method.  From  each  sample  of  soil  not  less  than  j 
two  cultures  were  made,  one  on  alkaline  gelatin  with  bouillon  and  | 

*See  Miintz  and  Coudon:  La  fermentation  ammoniacale  de  laterre,  Ann  Agron., 

19  (1893),  No.  5,  pp.  209-216  (E.  S.  R.,  vol.  iv,  p.  860). 
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peptone,  and  tlie  other  on  gelatin  and  slightly  acid  prune  extract  for 
the  purpose  of  studying  the  molds  and  yeasts.  Tests  were  made  on 
various  kinds  of  soils — sandy,  humus,  and  calcareous  arable  soils  (man- 
ured and  unmanured),  soils  of  the  landes,  and  forest  soils,  as  well  as  on 
various  manures,  composts,  etc.,  from  the  region  around  Brussels. 
These  cultures  furnished  more  than  30  species  of  bacteria  and  a score 
each  of  molds  and  yeast  forms. 

A large  number  of  these  species  were  inoculated  in  dilute  solutions 
of  egg  albumen*  in  order  to  determine  the  part  which  they  play  in 
ammoniacal  fermentation.  Fifteen  or  more  of  the  species  of  bacteria 
were  found  to  produce  ammonia  energetically,  the  most  active  being 
Bacillus  mycoides  (Erde  Bacillus  of  German  authors),  which  in  twenty 
days  produced  0.64  gram  of  ammonia  per  liter  of  culture  solution — 
nearly  half  of  the  amount  originally  present  in  organic  form. 

In  similar  experiments  with  33  species  of  molds  and  yeasts  it  was 
found  that  in  every  case  where  development  was  normal  there  was  a 
production  of  ammonia.  The  actual  amounts  of  ammonia  produced 
were  determined  in  the  case  of  5 species,  the  most  active  being  Ceplia- 
lotliecium  roseum , which  produced  0.5  gram  of  ammoniacal  nitrogen 
per  liter  in  fifteen  days. 

The  Bacillus  mycoides  was  selected  for  special  investigation.  This 
i microorganism  is  very  widely  distributed  in  nature.  It  is  always  pres- 
< ent  in  the  surface  layers  of  cultivated  soils;  and  it  is  found  fre- 
quently in  manure,  in  vegetable  mold,  in  composts,  and  in  the  humus 
of  forests.  It  has  been  observed  also  in  the  air  and  in  natural  waters. 
Its  microscopic  and  macroscopic  characters  are  described  in  detail,  and 
accounts  are  given  of  cultures  in  various  media.  The  apparatus  used 
and  results  obtained  in  experiments  to  determine  the  action  of  this 
bacillus  on  albumen  and  other  nitrogenous  substances,  under  varying 
conditions  of  temperature,  aeration,  reaction  of  medium,  and  concen- 
tration of  solution,  are  minutely  described.  Observations  on  its  action 
on  carbohydrates  and  on  the  power  which  it  possesses  under  certain 
conditions  of  reducing  nitrates  were  also  made. 

The  general  conclusions  arrived  at  from  these  investigations  are  as 
follows:  The  gradual  oxidation  in  the  soil  of  the  nitrogen  of  organic 
substances  to  nitrates  (nitrification)  is  accomplished  in  three  main 
phases:  (1)  “Ammonisation,”  or  transformation  of  organic  nitrogen  into 
ammonia;  (2)  “nitrosation,”  or  transformation  of  ammonia  into 
nitrites;  and  (3)  “nitration,”  or  transformation  of  nitrites  into  nitrates. 

Ammonisation  is  accomplished  essentially  by  the  action  of  various 
organisms  (bacteria,  yeasts,  and  molds)  which  infest  the  surface  layers 
of  the  soil. 

In  arable  soil  the  action  of  bacteria  is  predominant.  In  acid  humus 
soils  the  molds  are  responsible  for  an  important  part  of  the  phenomena. 

* Containing  2 grams  per  liter  of  albuminoid  nitrogen. 
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.Among  the  bacteria  of  arable  soil  tlie  Bacillus  my co'ides,  or  soil  bacil- 
lus, is  by  far  the  most  prevalent  and  most  active  in  the  reduction  of 
organic  matter. 

Under  the  influence  of  this  microbe  oxygen  is  carried  to  the  elements 
of  albumen,  the  carbon  is  transformed  into  carbonic  acid,  the  sulphur 
into  sulphuric  acid,  and  the  hydrogen  partially  into  water,  leaving 
ammonia  as  a residue  of  the  oxidation.  Peptones,  leucin,  tyrosin,  and 
aromatic  fatty  acids  are  also  produced  in  small  quantities. 

The  best  conditions  for  promoting  the  activity  of  the  “ammonisat- 
ing’7  microbe  are  as  follows:  (1)  A temperature  of  about  30°  C.,  (2) 
thorough  aeration,  (3)  a slightly  alkaline  medium,  and  (4)  a dilute  solu- 
tion of  albuminoids. 

The  Bacillus  mycoides  has  been  observed  to  have  the  power  of  trans- 
forming not  only  the  nitrogen  of  egg  albumen  into  ammonia,  but  also 
that  of  casein,  fibrin,  legumin,  gluten,  myosin,  serin,  and  peptonfes. 
Oreatin,  leucin,  tyrosin,  and  asparagin  undergo  the  same  changes,  but 
urea  and  nitrate  of  urea,  as  well  as  ammoniacal  salts,  are  not  attacked 
by  the  microbe,  for  which  they  do  not  appear  to  be  suitable  food. 

The  Bacillus  mycoides,  which  is  ammonisating  and  aerobic  in  presence 
of  nitrogenous  organic  matter,  becomes  denitrifying  and  anaerobic 
when  present  in  a medium  of  easily  reducible  substances  (nitrates). 
In  the  absence  of  free  oxygen  in  solutions  containing  an  organic  sub- 
stance (sugar  or  albumen),  it  reduces  nitrates  to  nitrites  and  these  to 
ammonia.  It  is  therefore  capable  of  generating  ammonia  by  two  dia- 
metrically opposite  processes — oxidation  in  one  case  and  reduction  in 


j 


* 


the  other.— w.  H.  B. 

A contribution  to  the  nitrogen  question,  A.  Petermann  (Bui. 

Acad.  Boy.  Belgique,  25  (1893),  ser.  3,  pp.  267-276,  plate  1). — From  the  j 
experiments  conducted  in  1889  and  1890  the  author  drew  the  following  j 
conclusions:  (1)  When  yellow  lupines,  dwarf  beans,  or  spring  barley  I 
are  grown  in  normal  air  in  a culture  medium  poor  in  nitrogen  but  rich  I 
in  mineral  materials  and  bacteria  of  the  soil,  there  will  be  found  an 

1 

important  gain  of  nitrogen  in  the  plant,  roots,  and  soil,  due  to  the 
intervention  of  the  air.  (2)  Similar  phenomena  are  observed  when 
plants  are  grown  under  similar  conditions,  except  that  the  air  contains  ;; 
less  than  the  normal  amount  of  nitrogen. 

In  1892,  at  Gembloux,  the  author  conducted  a series  of  experiments  J 
from  June  11  to  July  27  to  test  the  gain  or  loss  of  nitrogen  during  that  i 
time.  Barley  was  the  only  culture  crop  used  in  the  experiments,  the  J 
details  and  apparatus  for  which  are  fully  described. 

In  the  first  experiment  the  soil  was  not  sterilized  nor  cultivated,  but 
various  algse  developed  on  its  surface  in  contact  with  air  deprived  j 
of  all  its  combined  nitrogen.  Tbe  amount  of  nitrogen  was  ascertained  j 
at  the  beginning  and  end  of  the  experiment  and  a gain  of  0.0039  gram 
found.  In  the  second  experiment  the  soil  was  sterilized,  was  not  culti-  If 
vated,  remained  sterile  throughout  the  experiment,  and  was  in  constant  ') 
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contact  with  the  air  freed  of  its  combined  nitrogen.  In  this  experi- 
ment there  was  a loss  of  0.0015  gram  of  nitrogen  from  the  soil.  In  the 
third  experiment  the  soil  was  sterilized,  remaining  so  throughout  the 
experiment,  and  was  cultivated  with  barley  to  which  air  containing  no 
combined  nitrogen  was  admitted.  At  the  end  of  the  experiment  there 
was  shown  to  have  been  a loss  of  0.0017  gram  of  nitrogen.  The  fourth 
experiment  was  vitiated  through  an  accident.  In  the  fifth  experiment 
the  soil  was  sterilized,  not  cultivated,  watered  with  sterilized  water, 
kept  free  from  cryptogamic  vegetation,  and  exposed  to  the  ordinary 
atmospheric  conditions  of  the  greenhouse.  At  the  end  a loss  of  0.0008 
gram  of  nitrogen  was  noted.  In  the  sixth  and  last  experiment  the  soil 
was  unsterilized,  not  cultivated,  watered  with  unsterilized  rain  water, 
exposed  to  the  ordinary  atmospheric  conditions  of  the  greenhouse,  and 
allowed  to  cover  itself  with  cryptogamic  vegetation.  At  the  end  of  this 
experiment  there  was  a gain  of  0.0031  gram  of  nitrogen. 

From  these  experiments  it  is  shown  that  soil  entirely  destitute  of 
vegetation  is  unable  to  fix  any  of  the  tree  nitrogen  of  the  air.  The 
cultivation  of  barley  in  sterilized  soil,  under  a bell  jar,  and  supplied 
with  air  from  which  all  combined  nitrogen  had  been  removed,  showed 
no  gain;  while  in  the  first  and  last  experiments,  where  various  crypto- 
gamic plants  were  permitted  to  cover  the  soil,  important  gains  were 
shown. 

The  author’s  conclusions  are  as  follows : The  atmosphere  participates 
in  plant  growth  not  only  by  its  nitrogenous  combinations  but  also 
through  its  free  nitrogen.  This  participation  is  not  direct,  as  the  experi- 
ments show  that  the  free  nitrogen  was  not  fixed  either  by  the  plants  of 
high  rank  (barley)  or  by  the  bare  soil.  The  free  nitrogen  enters  into 
the  life  cycle  of  plants  through  the  intervention  of  microorganisms 
inhabiting  the  soil.  These  cryptogamic  plants  which  develop  spon- 
taneously over  the  surface  of  moist  soil,  and  the  microbie  action  operat- 
ing through  root  tubercles,  are  the  means  by  which  the  free  nitrogen 
of  the  air  is  fixed.  The  first  are  a general  and  the  second  a special 
case  of  fixation. — w.  H.  e. 

Vegetation  in  an  atmosphere  devoid  of  oxygen,  T.  L.  Phipson, 

( Chem . News,  68  (1893),  No.  1775 ',  pp.  259 , 260). — In  a series  of  papers 
the  author  has  endeavored  to  show,  by  experimental  proof,  that  in  the 
progression  of  life  plants  must  of  necessity  have  preceded  animal  life, 
and  that  the  oxygen  of  the  air  owes  its  presence  mainly,  perhaps 
entirely,  to  the  decomposition  of  carbon  dioxide  by  plants. 

The  author  grew  a plant  of  Convolvulus  arvensis  in  an  atmosphere 
devoid  of  oxygen,  while  two  other  plants  of  the  same  species  grew 
alongside  of  the  apparatus  in  the  ordinary  atmosphere.  The  apparatus 
consisted  of  a graduated  tube,  wide  enough  to  admit  the  plant  readily, 
standing  over  a vessel  of  water  containing  minute  quantities  of  sub- 
stances known  or  supposed  to  be  useful  to  the  growth  of  the  plant.  Car- 
bonic acid  was  supplied  daily  through  saturation  from  a second  tube. 


618 


EXPERIMENT  STATION  RECORD. 


Tlie  whole  was  exposed  for  ninety-eight  days  to  a north  light  in  a room 
whose  temperature  varied  from  15°  to  30°  0.  Half  the  water  in  the 
basin  was  covered  so  as  to  secure  darkness  for  the  roots. 

The  little  plant  was  introduced  into  the  tube  July  25.  Previously  75 
c.  c.  of  pure  nitrogen  had  been  placed  in  the  tube,  which,  with  the  plant, 
made  the  contents  102  c.  c.  The  quantity  of  carbonic  acid  and  vapor 
fluctuated  from  time  to  time,  according  to  temperature  and  pressure. 
The  amount  of  growth  the  plant  made  from  time  to  time  is  given.  On 
October  2 the  test,  as  well  as  the  two  check  plants,  began  to  turn  yellow, 
assuming  their  autumn  tints,  and  on  October  30  all  were  dead. 

The  gas  in  the  tube  at  this  time  measured  95  c.  c.  and  upon  analysis 
gave  nitrogen  75  c.  c.,  the  original  amount,  oxygen  20  c.  c.,  and  car- 
bonic acid,  none.  The  plant  in  the  tube  grew  to  more  than  three  times 
its  original  height,  not  counting  its  natural  curvings,  and  the  analysis 
showed  an  atmosphere  in  the  tube  richer  in  oxygen  than  ordinary 
atmospheric  air. 

The  author  concludes  that  if  there  was  an  excessive  supply  of  car- 
bonic acid  and  if  plants  did  not  deteriorate,  the  oxygen  of  the  air,  due 
to  plant  life  alone,  would  increase  from  year  to  year,  and  that  the 
present  equilibrium  in  the  elements  of  the  air  is  apparent,  not  real. — 
w.  II.  E. 

[In  a recent  note  in  Chemilcer  Zeitung  (17,  No.  99,  p.  1831),  Dr.  G.  Meyer 
claims  to  have  advanced  the  idea  that  the  atmospheric  oxygen  is  due 
to  vegetation,  in  a paper  published  in  1891. — ed.] 

The  nuclei  of  yeast  cells,  F.  A.  Janssens  ( Centbl . BaJct.  und  Par ., 
13  (1893),  pp.  639-642 ; abs.  in  Bot.  Centbl .,  56  (1893),  No.  10,  p.  293). — 
The  author  claims  that  by  the  use  of  suitable  methods,  not  given  in  the 
abstract,  he  has  found  in  some  yeast  cells  indubitable  nuclei.  The 
karyokinetic  figures  were  also  observed.  The  spore  formation  repeat- 
edly showed  the  divisions  of  the  nucleus. — w.  h.  e. 

The  influence  of  calcium  sulphite  and  potassium  bisulphite  on 
alcoholic  fermentation,  F.  Ravizza  (Staz.  8 'per.  Agr.  Ital.,  24  (1893) 
No.  6,  p.  593 ; abs.  in  Chem.  Ztg.,  17  (1893),  No.  25,  Repert.,  p.  285). — 
The  author  experimented  with  an  artificial  must  made  from  white 
grapes.  To  equal  quantities  of  the  must  was  added  calcium  sulphite 
in  quantities  varying  from  0.15  gram  to  1.2  gram  per  liter.  The 
temperature  during  the  first  part  of  the  experiment  was  kept  at  30°  O. 
and  in  the  second  part  at  14°  O.  In  a similar  manner  the  author 
treated  must  with  potassium  bisulphite,  the  quantity  varying  from 
0.15  gram  to  0.5  gram  per  liter.  The  progress  of  the  fermentation 
was  noted  daily,  the  vessels  daily  shaken,  and  the  amount  of  carbon 
dioxide  noted.  The  author  records  the  following  results: 

A small  quantity  of  calcium  sulphite  neither  lowered  the  temper- 
ature nor  prevented  fermentation.  An  influence  upon  fermentation 
follows  an  addition  of  a considerable  quantity  of  the  salt,  so  that  the 
good  quality  of  the  wine  may  be  destroyed.  On  this  account  the  use 


FOREIGN  INVESTIGATIONS. 


619 


of  it  in  alcoholic  fermentation  in  southern  countries  is  condemned.  A 
still  greater  influence  upon  tlie  fermentation  follows  the  use  of 
potassium  bisulphite. — w.  h.  e. 

Soracic  acid  in  hops,  O.  Habermann  ( Allgem . Brauer-  u.  Hop - 
fenztg , 1893 , No.  33, p.  1781 ; abs.  in  Gliem.  Ztg .,  17  (1893),  No.  25,  Bepert 
p.  285). — Wittstein  was  the  first  to  point  out  the  capability  of  plants  to 
extract  boracic  acid  from  the  soil.  He  found  in  the  ash  of  the 
seed  of  Mcesa  picta , an  Abyssinian  primula,  0.35  per  cent  of  boracic 
acid.  The  author  recently  investigated  quite  a range  of  varieties  of 
hops,  among  them  Bavarian,  Bohemian,  Transylvanian,  French,  and 
Styrian  varieties.  He  affirms  that  all  contain  boracic  acid,  while  he 
found  the  ash  of  malt  entirely  free  from  it,  confirming  the  result  of  the 
previous  investigations  of  J.  Brand*  concerning  this  subject. — w.  h.  e. 

Soil  inoculation  for  leguminous  plants,  Fruwirth  (JDeut.  Idndw . 
Presse,  18  (1891),  No.  15,  pp.  127,  128 ; 19  (1892),  No.  1,  p.  6;  No.  2,  pp. 
14,  15;  20  (1893),  No.  18,  p.  171). — In  1889  the  author  began  a series  of 
experiments  to  test  the  effect  on  leguminous  plants  of  inoculating  the 
soil  in  which  they  were  grown  with  soil  from  plats  which  had  pre- 
viously borne  these  crops.  Both  pots  and  plats  were  used  by  the 
author,  the  latter  being  either  4J  or  6 square  meters  in  area. 

White  lupine. — In  May,  1889,  the  author  planted  seed  of  white  lupine 
in  soil  to  which  soil  from  a lupine  field  had  been  added  a few  days  previ- 
ously. On  account  of  unfavorable  conditions  the  crop  failed  on  the  plats 
which  were  thus  inoculated  as  well  as  on  those  which  had  not  been 
inoculated,  but  the  inoculated  plats  made  a better  growth  than  those 
which  had  not  been  thus  treated. 

In  1890  white  lupines  grown  in  inoculated  and  un inoculated  soil 
yielded  seed  as  follows:  Three  plants  growing  in  a pot  of  inoculated 
lime  soil  gave  18.3  grams  of  seed,  and  4 plants  in  a corresponding  soil 
not  inoculated,  4.77  grams;  4 plants  in  a pot  of  inoculated  clay  soil  gave 
49.7  grams,  and  the  same  number  of  plants  in  a corresponding  soil  not 
inoculated  26.2  grams,  and  in  another  case  3 plants  in  an  inoculated 
lime  soil  yielded  36.49  grams,  while  the  same  number  of  plants  in  a 
similar  soil  not  inoculated  yielded  2.37  grams.  These  figures  show  a far 
better  average  result  for  the  plants  growing  in  inoculated  soil.  In  this 
year  the  plat  experiments  were  also  decidedly  favorable  to  the  lupines 
growing  on  inoculated  soil,  as  shown  by  the  following  table: 


Yield  of  lupine  seed  on  inoculated  and  uninoculated  soil. 

Grams. 

Plat  No.  12,  inoculated 429.  38 

Plat  No.  11,  inoculated  with  half  the  quantity  of  earth  used  on  No.  12  369.  55 

Plat  No.  55,  not  inoculated 225.  56 

Plat  No.  56,  not  inoculated 219. 50 


The  above  figures  seem  to  indicate  not  only  that  inoculation  had  a 
favorable  effect,  but  that  the  quantity  of  soil  used  for  this  purpose  exer- 
cised an  influence  on  the  yield. 

* Chem.  Ztg.,  16  (1892),  No.  101,  Repert.,  p.  350. 

14945 — No.  6 6 
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In  1891  the  same  pots  and  plats  were  used  as  in  former  years,  the 
inoculation  having  been  made  in  1889  and  not  renewed.  In  the  two 
series  of  plats  on  which  the  growth  of  the  plants  was  normal  the  yield 
of  seed  was  much  greater  on  inoculated  soil  than  on  uninoculated.  The 
following  table  shows  the  weights  of  air-dry  stems,  leaves,  hulls,  and 
seed  on  plats  4J  square  meters  in  area,  on  which  the  number  of  plants 
ranged  from  114  to  118  per  plat: 


Yield  of  ivhite  lupines  on  inoculated  and  on  uninoculated  soil. 


No. 

of 

plat. 

Treatment. 

Stems, 
leaves,  and 
hulls  per 
plat. 

Stems, 
leaves,  and 
hulls  per 
plant. 

Seed 
per  plat. 

Seed 

per  plant. 

Average 
height  of 
plants. 

55 

Not  inoculated 

Grams. 

857.1 

1 

Grams. 

7.47 

Grams. 
285.  7 

Grams. 
2. 48 

Cm. 

40 

56 

Not  inoculated 

839.3 

7.17 

267.8 

2.  28 

45 

61 

Not  inoculated 

473.  2 

4. 15 

232.1 

2. 03 

■36 

11 

Inoculated  with  about  1,600  pounds  of 
earth  per  acre 

1,  416.  8 

12.  30 

273.0 

2.  37 

52 

12 

Inoculated  with  about  3,200  pounds  of 
earth  per  acre 

1 

2,  312.  0 

19.  59 

386.  7 

3.  28 

52 

The  experiments  with  white  lupines  were  repeated  in  1892  for  the 
fourth  time  on  the  same  plats,  and  on  two  new  plats  which  had  grown 
a catch  crop  of  lupines  in  the  preceding  autumn  and  were  thus  pre- 
sumably slightly  inoculated.  The  number  of  plants  on  different  plats 
varied  between  176  and  200.  Plat  11  had  been  inoculated  in  1889  with 
1,600  pounds  of  earth  per  acre,  and  plat  12  with  3,200  pounds,  and 
both  had  been  seeded  to  lupines  without  subsequent  inoculation  each 
year  since.  In  1892  plat  11  yielded  345  grams  of  seed  and  839  grams 
of  straw  and  hulls;  and  plat  12  (more  strongly  inoculated)  381  grams 
of  seed  and  889  grams  of  straw.  The  above  plats,  which  had  grown 
lupines  for  four  years,  showed  lupine  sickness,  which  explains  their 
smaller  yield  as  compared  with  plats  13  and  14,  which  had  borne 
lupines  only  two  years  and  which  had  been  inoculated  with  only  80 
pounds  of  earth  per  acre  in  1891.  The  yields  of  these  last  two  plats 
were  495  and  478.5  grams  of  grain,  and  1,039  and  1,089  grams  of  hay 
and  straw.  Two  plats  not  inoculated  yielded  only  14  grams  of  grain 
each  and  439  and  500  grams  of  straw  and  hulls. 

Serradella  and  lentils. — In  1891  two  plats  of  serradella  were  inocu- 
lated with  about  80  pounds  of  earth  per  acre  taken  from  a serradella 
field,  and  two  plats  remained  uninoculated.  The  weights  of  air-dry  I 
stems,  leaves,  and  seed  were  as  follows : 


Yield  of  serradella  on  inoculated  and  uninoculated  soil. 

Grams. 

Plat  15,  inoculated ; crop  harvested  August  9 554. 5 

Plat  60,  not  inoculated;  crop  harvested  August  9 145. 1 

Plat  16,  inoculated ; crop  harvested  September  14  442.6 

Plat  59,  not  inoculated;  crop  harvested  September  14  312.5 


Tubercles  were  found  on  the  roots  of  the  plants  growing  in  inocu- 
lated soil,  but  these  were  wanting  elsewhere. 
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In  the  same  year  the  above  amounts  of  inoculation  material  were 
used  on  plats  of  lentil  (Ervum  moncintlios).  With  this  plant  only  the 
yield  of  seed  was  determined,  of  which  the  average  weight  on  the  two 
inoculated  plats  was  but  slightly  greater  than  the  yield  on  the  uninocu- 
lated plat. 

Thus  it  appears  that  the  author’s  experiments  in  1891  clearly  showed 
the  value  of  soil  inoculation  for  lupines  and  serradella,  but  the  results 
were  less  clear  in  the  case  of  lentils.  On  this  account  some  of  the 
experiments  of  1891  were  repeated  in  1892,  for  which  year  the  results 
are  summarized  below. 

On  plats  with  an  area  of  6 square  meters,  inoculated  in  1891  and 
used  for  the  same  experiments  in  that  year,  seed  of  serradella  and  len- 
tils were  separately  sown  in  March,  1892.  The  serradella  was  cut  Sep- 
tember 17.  The  collective  weights  of  stems,  leaves,  and  seed  of  serra- 
della on  the  two  inoculated  plats  were  358  and  304  grams,  respectively; 
and  on  the  two  uninoculated  plats,  202  and  240  grams,  respectively. 
Though  this  yield  Avas  smaller  than  that  of  the  preceding  year,  it  showed 
clearly,  as  then,  the  favorable  influence  of  soil  inoculation  for  serra- 
della. The  yield  of  lentils  was  as  follows : 


Yield  of  lentils  on  inoculated  and  uninoculated  soil. 


No.  of 
plat. 

Treatment. 

Seed. 

1 Straw 
'and  hulls. 

17 

Inoculated _ 

Grams. 

673 

Grams. 

866 

18 

Inoculated 

406 

831 

62 

Not  inoculated 

263 

576 

The  yields  were  larger  than  in  1891  and  showed  more  plainly  the 
effect  of  inoculation.  Neither  in  1891  nor  in  1892  were  the  yields  of 
serradella  and  lentils  satisfactory  on  the  inoculated  or  on  the  uninocu- 
lated plats. — J.  F.  d. 

Fertilizers,  F.  T.  Shutt  ( Canada  Experimental  Farms , Report  for 
1892,  pp.  122-134). — Brief  general  statements  regarding  the  principles 
underlying  the  use  of  fertilizers  are  followed  by  a discussion,  accom- 
panied by  original  and  compiled  analyses,  on  the  nature,  care,  and  uses 
of  barnyard  manure.  Analyses  of  the  following  fertilizing  materials 
are  also  tabulated  and  discussed:  Superphosphate  of  lime,  bone  meal, 
bone  char  screenings,  fish  manure,  codfish  bone,  and  marl  (8  samples). 

The  resistance  of  certain  field  crops  to  drought,  P.  P.  Deherain 
(Ann.  Agron .,  19  (1893),  No. 12, pp.  561-579). — The  year  1893  was  marked 
by  an  exceptionally  dry  spring,  which  exerted  a disastrous  influence 
on  certain  species  of  plants,  while  others  were  much  less  seriously 
affected.  Observations  in  different  parts  of  France  show  that,  as  a 
rule,  hay  meadows  totally  failed,  oats  seeded  in  March  on  soils  still 
containing  some  moisture  germinated  but  made  a poor  growth,  clover 
did  not  germinate,  and  fields  of  sugar  beets  remained  bare  except  for 
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a few  sickly  plants;  but  that  wheat  remained  green,  continued  to  grow, 
and  in  July  and  August  gave  a yield  which  is  estimated  for  France  at 
97  millions  of  hectoliters.  Investigations  to  determine  the  causes  of 
these  differences  were  undertaken  on  soils  bearing  forage  plants  and 
wheat,  both  in  vegetation  cases  * and  in  idats.  With  the  assistance 
of  Demoussy  and  Dumont  physical  analyses  of  the  soils,  as  well  as 
their  moisture  content  at  different  depths  down  to  1 meter  below 
the  surface,  were  made,  showing  that  following  the  drought  of  March 
and  April,  the  percentage  of  moisture  varied  from  2 to  6.6,  amounts 
wholly  insufficient  for  germination,  and  explaining  why  the  beet  seed 
and  clover  seed  remained  inert.  All  the  observations  showed,  how- 
ever, that  the  extreme  dryness  was  confined  to  the  upper  layers  of 
the  soil,  while  at  lower  depth  the  soil  still  retained  notable  amounts  of 
water.  They  showed  further  that  the  grasses  of  hay  meadows  were 
more  sensitive  to  this  superficial  drying  than  wheat.  This  is  explained 
by  observations  made  on  wheat  plants  growingin  vegetation  cases  and 
in  natural  soil  showing  that  the  roots  rvent  down  from  1.2  to  2 meters 
in  search  of  moisture.  Wheat  is  commonly  considered  a.  short-rooted 
plant,  but  these  investigations  show  that  while  it  has  a large  tuft  of 
superficial  roots  there  are  always  a certain  number  of  filaments  which 
descend  vertically  and  do  not  commence  to  ramify  until  they  have 
attained  a depth  of  75  centimeters.  These  ramifications  are  more 
numerous  than  in  the  surface  roots,  and  it  appears  that  they  are  more 
active  since  they  are  more  plentifully  supplied  with  absorbing  root 
hairs.  These  roots,  moreover,  were  maintained  in  these  lower  layers  of 
the  soil,  although  later  in  the  season  abundant  rains  made  the  surface 
soil  more  moist  than  the  deeper  layers. 

The  investigations  all  go  to  show  that  wheat  sends  down  its  roots 
into  the  subsoil,  and  is  thus  able  to  withstand  drought.  By  comparing 
the  yields  in  the  vegetation  boxes  and  on  the  plats  the  conclusion 
is  reached  that  wheat  will  not  give  a good  yield  where  the  develop- 
ment of  the  roots  is  interfered  with. 

On  the  other  hand,  similar  observations  on  rye  grass  as  a fair  repre- 
sentative of  the  meadow  grasses!  showed  that  the  roots  of  this  plant  did 
not  descend  lower  than  75  centimeters,  and  they  were  largely  grouped 
in  thick  tufts  or  spread  out  in  infinite  ramifications  in  the  surface  soil. 
This  plant  therefore  succumbed  to  the  drought  because  it  was  not  able 
to  draw  on  the  moisture  of  the  subsoil.  "Clover,  as  already  stated, 
failed  to  germinate,  and  the  crop  was  a complete  failure  in  France 
except  on  moist  soil,  but  a study  of  its  root  development  during  the 
season  of  1892,  when  the  growth  was  good,  showed  that  the  roots  did 
not  extend  lower  than  one  meter.  It  is  interesting  to  observe  that, 

* One  meter  deep,  2 meters  square,  and  containing  about  5 tons  of  earth  (E.  S.  R., 
vol.  iv,  p.  682). 

tin  France  the  principal  Graminea  of  grass  lands  is  Italian  rye  grass  ( Lolium 
italicum). 
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contrary  to  the  accepted  belief,  it  was  found  that  the  roots  of  wheat 
grew  to  a greater  depth  and  were  longer  than  those  of  clover. — w.  h.  b. 

Experiments  with  field  crops  in  1891,  T.  Shaw  and  C.  A.  Zavitz 
( Ontario  Agl.  College  and  Fxptl.  Farm , Report  for  1891 , pp.  61-106). — The 
followiDg  experiments  were  conducted  on  the  college  farm:  Tests  of  63 
varieties  of  barley,  53  of  spring  wheat,  41  of  winter  wheat,  108  of  oats, 
6 of  peas,  25  of  potatoes,  42  of  Swedish  turnips,  15  of  fall  turnips,  36  of 
mangel-wurzels,  15  of  carrots,  and  4 of  sugar  beets,  and  76  of  corn 
grown  for  silage;  experiments  with  barley,  spring  wheat,  and  oats  sown 
separately  and  in  mixtures;  depths  of  planting  potatoes;  dates  for 
sowing  barley  and  spring  wheat;  roots  grown  on  flat  and  ridged  land; 
Swedish  turnips,  mangel-wurzels,  and  sugar  beets  grown  at  different 
distances;  the  effect  of  salt  as  a fertilizer  on  barley,  oats,  rape,  and 
fodder  corn;  growing  fodder  corn  in  hills  and  drills;  and  fertilizers  for 
rape.  Millet,  millo  maize,  Kaffir  corn,  clover,  and  mustard  were  also 
grown. 

In  every  case  where  oats,  barley,  and  wheat  were  sown  in  mixtures 
the  yield  of  grain  and  straw  was  considerably  greater  than  when  they 
were  sown  separately. 

In  a test  of  15  varieties  of  fall  turnips  the  average  yield  per  acre  of 
the  white-fleshed  varieties  was  25.6  tons  and  of  the  varieties  with  yel- 
low flesh  20.22  tons. 

The  distinctively  long  varieties  of  mangel-wurzels  averaged  28.57 
tons  per  acre,  while  the  Globe  varieties  yielded  22.42  tons. 

In  this  year  Swedish  turnips,  mangel-wurzels,  and  sugar  beets  were 
grown  in  drills  at  different  distances.  With  all  three  crops  a distance 
of  16  inches  between  the  drills  gave  better  results  than  distances  of  24 
and  28  inches. 

On  loam  and  marl  soils  the  yield  of  rape  was  largely  increased  by 
the  use  of  salt  as  a fertilizer.  On  clay  and  muck,  salt  increased  the 
yield  but  slightly.  Kape  was  thinned  so  as  to  leave  a plant  1,  2,  4,  8, 
and  12  inches  apart  in  the  drill.  The  largest  yield  was  secured  from 
the  plants  left  2 inches  apart. 

White  mustard  was  grown  at  the  rate  of  750  pounds  per  acre.  For 
this  crop  drills  15  inches  apart  were  more  satisfactory  than  broadcast 
sowing. — j.  F.  D. 

Experiments  with  field  crops  in  1892,  T.  Shaw  and  0.  A.  Zavitz 

( Ontario  Agl.  College  and  Fxptl.  Farm , Report  for  1892,  pp.  48-115).— 
These  include  tests  of  67  varieties  of  barley,  57  of  peas,  63  of  spring 
wheat,  44  of  winter  wheat,  116  of  oats,  114  of  potatoes,  44  of  Swed- 
ish turnips,  18  of  fall  turnips,  38  of  mangel-wurzels,  23  of  carrots, 
10  of  sugar  beets,  73  of  fodder  corn,  11  of  millet,  18  of  clover  and  kindred 
plants,  40  of  grasses,  and  3 of  sunflowers.  One  plat  of  flax,  1 of  buck- 
wheat, and  1 of  Lathy r us  sylvestris  were  also  grown.  Besides  the 
variety  tests,  the  following  experiments  were  conducted:  Dates  of  seed- 
ing barley,  peas,  spring  wheat,  and  oats;  fertilizers  for  winter  wheat; 
effect  of  selecting  seed  of  barley  and  peas;  dates  for  harvesting  barley, 
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peas,  spring  wheat,  and  oats;  depths  of  planting  potatoes;  whole  pota- 
toes against  cuttings  planted  at  different  distances:  dates  for  planting 
potatoes;  fertilizers  for  potatoes ; yield  of  man  gel- wurzels,  turnips,  car- 
rots, and  fodder  corn  at  different  distances;  and  mixed  grains  for  fodder 
purposes.  A popular  discussion  of  the  culture  and  uses  of  rape  is 
given. 

The  Manshury  variety  of  barley  gave  the  largest  yield  in  1891  and 
1892,  as  well  as  the  highest  average  for  four  years.  The  average  yield 
per  acre  of  the  two  rowed  varieties  for  four  years  was  44.8  bushels  and 
of  the  six-rowed  varieties  49.1  bushels.  The  average  weight  per  bushel 
was  51.8  pounds  for  the  two-rowed  varieties  and  51.1  pounds  for  the  six- 
rowed  varieties.* 

Peas  were  sown  at  different  dates  between  April  22  and  June  6.  The 
weight  of  peas  per  bushel  increased  with  each  successive  seeding. 

Oats  were  sown  at  different  dates  between  April  22  and  June  6.  The 
yield  decreased  with  each  successive  seeding. 

In  a test  of  44  varieties  of  winter  wheat  the  white  chaff  varieties 
averaged  42.30  bushels  per  acre  and  the  red  chaff  43.51  bushels. 

In  1892  the  yield  of  the  bearded  varieties  exceeded  that  of  the  bald 
varieties  by  5 bushels  per  acre,  while  in  1891  the  bald  varieties  yielded 
9.9  bushels  per  acre  more  than  the  bearded.  This  is  taken  as  an  indi- 
cation that  in  seasons  when  the  conditions  are  not  really  favorable  the 
bearded  varieties  will  yield  more  than  the  bald.  In  three  years  the 
average  yield  of  the  red  and  white  varieties  was  about  1 bushel  per 
acre  in  favor  of  the  white,  and  the  red  weighed  from  1 to  2 pounds 
more  per  bushel  than  the  white. 

Among  the  116  varieties  of  oats  tested  the  varieties  which  came  to 
maturity  earliest  gave,  on  an  average,  a larger  yield  than  those  which 
matured  late.  The  varieties  having  straw  over  60  inches  in  height 
gave  a smaller  yield  than  those  having  straw  less  than  40  inches  in 
height. 

Large  graius,  small  grains,  and  broken  grains  of  hulless  barley  were 
planted.  The  yields  per  acre  were  26.98,  18.12,  and  13.64  bushels, 
respectively. 

The  yield  from  sowing  whole  peas  was  more  than  double  that  from 
cracked  peas. 

When  potatoes  were  planted  at  depths  of  1,  3,  5,  and  7 inches  the 
yield  increased  in  every  instance  with  the  depth.  Whole  small  pota- 
toes and  various  sized  pieces  of  large  and  medium  sized  potatoes  were 
planted  at  distances  from  1 to  3 feet  in  drills.  After  deducting  the 
seed  the  best  yield  was  obtained  from  the  medium  whole  potatoes 
planted  1 foot  apart.  The  smallest  potatoes  were  obtained  from  the 
seed  ends  and  from  large  potatoes  planted  1 foot  apart. 

With  mangel-wurzels  and  turnips  drills  26  inches  apart  proved  bet- 
ter than  drills  20  and  32  inches  apart.  With  carrots  the  largest  yield 
was  obtained  when  drills  were  20  inches  apart. 
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Bokhara  clover  (Meli lotus  alba),  mammoth  red,  alsike,  Welsh,  red 
and  white  clovers,  and  alfalfa  were  grown.  Melilotus  alba  yielded  at 
one  cutting  at  the  rate  of  30. Go  tons  of  green  material  per  acre.  The 
next  largest  yield,  13.33  tons,  was  made  by  mammoth  red  clover. — 
J.  F.  D. 

Cooperative  experiments  with  field  crops  in  1891,  C.  A.  Zavitz 
( Ontario  Agl.  College  and  Fxptl.  Farm , R export  for  1891,  pp.  193-199). — 
The  following  experiments  were  conducted  by  farmers  in  30  different 
counties  of  Ontario  on  325  plats : Fertilizers  for  oats;  nitrate  of  soda 
as  a fertilizer  for  wheat;  varieties  of  oats,  barley,  spring  wheat,  and 
peas;  distance  experiments  with  silage  corn;  and  an  experiment  in  grow- 
ing alfalfa. — J.  f.  d. 

Cooperative  experiments  with  field  crops  in  1892,  0.  A.  Zavitz 
( Ontario  Agl.  College  and  Fxptl.  Farm , Report  for  1892,  pp.  283-300). — 
Cooperative  experiments  were  conducted  by  754  ex-students  of  the 
Ontario  Agricultural  College  and  other  farmers  throughout  Ontario. 
More  than  5,000  plats  were  used  for  this  work.  The  experiments  em- 
braced fertilizers  for  oats,  nitrate  of  soda  for  rape,  3 varieties  of  millet, 
5 varieties  each  of  turnips,  mangel-wurzels,  and  carrots,  6 varieties  each 
of  spring  wheat,  barley,  and  oats,  and  4 of  winter  wheat,  and  an  experi- 
ment in  growing  alfalfa. 

Eighty  pounds  of  nitrate  of  soda  per  acre  was  applied  to  a plat  of 
rape  growing  on  clay  loam.  The  yield  was  at  the  rate  of  20  tons  per 
acre.  The  unfertilized  plat  yielded  18  tons. 

In  three  cooperative  tests  and  in  the  station  test  Salzer  Dakota  mil- 
let grew  taller  and  gave  a larger  yield  than  Golden  Wonder  and  com- 
mon millet.  The  Manshury  variety  of  barley  gave  an  average  yield  of 
10  bushels  per  acre  more  than  the  common  Ontario  six-rowed  barley. 
The  six-rowed  varieties  of  barley  all  matured  at  an  earlier  date  than 
the  two-rowed  varieties. — J.  f.  d. 

Lawn  grasses  and  fodder  plants,  J.  Fletcher  ( Canada  Fxptl. 
Farms,  Report  for  1892,  p.  164). — Thirteen  varieties  of  grasses  were 
tested  for  lawn  purposes  during  the  summer.  Of  those  found  promis- 
ing none  exceeded  in  value  the  Kentucky  blue  grass  (Poa  pratensis). 
It  forms  the  most  compact  sod  and  withstands  the  climate  well.  Some 
of  the  others  by  their  varying  color  suggested  possibilities  in  the  way 
of  ornamental  grasses  for  lawns.  Austrian  brome  grass  was  distrib- 
uted for  trial,  but  no  report  is  given.  Chess  ( Bromus  secalinus)  is  con- 
sidered a good  grass  for  forage  and  makes  a fair  quality  of  hay.  It 
is  recommended  as  highly  valuable  for  the  Northwest,  especially  in 
alkaline  soils. — w.  h.  e. 

Comparative  investigation  of  Russian  and  Danish  barley,  V. 

Stein  (Ugeslcr.  f.  Landmand,  39  (1893),  pp.  703-708). — Seven  samples 
of  Russian  barley  imported  from  the  Black  Sea  and  three  samples  of 
Danish  barley  were  examined  for  purity  of  seed  and  chemical  composi- 
tion. The  average  purity  of  the  Danish  barley  was  98.60  per  cent 
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(maximum  99.00  per  cent,  minimum  98  per  cent),  and  of  the  Russian 
90.81  per  cent  (maximum  98.01  per  cent,  minimum  95.33  per  cent).  The 
Danish  barley  contained  0.01,  0.01,  and  0.22  per  cent  of  weed  seeds,  and 
the  Russian  samples  0.83,  2.73,  1.20,  1.01,  0.94,  0.02,  and  1.95  per  cent, 
respectively.  The  chemical  analysis  showed  the  Russian  barley  to  be 
richer  in  protein  and  poorer  in  starch  than  the  Danish  barley,  while 
the  latter  contained  more  crude  fiber  and  ash. 

Calculating  the  valuation  of  the  samples  on  the  basis  of  a relative 
value  of  protein,  fat,  and  nitrogen-free  extract  of  3,  3,  1,  the  “ fodder 
units”  for  the  Danish  barley  was  102.9  (range  102.2-103.9)  and  for  the 
Russian  barley  101.3  (range  98.6-102.8).  According  to  the  average 
market  prices  of  the  samples,  the  average  cost  of  a u fodder  unit”  in 
the  Danish  barley  was  5.3  ore  (1.42  cents)  and  in  the  Russian  barley 
3.8  ore  (1.02  cents). 

In  a later  number  of  the  Ugeshrift  (1893,  p.  721),  feeding  trials  with 
Russian  barley  for  horses  are  recommended.  It  is  stated  that  barley 
is  fed  to  horses  with  excellent  results  in  northern  Africa  by  the  Berbers, 
and  in  the  Orient  by  the  Arabs. — e.  w.  w. 

The  growing  and  preparation  of  coffee  for  market,  R.  W. 
McCuldoch  (Department  of  Agriculture , Brisbane  ( Queensland ),  Bui. 
No.  1 , 2d  ser .,  Sept.,  1893,  pp.  7-22). — The  two  species  of  coffee  men- 
tioned as  of  special  economical  importance  are  Coffea  arabica  and  C. 
liber ica.  The  former  has  been  the  species  mostly  cultivated  in  southern 
India  and  Ceylon.  The  Liberian  coffee  plant  is  taller,  hardier,  and 
stronger,  has  larger  leaves  and  berries,  gives  a heavier  crop,  and  enjoys 
almost  complete  immunity  from  disease.  It  grows  as  high  as  30  feet,  and 
is  better  able  to  withstand  dry  weather  than  Arabian  coffee.  The  Liber- 
ian coffee  does  not  bear  until  4 years  old,  while  the  Arabian  bears  at  2^  to 
3 years.  The  former  should  not  be  pruned;  for  the  latter,  topping  to  a 
height  of  4J  or  5 feet  is  recommended,  with  careful  pruning  of  the 
young  growth  which  has  borne  fruit. 

Contrary  to  the  usual  opinion  that  coffee  thrives  only  at  elevations 
of  1,500  to  4,000  feet,  with  a temperature  ranging  from  55°  to  80°  F., 
the  author  makes  the  statement,  based  on  experience,  that  both  species 
of  the  coffee  plant  thrive  anywhere  in  Queensland. 

Among  the  requirements  for  coffee  culture  are  a rich  soil,  deep  and 
effective  drainage,  and  shelter  from  wind.  This  latter  is  best  attained 
by  leaving  strips  of  standing  timber  as  wind-breaks  when  making  the 
clearing  for  a coffee  plantation.  In  preparing  for  a coffee  plantation 
stumps  and  all  timber  should  be  removed,  so  that  labor  saving  imple- 
ments may  be  used  in  the  cultivation  of  the  plants. 

If  Coffea  arabica  is  to  be  grown,  the  seed  should  be  procured  from 
healthy,  vigorous  plants  7 to  10  years  old,  Avitli  strong  branches  closely 
jointed.  The  seed  for  planting  should  be  fully  ripe  when  gathered, 
unfermented,  unAvashed,  dried  in  the  shade,  and  still  within  the  natural 
parchment  covering.  Old  seed  is  useless.  One  bushel  of  seed  affords 
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about  25,000  plants,  sufficient  to  plant  about  37  acres  at  distances  of  8 
by  8 feet  witli  Cojfea  arabica , or  about  80  acres  with  Coffea  liberica , the 
plants  of  which  are  spaced  12  feet  each  way. 

A closely  planted  nursery  of  half  an  acre  will  supply  plants  sufficient 
for  transplanting  on  100  acres.  To  shade  the  nursery  a heavy  coating 
of  straw  or  grass  may  be  used.  Watering  is  necessary  for  plants  in 
the  nursery.  When  the  plants  have  attained  a height  of  8 to  12  inches, 
or  have  developed  one  pair  of  primary  branches,  they  are  removed  from 
the  nursery,  where  the  seed  was  planted  about  six  months  before.  The 
transplanting  should  take  place  (in  Queensland)  at  the  commencement 
of  the  rainy  season,  that  is,  in  the  months  of  October  and  November. 
Each  plant  is  removed  from  the  nursery  with  an  adhering  ball  of  earth 
around  its  roots.  After  transplanting,  a double  handful  of  hay  or 
grass  is  laid  on  the  ground  all  around  it,  the  purpose  of  this  mulching 
being  not  to  shade  the  plant  but  the  earth  around  the  roots. 

The  cultivation  consists  chiefly  in  the  destruction  of  weeds,  and  is 
continued  until  the  blooms  appear.  The  coffee  plant  at  its  best  yields 
in  Ceylon  and  Java  about  1,000  pounds  of  marketable  coffee  per  acre 
and  an  average  yield  of  500  pounds  per  acre  may  be  reasonably 
expected.  It  is  estimated  that  it  will  require  14  men  one  day  to  pick  1 
acre. 

Hemileia  vastatrix , a fungus  leaf  disease,  has  not  been  observed  by 
the  writer  in  Queensland.  The  means  used  for  preparing  the  coffee 
berry  for  market  are  described  and  figured. — J.  F.  d. 

The  agricultural  value  of  the  hairy  vetch  (Vicia  villosa),  E. 
SCHRIBAUX  ( Jour . Agr.  Prat.,  57  (1893),  No.  34,  pp.  252-256). — The  seed 
control  station  of  the  National  Agricultural  Institute  of  France  sent  out 
in  1892  a circular  to  farmers  in  different  portions  of  France  asking  for 
their  experience  with  hairy  vetch.  Twenty-four  replies  were  received, 
twenty-one  being  favorable.  These  answers  indicate  that  the  hairy 
vetch  is  strongly  resistant  to  heat  and  cold  and  that  it  has  a high  value 
as  an  early  spring  forage  plant  on  light  soils.  In  one  case  hairy  vetch 
withstood  a temperature  of  —26°  C.,  wlieu  crimson  clover  was  entirely 
destroyed.  At  Beaucourt,  with  an  altitude  of  450  meters,  a cold  spell 
lasting  five  days,  with  a temperature  of  — 20°  O.,  did  not  injure  hairy 
vetch.  In  several  instances  it  was  proof  against  cold  which  wholly  or 
partially  killed  winter  vetch,  crimson  clover,  and  chick  pea.  Hairy 
vetch  is  considered  by  the  author  as  able  to  resist  the  most  severe 
winters  in  the  coldest  portions  of  France. 

Its  resistance  to  drought  was  shown  on  the  station  farm,  which  has  a 
poor  sandy  soil.  Here  crimson  clover  grew  only  2J  to  4 inches  high 
and  parched  up;  while  hairy  vetch  seeded  alongside  and  cut  April  17 
yielded  15,000  kg.  of  green  forage  per  hectare.  In  spite  of  the  drought 
the  plants  began  to  put  out  and  yielded  a good  crop  of  seed.  One 
grower  reports  that  cuttings  from  March  25  to  April  15  yielded  20,000 
to  25,000  kg.  of  green  forage  per  hectare  ; June  8,  the  second  cutting 
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yielded  30,000  to  40,000  kg.,  or  a total  of  58,000  to  65,000  kg.  for  the 
two  cuttings.  Crimson  clover  grown  as  a check  yielded  18,000  to 
25,000  kg.  per  hectare. 

Hairy  vetch  furnished  green  forage  very  early  in  the  spring,  and 
this  was  relished  by  horses  and  cattle.  Hay  made  from  it  retained  its 
green  color  and  did  not  loose  its  leaves  in  handling.  It  was  also 
used  for  silage  with  satisfactory  results. 

Hairy  vetch  succeeded  even  on  impoverished  soils  where  winter  vetch 
would  not  grow 5 on  calcareous  soil  the  growth  was  not  satisfactory, 
but  for  all  soils  except  those  which  are  calcareous  or  very  wet  the 
author  considers  it  well  adapted  and  ranks  it  among  the  best  forage 
plants. 

The  second  half  of  August  is  the  best  time  for  sowing  in  central  and 
northern  France.  If  a very  large  growth  is  made  before  winter  it  is 
well  to  mow  it,  taking  care  not  to  cut  very  close  to  the  ground.  To  obtain 
a second  cutting  the  first  cutting  must  be  made  very  early,  about  the 
time  when  the  rye  sown  with  it  as  a support  is  heading.  Seed  is  saved 
from  the  second  crop.  Drilling  is  preferred  to  broadcasting,  as  this 
economizes  theTiigh  priced  seed.  Seventy  to  88  pounds  of  hairy  vetch 
seed  and  35  pounds  of  small  grain  are  recommended  as  the  proper 
quantities  of  seed  for  one  acre. — J.  F.  d. 

Testing  the  vitality  of  seeds,  W.  Saunders  ( Canada  Fxptl. 
Farms , Report  for  1892,  pp.  41 , 42). — A new  building  has  been  con- 
structed devoted  to  seed  testing  and  seed  distribution.  The  partial 
results  of  the  tests  for  the  year  1891-’92  are  as  follows: 

Germination  tests  of  seeds. 


Kind  of  seed. 

Number 
of  tests. 

Highest 
per  cent. 

Lowest 
per  cent. 

Average 
per  cent. 

Wheat 

442 

100 

0 

85.7 

Barley 

284 

100 

19 

85.0 

Oats 

431 

100 

25 

93.3 

Peas 

67 

100 

8 

90.4 

Beans  

42 

100 

60 

84.8 

Bye 

11 

93 

46 

78.0 

Corn 

17 

100 

0 

73.3 

Clover 

4 

88 

63 

76.0 

Tares 

4 

97 

76 

85.5 

Grass 

6 

44 

0 

18.6 

Carrots 

5 

65 

17 

43.2 

Turnips , 

3 

75 

18 

55.6 

Sugar  beets 

5 

82 

62 

72.8 

Cauliflower 

3 

60 

19 

42.3 

Celery 

3 

0 

0 

0 

Cabbage 

9 

95 

26 

57.3 

Onion 

4 

60 

0 

39.2 

Badish 

4 

85 

35 

59.5 

Tomato - 

5 

93 

36 

64.2 

Pumpkin 

2 

62 

60 

61.0 

Flower  seeds 

8 

88 

6 

35.7 

w.  n.  e. 


Weeds,  J.  Fletcher  ( Canada  Fxptl.  Farms , Report  for  1892,  pp. 
147 , 148). — Sisymbrium  sinapistrum , under  the  name  of  tumble  weed,  is 
becoming  a serious  pest  in  parts  of  the  provinces.  It  occurs  both  in  its 
annual  and  biennial  forms.  Its  seeds  are  very  small,  and  as  single 
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plants  have  been  known  to  produce  more  than  5 ounces  of  seed  in  a 
single  season,  it  is  capable  of  rapidly  spreading.  It  is  reported  as  most 
abundant  in  the  wheat  fields  of  the  Northwest  Territory. 

CameUna,  sativa , JSfeslia  paniculata,  Iva  xantliiifolia , I.  axillaris , Cory- 
dalis  aurea,  Cnscuta  trifolii , Hieraeium  aurantiacum , and  Lepidium  cam- 
pestre  have  developed  locally  as  very  aggressive  weeds. 

Loco  poisoning  of  sheep  is  reported  from  Manitoba,  but  no  informa- 
tion is  given  regarding  the  specific  plants  owing  to  lack  of  material  for 
determination. — w.  h.  e. 

Treatment  of  fungus  diseases,  J,  Craig  ( Canada  Fxptl.  Farms , 
Report  for  1892,  pp.  97-108). — The  following  diseases  were  treated  with 
fungicides  with  excellent  results:  Apple  scab  ( Fusicladium  dendriti- 
cum ),  gooseberry  mildew  ( Splicer otheca  mors-uvce),  grape  mildew  ( Fero - 
nospora  vitieola ),  grape  anthracnose  ( Sphaceloma  ampelinum ),  spotting 
of  plums  ( Cladosporium  carpophilum ),  plum  rot  (Monilia  fructigena), 
and  anthracnose  of  bean  (Colletotrichium  lindemuthianum).  The  fungi- 
cides used  were:  Bordeaux  mixture,  ammoniacal  copper  carbonate, 
and  potassium  sulphide  solutions.  The  bean  anthracnose  was  treated 
by  soaking  the  seed  in  solutions  of  ammoniacal  copper  carbonate  or  of 
copper  sulphate.  It  was  demonstrated  that  the  disease  could  be  easily 
and  cheaply  treated.  The  best  results  were  secured  by  soaking  the 
seed  for  one  hour  in  the  solution  of  ammoniacal  copper  carbonate. 
Where  this  is  not  available  one  half  ounce  of  copper  sulphate  to  1 gal- 
lon of  water  is  recommended.  The  percentage  of  germination  is  some- 
what lowered  by  this  treatment,  but  the  quality  of  the  crop  is  greatly 
increased.  An  experiment  was  conducted  to  test  the  value  of  adding 
lime  to  all  fungicides  and  insecticides  containing  arsenites  to  prevent 
injury  to  the  foliage  by  the  latter.  It  was  found  in  every  case  to  be 
advantageous.  Paris  green  may  be  used  with  ammoniacal  copper  car- 
bonate if  1 pound  of  lime  be  added  to  25  gallons  of  the  solution. — w.  h.  e. 

Potato  blight  (potato  rot),  J.  Fletcher  (Canada  Fxptl.  Farms , 
Report  for  1892 , p.  161). — A brief  description  of  the  disease,  and  pre- 
ventive measures  to  be  adopted  for  its  treatment.  The  use  of  seed 
potatoes  containing  no  evidence  of  dry  rot  is  strongly  urged.  Bor- 
deaux mixture  is  recommended  as  a spray  and  early  and  repeated 
applications  advised.  A joint  experiment  was  begun  by  this  station 
and  the  Vermont  Station  during  the  season,  but  was  not  wholly  success- 
ful owing  to  severe  drought.  In  the  main  the  benefit  of  spraying  was 
apparent.  Tin  treated  vines  were  dead  at  the  beginning  of  September, 
while  the  leaves  of  some  of  the  sprayed  varieties  were  green  when  the 
crop  was  dug  October  8. 

Macrosporium  solani  was  abundant  on  the  unsprayed  vines,  and  prob- 
ably did  more  injury  than  the  Fhytoplitliora.  Two  varieties,  Holborn 
Abundance  and  State  of  Maine,  were  conspicuous  for  their  power  of 
resisting  all  fungus  attacks. — w.  h.  e. 

Report  of  entomologist,  J.  Fletcher  (Canada  Fxptl.  Farms , 
Report  for  1892,  pp.  149-161 , figs.  4). — The  hop-vine  borer,  or  collar  worm 
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( Hydroecia  immanis ),  lias  been  reported  from  various  places  throughout 
the  provinces,  and  in  some  localities  it  has  become  a serious  pest.  It 
is  described  as  follows:  u A small,  slender  caterpillar,  about  one  half 
inch  in  length,  marked  with  chocolate-brown  bands  of  large  irregular 
spots  on  a whitish  ground,  separated  by  a narrow  white  dorsal,  a double 
lateral  and  an  infrastigmatal,  clear- white  line.  Head  white,  thoracic 
shield,  anal  shield,  and  the  legs  dark  brown.  They  are  found  burrow- 
ing in  the  leading  shoots  of  the  hop  early  in  June.  Later  the  same 
caterpillars  are  found  just  beneath  the  surface  of  the  ground,  attacking 
the  bases  of  the  annual  stems  at  the  collar,  where  the  vine  springs  from 
the  rootstock.  When  full  grown  the  larvae  are  1^  to  If  inches  long,  of  a 
dirty- white  color,-  reddish  brown  heads,  and  the  body  spotted  with 
black  bristles  bearing  tubercles.  The  dark  bands  of  the  young  larvae 
are  now  almost  wholly  obliterated.  The  chrysalis  is  from  1 to  1J  inches 
long,  dark  brown,  elongated,  with  a double  spine  at  the  blunt  posterior 
end.  The  moth  measures  from  J-J  to  2^  inches  across  the  wings.  The 
general  color  is  a rosy  brown,  paler  toward  the  extremities  of  the  wings,* 
the  central  portion  is  darker,  being  shaded  with  velvety  bronze,  and  is 
marked  with  two  large  pale  spots,  one  orbicular,  the  other  reniform. 
The  fore  wings  are  divided  into  three  areas  by  narrow,  oblique,  trans- 
verse lines,  edged  exteriorly  with  pale  pink.  The  hind  wings  are  paler 
in  color,  crossed  in  the  middle  by  a slightly  darker  line.  The  sexes  are 
similarly  marked,  but  may  be  readily  distinguished  by  the  larger 
abdomen  of  the  female  and  the  conspicuous  fan-shaped  brush  at  the 
extremity  of  the  abdomen  of  the  male.  The  eggs  are  greenish  white, 
rounded  above,  flattened  below,  and  finally  striate  toward  the  base.” 

The  eggs  are  laid  singly  on  the  shoots  of  the  hop  as  soon  as  they 
ajrpear  above  the  ground,  and  the  attack  of  the  larva  may  be  noticed 
by  the  time  the  shoot  is  3 feet  high.  The  larvae  eat  into  the  vine,  stop- 
ping its  growth,  causing  what  are  called  u bullheads  ” or  u muffleheads,” 
i.  e .,  the  central  stalk  is  destroyed,  and  from  the  node  below  two  branches 
appear.  The  larva,  when  about  one  half  inch  long,  abandons  the  aerial 
shoot  and  begins  its  work  under  ground,  where  it  lessens  the  vitality 
of  the  whole  plant. 

Experiments  have  been  attempted  by  various  growers  and  are 
reported  upon.  Hilling  up  around  the  vines  to  produce  a growth  of 
secondary  roots,  and  removing  the  soil  from  about  the  roots  for  a few 
days  to  harden  them,  have  both  been  tried  with  some  success.  Hand 
picking  may  serve  to  prevent  their  ravages  if  the  larvae  be  destroyed 
from  the  young  shoots.  The  effect  of  certain  fertilizers,  said  to  be 
beneficial,  is  to  be  given  a more  thorough  test. 

The  red  turnip  beetle  (Entomoscelis  adonidis ),  a showy,  scarlet  beetle 
with  three  black  lines  down  its  back,  a patch  on  its  collar,  and  black 
legs,  is  reported  as  rather  abundant  and  causing  damage  to  the  turnip 
crop.  • 

When  severe  in  its  attack  it  may  be  checked  by  the  use  of  arsenites. 
Where  once  abundant  a crop  of  turnips  should  not  immediately  follow 
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I an  infected  one,  as  the  eggs  are  deposited  in  the  ground  ready  for  the 
; next  crop. 

The  western  blister  beetle  ( Cantliaris  nuttallii ),  a handsome  beetle,  an 
inch  long,  with  plum- colored  or  green  wing  cases,  glossed  with  gold, 
has  been  reported  as  unusually  injurious  to  varieties  of  beans  and  allied 
leguminous  plants.  When  not  too  abundant,  collecting  into  vessels 
and  destroying  may  be  employed  to  prevent  their  ravages.  When 
numerous  over  a considerable  crop  spraying  with  Paris  green  will 
j;  destroy  them. 

The  birch  bucculatrix  ( Bucculatrix  canadensisella)  has  been  especially 
destructive  to  the  varieties  of  Betula  alba  as  well  as  the  native  species 
B.  papyri/era  and  B.  lutea.  This  insect  is  described  in  Insect  Life,  vol. 
V (E.  S.  B.,  vol.  iv,  p.  372).  An  allied  species,  B.  pomifdiella , was 
abundant  on  apple  trees  during  the  past  season  at  St.  Catharines, 
Ontario. 

A parasite  of  the  eggs  of  the  currant  sawfly  was  discovered  during 
the  past  season.  It  is  a species  of  Trichogramma , as  yet  undetermined. 
Other  species  of  this  genus  are  parasitic  on  the  imported  willow  sawfiy 
and  the  tiger  swallowtail.  Other  fungus  and  insect  parasites  of  the 
oak  looper,  zebra  caterpillar,  and  lesser  grapevine  sphinx  are  described. 

Numerous  other  insects,  more  or  less  destructive  to  crops  and  trees, 
are  reported  upon. — w.  h.  e. 

Analyses  of  Canadian  grain  fodders,  F.  T.  Shtjtt  (Canada  Fxptl. 
Farms , Report  for  1892 , pp.  115-121). — Analyses  are  tabulated  of 
ground  oats,  ground  barley,  ground  wheat,  frozen  wheat,  peas,  Indian 
corn,  rice  meal,  oat  straw,  barley  straw,  wheat  straw,  beans,  English 
horse  beans,  sunflower  stalks  and  leaves,  and  sunflower  heads  with 
eed. — e.  w.  A. 

Experiments  in  feeding  frozen  wheat,  S.  A.  Bedford  and  A. 

MacKay  ( Canada  Exptl.  Farms , Report  for  1892 , pp.  213 , 214,  255). — 
The  experimental  farm  for  Manitoba  reports  a trial  of  feeding  frozen 
wheat  to  two-year-old  steers.  Lot  1 (2  steers)  received  20  pounds  of 
cut  wheat  straw  and  16  pounds  of  No.  3 cracked  frozen  wheat  (chop) 
per  day;  and  lot  2 (2  steers)  received  15  pounds  of  cut  wheat  straw, 
10  pounds  of  No.  3 cracked  frozen  wheat,  and  20  pounds  of  turnips. 
In  a period  of  one  hundred  and  thirty-two  days  lot  1 made  a daily 
average  gain  of  1.3  pounds  per  steer,  and  lot  2,  1.7  pounds.  With 
frozen  wheat  at  one  half  cent  a pound  and  turnips  at  5 cents  a bushel, 
and  making  no  charge  for  the  straw,  the  food  of  lot  1 cost  $12.84  and 
that  of  lot  2 (turnips)  $12.14.  The  steers  cost  2f  cents  and  sold  at  4 
cents  per  pound  live  weight. 

u Although  not  the  most  economical  way  of  feeding  grain,  chop-fed 
frozen  wheat  mixed  with  straw  alone  gave  a return  of  56  cents  per 
bushel,  not  counting  cost  of  labor. 

“If  turnips  are  added  to  the  above  ration,  they  not  only  pay  their  cost 
price  but  greatly  increase  the  feeding  value  of  the  other  ingredients,” 
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At  the  experimental  farm  at  Indian  Head  two  large  sows  were  fed 
exclusively  on  soaked  frozen  wheat  for  two  months.  They  gained  172 
pounds,  which,  with  pork  at  7 cents  per  pound,  gave  a value  of  75  cents 
per  bushel  for  the  frozen  wheat.  Fed  about  one  and  one  half  months 
longer,  during  the  fall,  on  frozen  wheat  moistened  with  water  they 
gained  50  pounds,  giving  a value  of  41J  cents  per  bushel  for  the  frozen 
wheat. — e.  w.  A. 

Live  stock  experiments  at  the  Ontario  Agricultural  College 
and  Experimental  Farm  in  1891,  T.  Shaw  and  C.  A.  Zavitz  (On- 
tario Agl.  College  and  Fxptl.  Farm , Report  for  1891,  pp.  106-133). — This 
includes  accounts  of  experiments  on  silage  and  roots  for  swine,  feeding 
shorn  and  unshorn  lambs  in  winter,  fattening  lambs  for  the  British 
markets,  and  feeding  grade  steers  of  different  breeds,  previously  de- 
scribed in  Bulletins  Nos.  64,  68,  69,  and  70  of  this  institution  (E.  S.  R., 
vol.  hi,  pp.  133,  496,  741),  together  with  previously  unpublished  work 
on  the  value  of  corn  silage  for  beef  production  , feeding  pigs  on  ground 
and  unground  grain,  and  feeding  lambs  on  rape. 

Corn  silage  for  making  beef  ( pp.  106-109). — This  experiment  was  with 
six  grade  Shorthorn  steers  and  lasted  from  December  11,  1890,  to  May 
6,  1891.  The  steers  were  divided  into  three  lots,  all  of  which  received 
12  pounds  of  grain  per  head.  Lot  1 received  all  the  silage  they  would 
eat;  lot  2 received  30  pounds  of  silage  and  all  the  hay  they  would  eat; 
lot  3 received  45  pounds  of  sliced  turnips  and  mangel- wurzels  and  all 
the  hay  they  would  eat.  The  grain  consisted  of  equal  parts  of  peas, 
barley,  and  oats,  ground.  Lot  1 gained  55  pounds;  lot  2, 448.7  pounds, 
and  lot  3,  537.7  pounds.  Hence  the  most  rapid  gain  was  made  by  the 
lot  on  grain  and  silage.  Valuing  silage  at  $1.75  and  hay  at  $5  per  ton, 
and  roots  at  8 cents  per  bushel,  the  food  for  lot  1 cost  $42.92;  for  lot  2, 
$41.45,  and  for  lot  3,  $51.75.  This  gave  a good  profit  in  the  case  of  each 
lot,  the  largest  being  in  the  case  of  lot  1.  Soon  after  the  close  of  the  ex- 
periment the  steers  in  lot  1 were  changed  to  silage,  which  was  unusually 
sour.  Both  steers  became  sick  and  one  died  within  a few  days  from 
general  inflammation  of  the  mucous  membrane,  stomach,  and  bowels. 
The  five  remaining  steers  were  shipped  to  England  for  beef. 

Feeding  sivine  with  grain  and  meal  (pp.  122-125). — An  experiment  with 
three  lots  of  3 pigs  each,  averaging  104  pounds  in  weight  per  animal. 
Lot  1 received  a mixture  of  two  parts  of  peas  and  one  part  of  ground 
barley,  ground  oats,  and  wheat  middlings;  lot  2,  a mixture  of  equal 
parts  of  peas  and  barley  ground;  and  lot  3,  a mixture  of  equal  parts  of 
peas  and  barley  unground.  The  trial  lasted  from  May  7 to  August  6 — 
ninety-one  days.  Lot  1 gained  420  pounds;  lot  2,  390  pounds;  and  lot 
3,  333  pounds.  The  cost  of  food  for  the  different  lots  followed  the  same 
order.  The  profit  from  the  feeding  was  $10.29  with  lot  1,  $9.35  with  lot  2, 
and  $7.23  with  lot  3.  u This  experiment  demonstrates  the  advantage  of 
feeding  ground  peas  and  barley  over  feeding  the  same  unground  to  pigs 
of  similar  ages  with  those  in  this  experiment.” 
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Feeding  lambs  upon  rape  (pp.  131-133). — September  30,  45  lambs  were 

! turned  into  three  acres  of  rape.  They  were  divided  into  three  lots. 
Lot  1 received  rape  alone  with  salt;  lot  2 were  given  about  one  half 
pound  of  oats  per  head  daily;  and  lot  3 were  allowed  to  run  in  an 
adjoining  pasture  in  addition  to  the  rape.  At  the  end  of  fifty-eight 
days,  November  27,  the  gains  in  weight  had  been  as  follows:  Lot  1, 
1,413  pounds;  lot  2, 1,413  pounds,  and  lot  3, 1,484  pounds.  “It  would, 
therefore,  appear  that  the  increase  is  considerably  greater  when  the 
lambs  have  access  to  a pasture  run  than  when  confined  to  rape.” 

Six  lambs  were  kept  in  a pasture  of  about  one  sixth  of  an  acre  of 
rape  following  carrots  from  September  30  to  November  11,  forty-two 
days,  receiving  no  additional  food.  They  made  a total  gain  of  120 
pounds.  “At  the  above  rate  of  consumption  1 acre  of  rape  would  have 
pastured  36.8  lambs  for  two  months,  and  it  would  have  made  762 
pounds  of  mutton.” 

Sixty  lambs  placed  in  a field  of  2.18  acres  of  rape  for  twenty-five 
days  made  an  average  daily  gain  of  0.26  pound. — e.  w.  a. 

Live  stock  experiments  at  the  Ontario  Agricultural  College  in 
1892,  T.  Shaw  and  0.  A.  Zavitz  ( Ontario  Agl.  College  andFxptl.  Farm , 
Report  for  1892 , pp.  115-147). — This  includes  experiments  in  feeding 
corn  silage  for  beef,  in  fattening  lambs,  Ceding  lambs  on  different 
rations,  and  feeding  shorn  and  unshorn  lambs  in  winter,  accounts  of 
which  were  given  in  Bulletins  Nos.  77,  78,  82,  and  83  of  the  college 
(E.  S.  B.,  vol.  iv,  pp.  607, 610,  611),  together  with  accounts  of  the  experi- 
ments described  below. 

Feeding  grade  steers  of  different  breeds  (pp.  115-126). — This  is  a con- 
tinuation of  an  experiment  described  in  the  Beport  for  1891,  and  in 
Bulletin  No.  70  (E.  S.  B.,  vol.  in,  p.  741).  Galloway,  Aberdeen  Poll, 
Hereford,  Devon,  Holstein,  and  scrub  or  native  breeds  were  each  repre- 
sented by  one  animal,  and  the  Shorthorn  by  two,  one  being  fed  skim 
milk.  The  trial  commenced  when  the  animals  were  most  of  them  from 
one  to  two  weeks  old,  and  ended  when  they  were  two  years  old,  with 
the  exception  of  the  native. 

The  present  account  is  for  the  second  year.  The  food  consisted  of 
hay,  ground  peas,  ground  oats,  bran,  turnips,  maugel-wurzels,  and 
green  fodder  (peas,  oats,  and  corn). 

At  the  end  of  the  first  year  the  financial  results  were  much  in  favor 
of  the  Galloway,  the  Shorthorn  following.  At  the  end  of  the  second  year 
the  figures  show  that  only  the  Galloway  and  the  Devon  had  made  a 
profitable  growth  during  the  two  years. 

The  steers  were  sold  at  from  3J  (native)  to  6 cents  (Shorthorn)  per 
pound  live  weight.  All  were  slaughtered,  and  cuts  are  given  of  sec- 
tions of  the  dressed  beef  from  each. 

The  authors  conclude  that — 

“ (1)  There  is  a marked  difference  in  the  constitutional  ability  of 
animals  to  bear  a forcing  ration,  as  witnessed  in  the  behavior  of  the  Gallo- 
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way  grade,  for  instance,  whicli  made  the  highest  daily  gains  during  the 
second  year  of  feeding. 

“ (2)  In  rearing  animals  for  beef  when  fed  a forcing  ration  for  two 
years  as  in  this  experiment  the  meat  will  be  made  at  a loss.  In  this 
experiment  the  extent  of  the  loss  was  $68.96  on  the  eight  animals  with 
the  value  of  the  manure  included. 

“ (3)  The  expense  of  rearing  the  native  or  scrub,  including  outlay  and 
income,  was  more  than  that  of  rearing  the  average  grade  by  $28.82,  and 
more  than  that  of  the  Shorthorn  fed  on  skim  milk  by  $32.28,  while  the 
total  loss  on  the  native  or  scrub  for  the  two  years  was  $34.27. 

“ (4)  Stall-fed  animals,  though  allowed  daily  exercise  in  a barnyard, 
will  lose  weight  for.  a time  when  turned  out  on  a grass  pasture;  and 
traveling  by  rail,  though  but  for  a short  distance,  followed  by  change 
of  surroundings  for  but  a short  time,  will  seriously  interfere  with  tlie 
gains  of  the  animals.”  „ 

Feeding  rape  to  coivs  for  milk  production  (pp.  130,131). — In  a compar- 
ison on  four  cows  of  feeding  a grain  mixture  both  with  and  without  rape, 
“the  heaviest  yield  of  milk  was  obtained  from  rape  and  hay,  and  the 
second  heaviest  from  rape  without  hay.  The  lowest  yields  were  when 
no  rape  was  given.”  Abou^20  pounds  of  green  rape  per  cow  was  given 
daily. 

Feeding  calves  on  skim  milk1  skim  milk  and  linseed  meal , and  whole 
milk  (p.  131). — A brief  mention  of  an  experiment  commenced  with  six 
grade  Shorthorn  calves.  The  experiment  will  be  described  subse- 
quently. 

Determination  of  the  amount  of  manure  voided  by  cattle  (p.  131). — A 
record  has  been  kept  for  two  years  of  the  manure  voided  by  a young 
animal  and  this  will  be  continued  until  the  animal  is  at  least  3 years  old. 
The  only  data  given  is  a recent  analysis  of  the  manure  showing  53.51 
per  cent  of  water,  0.634  per  cent  of  nitrogen,  0.829  per  cent  of  phosphoric 
acid,  and  1.494  per  cent  of  potash. 

Relative  value  for  milk  production  of  several  varieties  of  clover  hay  and 
sunfloivers  (p.  132). — Six  varieties  of  clover  hay  and  three  of  sunflowers 
were  fed  to  a milch  cow.  “ While  the  results  are  interesting  it  is  con- 
sidered unsafe  to  present  them  to  the  public  until  repeated  tests  have 
been  made.  The  sunflowers  were  eaten  readily,  but  when  fed  in  large 
quantities  caused  the  cow  to  purge.  The  milk  from  the  cow  when  fed 
sunflowers  was  of  good  flavor  and  possessed  good  keeping  qualities.” 

Feeding  rape  to  swine  (pp.  146,  147). — Twelve  pigs  averaging  111 
pounds  each  were  fed,  during  the  fall,  in  three  lots,  as  follows: 

Lot  1,  rape  and  12  pounds  of  grain,  in  pen. 

Lot  2,  rape  and  12  pounds  of  grain,  in  field. 

Lot  3,  rape  alone,  in  field. 

“Much  of  the  time  that  the  animals  were  on  rape  the  weather  was 
very  cold  and  blustery,  and  the  rape  was  several  times  frozen. 

* * * Group  2 consumed  156  pounds  more  grain  than  group  1, 
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and  made  a live  weight  record  of  25  pounds  less.  This  difference  must 
have  been  caused  by  the  warm  pen  as  against  the  cold  weather  and 
frozen  rape,  and  not  by  the  food  given  the  two  groups  of  animals,  as 
this  was  the  same  in  both  cases.  * * * The  hogs  ate  the  rape  well, 

both  in  the  peu  and  in  the  field.” — E.  w.  A. 

The  effect  of  food  on  the  quality  and  quantity  of  milk,  H.  H. 
Dean  ( Ontario  Agl.  College  and  Exptl.  Farm , Report  for  1891,  pp.  154- 
173). — Three  lots  of  two  cows  each  were  fed  the  following  rations  in 
periods  of  about  one  month  each : 


Ration  1. 10  pounds  cut  hay,  30  pounds  silage,  and  20  pounds  oat  straw ; nutritive 
ratio,  1:25.6;  digestible  crude  fat,  0.41  pound. 

Ration  2,  20  pounds  cut  hay,  2 pounds  linseed  meal,  2 pounds  linseed  cake,  and  5 
pounds  cotton-seed  meal;  nutritive  ratio,  1:3.9;  digestible  crude  fat,  1 pound. 

Ration  3,  20  pounds  cut  hay,  4 pounds  pea  meal,  5 pounds  oat  meal,  and  8 pounds 
corn  meal;  nutritive  ratio,  1:6.8;  digestible  crude  fat,  1.05  pounds. 

Ration  4,  6 pounds  hay,  50  pounds  silage,  and  5 pounds  bran ; nutritive  ratio,  1 : 8.4 ; 
digestible  crude  fat,  0.44  pound. 

The  milk  was  tested  with  the  Babcock  milk  test.  The  conclusions 
as  to  effect  of  the  food  on  quantity  of  milk  were  that — 

“(1)  Feed  has  a marked  influence  on  the  quantity  of  milk. 

“(2)  When  cost  of  food  is  taken  into  consideration  we  find  a great 
difference  in  the  cost  of  producing  100  pounds  of  milk,  and  hence  we 
should  use  those  foods  which  give  a good  flow  of  milk  at  a compara- 
tively low  cost,  and  of  the  foods  here  given  when  the  cost  of  production 
was  lowest,  silage  formed  the  chief  part  of  the  ration. 

“(3)  The  dry  rations,  though  they  contained  much  more  digestible 
nutrients,  did  not  increase  the  milk  yield  to  any  great  extent.  Succu- 
lent fodders  containing  sufficient  nutrients  appear  to  be  better  suited 
for  a good  milk  flow. 

“The  food  and  the  cow  determine  the  quantity  of  milk,  the  cow  gov- 
erns the  quality.” 

The  following  table  shows  the  influence  of  the  different  rations  on 
the  yield  and  cost  of  milk  with  the  6 cows  : 


Average  yield  and  cost  of  milk  on  different  rations. 


Rations. 

Average 
yield  ot 
milk  per 
week. 

Cost  of 
ration  per 
day. 

Winter  ration  (Xo.  4)  (silage,  bran,  and  hay)  nutritive  ratio,  1 : 8.4 

Pounds. 
1,252 
921 
1,  227 
1,353 

Cents. 

12| 

13J 

24 

33 

Xo.  1 (silage,  oat  straw,  and  lxay),  nutritive  ratio,  1 : 25.6 

Xo.  2 (hay  and  oil  meals),  nutritive  ratio,  1 : 3.9 

Xo.  3 (bay,  pea,  oat,  and  corn  meals),  nutritive  ratio,  1 : G.8 

As  to  the  effect  of  food  on  the  quality  of  milk  and  the  source  of  fat, 
the  conclusions  were — 

“(1)  Loti  decreased  in  per  cent  of  fat  when  changed  to  the  poor 
ration,  while  the  other  lots  gave  richer  milk  and  the  average  of  all  the 
11945— No.  6—7 
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lots  in  regard  to  per  cent  of  fat  in  tlie  milk  was  greatest  on  No.  1;  No. 
2 next,  and  No.  3 last.  The  extreme  variation,  however,  is  so  small 
(0.42  of  1 per  cent)  that  we  may  say,  so  far  as  these  experiments  show, 
there  was  no  appreciable  difference  in  the  per  cent  of  fat'  given  by  the 
different  lots,  whether  fed  on  poor  or  rich  rations,  but  there  was  a 
marked  difference  in  the  total  fat  or  butter  yielded,  due  almost  alto- 
gether to  the  quantity  of  milk  given. 

“(2)  The  average  per  cent  of  solids-not-fat  from  all  the  lots  when  fed 
on  ration  1 was  7.79 ; on  No.  2,  8.62;  on  No.  3,  8.37.  The  extreme  vari- 
ation is  but  0.83  of  1 per  cent  from  the  different  rations,  hence  we  may 
conclude  that  these  also  remain  quite  constant.  * # # 

aIn  answer  to  the  question,  was  the  fat  fed  in  the  food  recovered  in 
the  milk,  these  experiments  show  that  on  ration  No.  1 more  tat  was 
recovered  in  the  milk  than  was  fed  in  the  food,  and  on  Nos.  2 and  3 the 
returns  of  fat  in  milk  were  about  the  same  as  the  fat  fed,  but  whether 
it  all  came  from  the  fat  of  the  food  or  not  we  are  still  in  the  dark.’7 
In  order  to  study  the  effect  of  food  on  butter  the  milk  of  each  lot 
was  set  separately  in  deep  cans  on  two  days  of  each  week,  and  the 
resulting  cream  ripened  and  churned.  The  treatment  was  as  nearly 
uniform  as  possible  in  all  cases.  Samples  of  the  butter  wrere  analyzed 
and  determinations  made  of  the  melting  point  and  iodine  number  of 
the  fat.  Unfortunately  the  samples  produced  on  ration  3 were  lost. 
The  inferences  from  the  tests  of  the  others  were  as  follows : 

u (1)  As  indicated  by  the  iodine  number  the  butter  from  cotton-seed 
and  linseed  rations  contained  a high  per  cent  of  olein  [40.6  to  44.6  per 
cent].  (In  the  case  of  the  linseed,  it  may  be  partially  accounted  for  by 
the  high  iodine  number  of  linseed  oil,  155). 

u (2)  Butter  from  the  cotton  seed  ration  had  a higher  melting  point 
than  that  obtained  from  any  of  the  other  rations  used  in  the  experi- 
ment. 

u (3)  So  far  as  we  could  tell  from  a practical  examination  of  the  but- 
ter produced  by  the  different  rations,  there  did  not  appear  to  be  much, 
if  any,  difference  in  them  as  to  their  merchantable  value,  especially  for 
local  markets. 

6 (4)  The  per  cent  of  fat,  water,  and  other  foreign  substance  found  in 
butter,  is  more  likely  due  to  the  method  of  manufacture  than  to  the 
influence  of  food.77 

To  further  study  the  effect  of  linseed  meal  and  cotton- seed  meal  on 
milk,  the  same  six  cows  were  fed  from  June  7 to  28  as  follows : 

Loti,  pasturage;  nutritive  ratio,*  1:7.1;  crude  fat,*  0.53  pound. 

Lot  2,  30  pounds  hay  and  9 pounds  linseed  meal  : nutritive  ratio,  1 :3.7 ; crude  fat, 
0.82  pound. 

Lot  3,  30  pounds  hay  and  9 pounds  cotton-seed  meal;  nutritive  ratio, 1:3. 3;  crude 
fat,  1.09  pounds. 

The  cows  on  pasturage  gave  a larger  yield  of  milk  than  those  kept 
in  the  barn  and  fed  on  hay  and  grain.  The  conclusion  as  to  quality  of 

* Estimated  on  the  basis  of  100  pounds  of  pasture  grass  per  day. 
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milk  is,  as  before,  “that  tlie  food  does  not  affect  the  quality  of  milk 
to  any  appreciable  extent  so  long  as  the  animals  are  in  good  condi- 
tion. ^ * * * 

“An  excess  of  fat  and  albuminoids  did  not  give  a corresponding 
increase  in  milk  flow  or  in  milk  solids.  In  the  case  of  lot  1 [pasturage] 
the  fat  of  the  milk  was  evidently  obtained  from  something  other  than 
the  fat  of  the  food.” 

Accounts  of  further  trials  by  the  author  in  this  direction  are  given 
in  the' Annual  Report  of  the  college  and  farm  for  1892  and  Bulletin  No. 
80  (E.  S.  R.,  vol.  IV,  p.  608).— E.  w.  A. 

Report  of  poultry  manager,  A.  G.  Gilbert  ( Canada  Fxptl.  Farms , 
Report  for  1892,  pp.  168-176). — This  report  consists  of  miscellaneous 
observations  made  on  a number  of  different  breeds  of  poultry,  includ- 
ing the  results  of  close  confinement  during  the  winter,  the  growth  of 
chickens  of  different  breeds,  time  at  which  the  pullets  commenced  lay- 
ing, the  characteristics  of  the  eggs  of  each  breed  (size  and  color),  and 
remarks  on  the  care  of  young  chickens,  together  with  some  observa- 
tions reprinted  from  the  report  of  the  previous  year.  The  breeds  tested 
were  White  Leghorns,  Black  Minorcas,  Andalusians,  Plymouth  Rocks, 
Wyandottes,  Houdans,  Black  Hamburg's,  Langshans,  Buff  Cochins, 
Red  Caps,  Colored  Dorkings,  and  Golden  Polands.  There  were  five 
or  six  hens  and  one  cock  of  each  breed.  Each  breed  was  kept  in  a 
pen,  about  8 by  5 feet,  by  itself.  The  following  extracts  from  this  report 
are  here  given : 

“Briefly  stated,  the  observations  noted  were: 

“(1)  Six  Black  Minorca  hens  after  laying  well  for  some  months  were 
the  first  of  15  breeds  to  develop  feather  picking. 

“(2)  The  replacing  of  the  straw  litter  on  the  floor  of  the  pens  by 
earth  had  a good  effect. 

“ (3)  The  earth  on  the  board  floor,  occasionally  raked  over  and  renewed, 
kept  remarkably  clean  for  five  months. 

“(4)  The  most  of  the  droppings  were  deposited  during  the  night  on 
the  platforms  under  the  roosts.  These  platforms  were  cleaned  every 
morning  and  folded  up  against  the  partitions,  so  allowing  more  scratch- 
ing room. 

“(5)  Keeping  the  pens  scrupulously  clean  seemed  to  teach  the  fowls 
cleanly  habits. 

“ (6)  The  earth  when  removed  was  a valuable  manure. 

“(7)  Close  confinement  may  be  borne  for  a longer  or  shorter  period, 
according  as  the  essentials  are  supplied,  but  eventually  ends  disas- 
trously. 

“(8)  The  only  remedy  found  was  allowing  the  fowls  outside  range. 

“(9)  When  it  is  impossible  in  winter  to  allow  the  fowls  in  shed,  barn, 
or  other  scratching  ground,  put  fewer  in  a pen.” 

The  difference  in  the  hatching  of  eggs  produced  at  home  and  those 
brought  some  distance  was  observed. 
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u Some  of  tlie  eggs  procured  from  a distance  hatched  remarkable  well. 
As  instances  may  be  mentioned,  26  Minorca  eggs  from  Guelph  and  13 
Andalusian  eggs  from  Toronto,  the  former  giving  23  chicks  and  the 
latter  12.  In  another  case,  but  later  in  the  season,  15  of  the  farm  eggs 
resulted  in  14  chickens.  On  the  other  hand,  13  Buff  Cochin  eggs  from 
the  United  States  yielded  only  4 chickens.  As  a rule,  eggs  which  come 
from  or  go  to  a long  distance  do  not  give  satisfactory  results.” 

As  to  the  growth  of  chickens,  u the  experience  of  the  past  five  years 
shows  that  the  Plymouth  Bock  cockerels  make  the  most  rapid  growth  of 
any  breed  so  far  tried.  A cross  of  Brahma-Dorking  during  the  past  sea- 
son grew  quickly  and  attained  large  size,  making  4 pounds  in  three 
months  and  fifteen  days.” 

During  the  cold  period,  when  the  thermometer  in  the  poultry  building 
went  down  to  20°  to  24°  below  freezing,  u the  Black  Minorcas,  Anda- 
lusians, Plymouth  Bocks,  Bed  Caps,  and  the  White  Leghorn-Brahma 
crosses  laid  the  most  eggs.  This  goes  to  strengthen  the  statement 
made  in  the  report  of  last  year  L that  the  breeds  which,  are  often  stated 
to  be  the  most  unsuitable  to  cold  climates  do  really  lay  the  best.’  But  if 
eggs  are  wanted  in  winter  the  laying  stock  must  be  kept  in  a tempera- 
ture where  their  combs  will  not  freeze.  Better  still,  if  they  can  be  kept 
where  the  water  will  not  freeze.” 

The  following  ration  for  laying  stock  was  fed  to  a flock  of  293  fowls: 

“ Morning  warm  ration. — Pive  pounds  shorts,  2J  pounds  pea  meal,  2 
pounds  corn  meal,  2 pounds  ground  meat,  2 pounds  oats  with  boiled 
vegetables  occasionally  mixed.  At  times  fine  ground  oyster  shells 
were  added. 

u Afternoon  ration. — Twenty,  24,  or  26  pounds  of  wheat. 

“Vegetables,  such  as  mangels,  turnips,  and  carrots  were  regularly 
supplied.” 

Some  observations  on  chicken  roup  are  also  reported. — E.  w.  A. 

Effect  of  period  of  lactation  on  percentage  of  fat  in  the  milk, 

H.  H.  Dean  {Ontario  Agl.  College  and  Fxptl.  Farm , Report  for  1891 , 
p.  175). — The  milk  of  six  cows  of  the  college  herd  was  tested  for  two 
hundred  and  seventy-four  days.  All  the  cows  had  been  giving  milk 
for  about  fifty  days  when  the  test  began.  Dividing  the  time  into  three 
periods  of  ninety-one  days  each,  the  results  were,  as  follows : 


Percentage  of  fat  in  milk. 


1 

"First  period 
(91  days). 

Second 
period  (91 
days). 

Third 
period  (91 
days). 

Cow  No — 

1 

3.  53 

3. 84 

4. 29 

2 

3.  34 

3.88 

4.  35 

3 

3.  49 

3.29 

4.  01 

4 

3.  65 

.3.74 

3.  88 

3.  67 

3.  75 

3.  58 

6 

3.25 

3.  43 

3.  58 

Average  for  six  cows ............ 

3. 49 

3.  66 

3.  95 
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“We  do  not  find  such  an  increased  percentage  of  fat  in  the  milk  of 
these  cows  as  is  generally  accredited  to  the  influence  of  the  period  of 
lactation— an  increase  of  only  0.17  per  cent  in  the  second  period  and 
0.46  in  the  third  over  that  of  the  first  period.” — E.  w.  A. 

Effect  on  the  ash  of  the  milk  of  adding  calcium  phosphate  to 
the  food,  J.  Neumann  (Milch  Ztg.,  22  ( 1893 ),  Ah>.  43 , pp.  701-704). — 
The  author  reports  two  experiments  on  this  subject.  The  first  of  these 
was  of  short  duration  (less  than  two  weeks)  and  led  to  no  definite  con- 
clusions; consequently  the  second  experiment  was  made,  which  cov- 
ered a period  from  August  22  to  September  28.  Three  cows  were  used 
which  had  been  from  one  to  four  months  in  milk.  The  food  was  the 
same  as  given  the  year  rouud,  namely,  22.5  kg.  of  fresh  brewer’s  grains, 
4 kg.  of  hay,  2 kg.  of  oat  straw,  and  20  grams  of  common  salt  per  head 
daily.  The  first  three  days  no  calcium  phosphate  was  added.  After 
that  100  grams  of  calcium  phosphate  per  head  daily  was  added  to  the 
food.  The  results  of  the  experiment  are  given  in  the  following  table: 


Yield  and  composition  of  milk  with  and  without  calcium  phosphate. 


Yield 

of 

milk. 

Composition  of  milk. 

In  1,000  grams  of 
milk. 

Composition  of 
milk  ash. 

Total 

solids. 

Fat. 

Ash. 

Lime. 

Phos- 

phoric 

acid. 

Lime. 

Phos- 

phoric 

acid. 

Without  calcium  phos- 

phate : 

Kg. 

Per  ct. 

Per  ct. 

Per  ct. 

G~rams. 

Grains. 

Per  cent. 

Per  cent. 

Aug.  22 

27. 16 

11.  65 

2.  81 

0.  77 

1. 4950 

1. 9271 

19.  42 

25.  03 

23 

27. 40 

11.68 

3.01 

0.77 

1. 4804 

1.  9594 

19.  23 

25.45 

24 

28.  20 

11.52 

2.  80 

0.  77 

1.  4618 

1.  9930 

18.  98 

25.  88 

With  calcium  phosphate: 

Aug.  27 

24.  85 

11.  90 

3.05 

0.  75 

1.  4355 

1. 8865 

19.14 

25. 15 

31 

25.79 

11.  66 

3. 02 

0. 75 

1. 4371 

1. 9307 

19. 16 

25.  74 

Sept.  3 

25.  67 

11.95 

3.36 

0. 78 

1 . 5566 

1. 9864 

19. 96 

25. 47 

7 

25.  00 

11. 68 

3.03 

0.  78 

1. 4995 

1.9868 

19.  22 

25.47 

13... 

25.  50 

1.  5252 

1. 9685 

19.  81 

25. 56 

20 

24.30 

12.  05 

3.30 

0. 77 

1.  5916 

2.  0262 

20.  67 

26!  31 

28 

24. 12 

12.  00 

3.  04 

0. 77 

1.  5509 

2. 1323 

20. 14 

27.69 

The  average  amount  of  lime  and  phosphoric  acid  in  one  1 kg.  of 
milk  before  and  after  adding  phosphate  of  lime  to  the  food  was: 


Lime  and  phosphoric  acid  in  ash  of  1,000  grams  of  milk. 


Lime. 

Phos- 

phoric 

acid. 

Without  calcium  phosphate 

Grams. 

1.4791 

1.5916 

Grams. 

1.9598 

2.1323 

With  calcium  phosphate - 

In  the  opinion  of  the  author  there  was  an  increase  both  in  the  per- 
centage of  phosphoric  acid  and  lime  in  the  milk  ash,  and  in  the  absolute 
amount  of  these  materials  in  a given  quantity  of  milk,  which  was 
attributable  to  the  calcium  phosphate  added  to  the  food.  The  amount 
of  phosphate  of  lime  in  the  milk  was  smallest  just  after  the  commence- 


640 


EXPERIMENT  STATION  RECORD. 


ment  of  feeding  phosphate  of  lime,  but  increased  gradually,  although 
the  milk  yield  diminished  slightly. 

The  author’s  conclusion  is  that  the  addition  of  calcium  phosphate  to 
a ration  which  already  contains  the  requisite  amount  of  ash  constituents 
effects  a slight  increase  in  the  calcium  and  phosphoric  acid  content  of 
the  milk.  This  increase  is  not  apparent  until  the  calcium  phosphate 
feeding  has  been  continued  for  three  or  four  weeks,  which  may  account 
for  the  negative  results  obtained  by  others  in  similar  trials.  He  believes 
the  production  of  milk  with  an  especially  high  phosphate  content 
(“ phosphate  milk”)  by  feeding  to  be  impossible. — E.  w.  A. 

Effect  of  food  on  the  content  and  character  of  the  fat  in  the 
milk,  Juretschke  ( Inaugural  Dissertation , Leipsic ; abs.  in  Molk. 
Ztg .,  7 (1893),  No.  38,  pp.  518,  519). — The  author  studied  the  effect  on 
the  milk  of  adding  cocoanut  cake,  rape  cake,  and  peanut  cake  to  a basal 
ration  in  three  separate  periods  of  twenty  days  each.  Two  cows  were 
used,  one  a pure  bred  East  Friesian  giving  a large  quantity  of  milk 
relatively  poor  in  fat,  and  the  other  a pure  bred  Swiss  whose  milk  was 
rich  in  fat.  The  basal  ration  consisted  of  hay,  straw,  brewer’s  grains, 
and  wheat  bran.  From  2 to  2.5  kg.  of  the  above  oil  cakes  per  500  kg. 
live  weight  were  added  daily.  The  rations  were  in  excess  of  Wolff’s 
standard  for  milch  cows.  The  decrease  in  yield  of  milk  and  in  amount 
of  fat  produced  due  to  advancing  lactation  was  somewhat  irregular  in 
different  periods,  suggesting  a possible  beneficial  effect  of  the  cocoanut 
cake,  although  u a clearly  defined  effect  of  the  cocoanut  cake  is  not 
apparent.” 

To  determine,  if  possible,  whether  there  was  a direct  transmission  of 
the  fat  of  the  food  to  the  milk,  determinations  were  made  of  the  melt- 
ing point,  saponification  equivalent,  content  of  volatile  fatty  acids,  and 
of  insoluble  fatty  acids,  etc.,  of  the  fats  in  the  food  and  in  the  milk 
produced  in  each  period.  These  data  were  not  always  uniform  for  the 
two  cows,  but  they  failed  to  confirm  the  view  that  the  fat  of  the  food  is 
transmitted  directly  to  the  milk.  For  instance,  the  rape  cake,  which 
was  the  lowest  in  volatile  fatty  acids,  gave  milk  fat  with  the  lowest 
content  of  fatty  acids;  but  this  did  not  hold  good  for  the  other  oil 
cakes,  for  the  peanut  cake,  which  contained  considerably  less  fatty 
acids  than  cocoanut  cake,  gave  milk  fat  with  the  highest  content  of 
these  acids. 

The  conclusion  arrived  at  from  these  trials  is  that  the  milk  secretion 
is  not  directly,  but  only  indirectly,  affected  by  feeding,  and  that  the 
feeding  of  large  amounts  of  fat  does  not  increase  the  yield  of  butter 
fat. — e.w.  A. 

Experimental  dairy  work,  J.  W.Bobertson  (Canada  Exptl.  Farms, 
Report  for  1892,  pp.  71-78). — Experiments  in  creaming  milk  (pp.  71-74). — 
Comparisons  were  made  of  raising  cream  with  an  Alexandra  separator, 
in  shotgun  cans  in  ice  water,  and  in  shallow  pans.  The  herd  consisted 
of  Shorthorns,  Ayrshires,  Holsteins,  Jerseys,  Devons,  and  grades.  For 
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one  year,  each  of  these  methods  was  tested  for  a period  of  one  week  in 
every  month.  The  milk  set  in  cans  or  in  shallow  pans  was  skimmed 
after  twenty-two  hours.  The  percentage  of  fat  in  the  skim  milk  ranged 
from  0.03  to  0.3  per  cent  with  the  separator,  from  0.23  to  0.92  with  deep 
setting,  and  from  0.4  to  0.72  with  shallow  setting.  The  percentage  of 
fat  in  the  buttermilk  ranged  from  0.07  to  0.04  where  the  separator  was 
used,  from  0.15  to  0.39  where  the  cream  was  raised  in  deep  setting,  and 
from  0.15  to  0.35  where  it  Avas  raised  in  slialloAV  setting.  The  amount 
of  marketable  butter  obtained  for  100  pounds  of  butter  fat  in  the  milk 
a ppears  from  the  diagram  given  to  have  been  considerably  larger  where 
the  separator  was  used  than  where  the  cream  was  raised  in  either  deep 
or  shallow  setting.  As  between  the  two  latter  methods  of  creaming 
the  result  was  rather  more  favorable  in  the  case  of  shallow  setting. 
It  should  be  remarked,  however,  that  the  temperature  of  the  room  in 
which  the  shallow  pans  were  set  was  not  above  60°  except  during 
June,  July,  and  August. 

Malting  butter  from  cows  more  or  less  advanced  in  the  milking  period 
(pp.  74-76). — Experiments  were  made  in  making  butter  from  the  milk 
of  cows  more  than  six  and  one  half  months  adAmnced,  and  those  less 
than  six  and  one  half  months  advanced  in  the  milking  period,  rais- 
ing the  cream  either  by  means  of  a separator  or  deep  setting.  The 
effect  was  also  tried  of  using  the  milk  of  fresh  cows  with  that  of 
cows  farther  advanced  in  the  milking  period.  With  both  methods  of 
creaming  the  loss  of  butter  fat  was  greatest  with  the  milk  of  cows  more 
than  six  and  one  half  months  in  milk.  “ The  butter  from  the  cows  which 
had  been  milking  for  the  longer  periods  was  not  as  good  in  flavor  as 
that  from  the  milk  of  cows  which  had  been  milking  for  the  shorter 
periods. ” 

“The  addition  of  the  milk  of  one  fresli-calved  cow  to  the  milk  from 
eight  cows  which  had  been  milking  for  periods  exceeding  six  and  a half 
months  each,  resulted  in  the  recovery  of  18.55  per  cent  more  of  the 
butter  fat  than  from  the  milk  of  the  same  cows  when  set  in  deep-set- 
ting milk  pails,  without  the  addition  of  the  milk  from  a fresh -calved 
cow.” 

Churning  siveet  cream  at  different  temperatures  (p.  76). — Forty- two 
tests  were  made  of  churning  sweet  cream  at  temperatures  ranging  from 
41°  to  58°  F.  at  the  beginning  of  churning.  The  temperature  at  finish- 
ing was  from  57°  to  62°. 

“ The  results  from  these  forty-two  tests  indicate  that — 

“ (1)  When  the  churning  of  sweet  cream  is  started  at  a temperature 
of  50°  F.  or  under,  the  quantity  of  butter  fat  remaining  in  the  butter- 
milk need  not  exceed  0.25  of  1 per  cent. 

“(2)  For  the  efficient  recovery  of  the  butter  fat  by  the  churning  of 
sweet  cream,  the  temperature  of  the  cream  should  not  be  above  50°  F. 
when  the  churning  is  started;  and  the  churn  (if  a revolving  one)  should 
not  be  filled  to  more  than  one  quarter  of  its  actual  holding  capacity.” 
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Churning  cream  after  the  addition  of  different  percentages  of  water  (pp. 
77,  78). — Four  series  of  trials  were  made  to  compare  the  effects  of  add- 
ing different  amounts  of  water  to  the  cream  before  souring.  The  cream 
was  raised  by  a centrifugal  separator  from  the  mixed  milk  of  the  herd. 
The  cream  in  each  of  the  four  series  of  tests  was  divided  into  two  equal 
portions,  one  being  ripened  to  the  usual  degree  of  acidity,  and  the  other 
portion  diluted  with  from  10  to  30  per  cent  of  water  before  ripening. 
Slightly  less  fat  was  recovered  in  the  butter  in  churning  where  the 
cream  was  diluted  with  water,  although  the  difference  was  but  slight. 
The  butter  from  the  watered  cream  was  not  so  solid  or  firm  as  the  but- 
ter from  the  normal  cream,  but  there  was  no  appreciable  difference  in 
flavor.  A longer  time  was  required  for  churning  watered  cream,  but 
no  proportion  was  observed  between  the  amount  of  wrater  added  and 
the  time  taken  for  churning. — e.  w.  a. 

Experimental  work  in  dairying  in  1892,  H.  H.  Dean  ( Ontario 1 
Agl.  College  and  Exptl.  Farm , Report  for  1893,  pp.  204-221). — Experi- 
ments on  the  effect  of  food  on  milk  and  butter,  on  butter  fat  in  milk 
and  cream,  and  on  butter-making  on  the  farm  in  summer,  previously 
reported  in  Bulletins  Nos.  75,  76,  and  80  of  the  college  (E.  S.  R.,  voL 
iy,  pp.  606,  611),  together  with  the  following  undescribed  experiments, 
. Milking  two  and  three  times  a day  (pp.  209,  210). — Two  of  the  best 
cows  in  the  college  herd  were  milked  three  times  a day,  at  5 and  11  a, 
m.  and  at  5 p.  in.,  for  two  weeks.  Their  food,  which  had  been  1 xioundl 
of  bran  and  2 pounds  of  ground  barley,  in  addition  to  pasturage,  was1 
increased  to  2 pounds  each  of  cotton  seed  meal,  pea  meal,  and  bran. 
At  the  conclusion  of  the  first  two  weeks  the  cows  were  fed  the  same1 
ration  for  two  weeks  longer  receiving  the  of  grain  in  two  portions  a; 
day  instead  of  in  three  portions,  and  were  milked  twice  daily.  The; 
summarized  results  follow : 


Results  of  milking  twice  and  three  times  daily. 


; 

.2 

"rH 

Total  yield  of  milk 
in  two  weeks. 

Average  percentage 
of  fat  in  milk. 

Total  fat  yielded  in’ 
two  weeks. 

fS 

No.  13. 

Artis. 

No.  13. 

Artis. 

No.  13. 

Artis. 

1 

Milked  twice  daily 

Pounds. 

531 

Pounds. 

819 

Per  cent. 
3. 50 

Percent . 
2.  93 

Pounds. 
18.  59 

Pounds. 
24.  00* 

2 

Milked  three  times  daily 

549 

710 

3.  87 

3.  03 

20.  27 

20. 80 

3 

Milked  twice  daily 

• 489 

607 

3.55 

2.  76 

17.  06 

17.  87- 

“This  experiment  would  seem  to  indicate  that: 

“(1)  Frequent  milking  increases  the  per  cent  of  fat,  as-  both  cows1 
gave  a higher  percentage  in  their  milk  at  noon  and  evening  than  in 
their  morning  milk.  The  average  of  these  two  and  also  of  the  three 
milkings  per  day  was  higher  than  their  general  average  when  milked 
twice  a day.  The  effect  on  the  total  fat  was  to  increase  it  in  the  case 
of  one  cow,  while  it  remained  about  the  same  in  the  other. 

u (2)  One  cow  gave  more  milk  when  milked  three  times  a day  and  the 
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other  gave  less,  presuming  that  the  extra  meal  balanced  the  failing 
pasture. 

“(3)  It  would  not  pay  to  continue  milking  these  cows  three  times  a 
day  for  any  length  of  time,  as  they  seemed  to  regulate  themselves  to 
normal  production  in  a short  time.  It  might  pay  for  a short  time  by 
keeping  the  cow  at  high  pressure.” 

Gland  millring  vs.  quarter  millring  (p.  210). — Two  cows,  seven  and  eight 
months  in  milk,  respectively,  were  used  for  the  trial.  During  two  weeks 
previous  to  the  trial  Cherry  gave  267  pounds  of  milk,  containing  4.67  per 
cent,  or  12.47  pounds,  of  fat;  and  during  two  weeks  in  which  u gland  ” 
milking  was  practiced,  i.  e .,  milking  the  two  teats  on  each  side  together, 
she  gave  266  pounds  of  milk,  with  4.56  per  cent,  or  12.13  pounds,  of  fat. 
In  two  weeks  previous  to  the  trial  Dairy  Queen  gave  250  pounds  of 
milk,  with  4.62  per  cent,  or  11.55  pounds,  of  fat;  and  in  two  weeks  of 
gland  milking  she  gave  228  pounds  of  milk,  with  4.07  per  cent,  or  9.27 
pounds,  of  fat. 

Testing  milk  and  cream  (pp.  211-219). — A description  of  composite 
sampling  and  the  method  of  using  it  in  paying  for  milk  at  factories. 

Creaming  milk  (pp.  219,  220). — The  results  of  a number  of  trials  indi- 
cated the  temperature  for  deep-setting  to  be  45°  F.  or  lower.  In  ten  trials 
the  skim  milk  contained  0.07  per  cent  more  fat  when  the  setting  was 
delayed  some  time  than  when  not  delayed.  Milk  cooled  to  45°  and  then 
set  at  40°,  gave  skim  milk  with  0.12  per  cent  of  fat  as  the  average  of  six 
trials. 

The  skim  milk  from  milk  heated  to  93°  to  110°  before  setting  con- 
tained practically  the  same  percentage  of  fat  as  where  the  milk  was  not 
heated.  In  ten  trials  the  addition  of  10  to  25  per  cent  of  water  between 
118°  and  160°  appeared  to  very  slightly  improve  the  thoroughness  of 
creaming. 

Aerating  milk  for  butter  making  (p.  220). — Four  lots  of  milk  from  the 
college  herd  were  divided,  one  half  being  aerated  and  the  other  half  set 
without  aerating.  Butter  was  made  from  each  lot  under  similar  con- 
ditions. After  keeping  about  two  months  “ there  was  no  difference  in 
the  quality  of  the  butter  so  far  as  Ave  could  tell.” 

Street  vs.  ripened  cream  (p.  221). — Four  comparative  trials  are  reported 
in  making  butter  from  s weet  and  from  ripened  cream.  In  each  case  more 
fat  was  lost  in  churning  the  sweet  cream  and  a longer  time  was  required. 
After  keeping  three  or  four  weeks  the  sweet-cream  butter  was  reported 
off'  flavor  and  of  inferior  quality  to  the  ripened-cream  butter. — e.  w.  a. 

Miscellaneous  dairy  work,  H.  H.  Dean  ( Ontario  Agl.  College  and 
Fxptl.  Farm , Report  for  1891 , pp.  181-186 ). — Belayed  setting  of  milk 
(pp.  181,  182). — The  results  of  nine  comparative  trials,  in  which  the  milk 
was  set  immediately  and  after  starting  an  hour,  indicated  that  u as  far 
as  loss  of  fat  in  the  skim  milk  is  concerned,  there  would  not  appear  to  be 
much  difference  whether  the  milk  be  set  at  once  or  delayed,  so  long  as 
it  is  cooled  to  about  40°  F.  before  it  is  skimmed.” 
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Fat  in  samples  of  milk  taken  at  different  stages  during  milking  (p.  185). — 
Samples  of  the  milk  of  a grade  Shorthorn  cow,  about  six  months  in 
milk,  were  taken  at  three  or  four  different  times  during  milking  on  six 
occasions. 

u While,  as  a rule,  the  last  samples  are  much  richer  than  the  first, 
there  appear  to  be  some  exceptions.  In  the  case  of  No.  1 the  fourth 
sample  is  only  1.8  per  cent  richer  than  the  first,  and  in  the  case  of  No. 
5,  the  first  sample  was  richer  than  the  second.” 

Amount  of  land  required  to  soil  a cow  (p.  186). — About  seven  tenths  of  an 
acre  of  soiling  crops  (green  clover,  green  peas,  tares,  oats,  and  corn 
fodder)  was  sufficient,  with  the  addition  of  252  pounds  of  wheat  bran, 
for  two  cows  for  sixty-three  days.  “ We  might  expect,  therefore,  to 
grow  on  about  one  acre  sufficient  green  food  to  feed  a cow  for  two 
hundred  days  under  ordinary  conditions” — E.  w.  A. 

The  discrimination  between  abnormal  and  adulterated  milk, 
H.  D.  Richmond  ( Analyst , 18  (1893),  Nov .,  pp.  270-279). — The  principal 
means  pointed  out  for 'distinguishing  between  abnormally  poor  milk 
and  adulterated  milk,  are  the  relative  number  of  large  fat  globules; 
the  relation  between  the  fat  and  the  solids-not-fat;  the  removal  of  the 
fat,  increasing  the  proportion  of  solids-not-fat;  the  proportion  of  ash 
in  the  solids-not-fat,  which  are  stated  as  commonly  varying  from  8 to 
8.5  and  averaging  8.3  per  cent;  the  proportion  of  milk  sugar  and  pro- 
teids;  and  the  diphenylamin  test  for  nitric  acid.  In  the  latter  test  milk 
serum  is  used,  and  the  presence  of  a reaction  is  taken  as  an  indication 
that  water  containing  a trace  of  nitrates  has  been  added  to  the  milk. 

In  the  discussion  following  the  paper  exceptions  were  taken  to  nearly 
all  the  means  suggested,  especially  to  the  nitrate  test.  It  was  urged 
that  London  water,  containing  only  a mere  trace  of  nitrates,  might  be 
used  for  the  adulteration,  and  that  normal  milk  might  contain  nitrates 
under  exceptional  conditions. 

In  a supplementary  note  added  since  the  reading  of  his  paper,  the 
author  reports  a trial  of  giving  one  gram  of  potassium  nitrate  per  day  to 
three  cows  for  three  days.  “ Eight  hours  after  the  last  dose  of  potas- 
sium nitrate  was  administered,  the  cows  were  milked,  and  the  milk 
gave  a strong  reaction  for  nitric  acid;  twenty  hours  after  the  last  dose 
the  cows  were  again  milked  and  the  reaction  for  nitric  acid,  though  not 
so  strong,  was  quite  distinct.  . As  I have  on  several  occasions  found 
on  farms  waters  containing  from  10  to  15  parts  per  100,000  of  nitric 
acid,  a quantity  equal  to  one  gram  of  potassium  nitrate  might  easily  be 
absorbed  daily  by  the  cattle.”  These  observations,  he  concludes,  defeat 
the  nitrate  test. — E.  w.  A. 

Determination  of  specific  gravity  of  sour  milk,  M.  Wejbtill 

(Chem.  Ztg .,  17  (1893),  No.  91,  p.  1670). — The  clabbered  milk  is  shaken 
with  a definite  volume  of  ammonia,  usually  about  one  tenth  of  the  vol- 
ume of  the  milk,  and  the  specific  gravity  taken  as  usual,  correcting  the 
reading  for  the  ammonia  added.  Experiments  have  shown  that  no  con- 
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centration  takes  place  by  mixing  the  milk  and  ammonia,  or  at  least  not 
sufficient  to  affect  the  reading.  The  results  of  comparative  determina- 
tions on  fresh  milk  and  on  sour  milk  treated  with  ammonia  showed  prac- 
tically no  difference  in  the  corrected  readings,  0.0003  being  the  largest 
difference. — e.  w.  a. 

The  Babcock  method  for  estimating  butter  fat  in  milk  {Canada 
Fxptl.  Farm , Report  for  1892 , pp.  135-137). — It  is  proposed  to  test  milk 
by  the  Babcock  method  by  means  of  composite  weekly  samples,  the 
sample  taken  each  day  to  represent  one  sixth  of  the  amount  of  fat  usually 
taken  for  the  Babcock  test.  These  combined  samples  are  tested  at 
the  end  of  six  days,  and  experience  indicates  that  curdling  and  souring 
of  the  milk  in  the  test  bottle  previous  to  the  testing  does  not  affect  the 
accuracy  of  the  result.  A pipette  delivering  2.93  c.  c.  of  milk  is  neces- 
sary for  testing  with  this  method. 

Trials  are  also  reported  of  preserving  the  composite  samples  with 
potassium  bichromate.  The  results  are  shown  in  the  following  table: 


Fal  in  composite  milk  samples. 


Composite  sample  (six  clays). 

Bichromate 

and 

Babcock 

test. 

Average  of 
daily  analy- 
ses by 
gravimetric 
method. 

Sample  A 

Per  cent. 
3.  70 
3.  55 
4.85 

Per  cent. 

3. 625 
3. 505 
4.  830 

Sample  B 

Sample  C 

“The  above  represents  the  results  of  a three  weeks’  trial,  but  subse- 
quent work  has  continued  the  great  accuracy  here  depicted. 

“ The  treated  milk  is  perfectly  fluid  at  the  end  of  five  weeks,  and 
allows  of  a perfect  sample  being  then  taken.  # # # 

“ Commercial  potassium  bichromate  is  quoted  at  14  cents  per  pound. 
This  is  sufficient  for  about  1,000  composite  samples.  By  its  use  the 
testing  of  the  milk  is  only  necessary  once  a week,  thereby  saving  a large 
expenditure  of  time  and  labor  over  the  method  now  in  vogue. 

“ In  working  this  method,  I would  advise  the  taking  of  the  milk  sam- 
ple from  the  weigh  can  by  means  of  a tube,  open  at  both  ends,  of  about 
one  eighth  of  an  inch  in  diameter.  The  tube  is  placed  in  the  can, 
the  upper  end  closed  with  the  finger  and  withdrawn.  The  contained 
milk  is  then  allowed  to  run  into  the  patron’s  sample  bottle.  In  this 
way  not  only  is  a thoroughly  representative  sample  obtained,  but  a 
proportionate  amount  of  the  milk  daily  supplied  by  each  patron  is 
secured.” — e.  w.  a. 

On  some  modifications  in  the  Babcock  machine,  C.  B.  O.  Tich- 

borne  ( Analyst , 18  {1893),  Oct.,  pp.  237-240). — The  modification  con- 
sists in  making  the  lid  double  walled  with  about  an  inch  between  the 
walls.  This  space  is  filled  with  about  a pint  of  boiling  water  poured 
in  through  a little  funnel  at  the  apex  of  the  lid.  The  advantages 
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claimed  for  tlie  lieated  lid  are  that  it  maintains  a uniform  temperature 
during  the  test,  prevents  the  solidification  of  any  of  the  fat  in  tlie  stems 
of  the  bottles,  and  makes  the  separation  more  rapid,  “ the  operation 
being  perfectly  complete  in  two  terms  of  five  minutes’  duration  each.” 
The  modified  machine  has  been  patented.  The  author  finds  it  neces- 
sary to  correct  the  results  given  by  the  Babcock  test  according  to  the 
percentage  of  fat,  but  does  not  approve  of  using  a constant  correction 
for  all  cases,  as  suggested  by  Embrey.# — E.  w.  A. 

The  use  of  pasteurised  and  sterilized  cream  in  butter-making, 
Popp  and  Becker  ( Hyg.Rundsch . 3,pp.  530-534 ; abs.  in  Chem.  Centbl ., 
1893 , II]  JSro.  16 , pp.  768 , 769). — The  author  found  in  whole  milk  72,954 
germs  per  cubic  centimeter.  The  germ  content  after  running  this  milk 
through  a separator  was:  Cream  58,275  germs,  skim  milk  21,735  germs, 
and  the  separator  sediment  43,891  germs  per  cubic  centimeter.  Pon 
tionsofthe  skim  milk  and  cream  were  pasteurized  and  others  steril- 
ized. The  pasteurized  skim  milk  contained  1,070  germs  and  the  pas- 
teurized cream  contained  1,170  germs  per  cubic  centimeter,  while  the 
sterilized  skim  milk  and  cream  were  germ  free. 

The  pasteurized,  sterilized,  and  unsterilized  cream  was  churned  with 
the  greatest  care  to  iirevent  contamination  from  without.  The  butter 
from  unsterilized  cream  contained  49,581  germs  per  cubic  centimeter, 
was  normal  in  taste,  and  somewhat  sour;  that  from  pasteurized  cream 
contained  17,630  germs  per  cubic  centimeter,  was  slightly  lardy,  and 
less  sour  than  the  preceding;  and  that  from  sterilized  cream  contained 
7,497  germs  per  cubic  centimeter  was  strongly  lardy,  and  not  sour.  The 
butter  from  pasteurized  and  sterilized  cream  had  a slight  cooked  taste 
at  first,  which  disappeared  in  a few  days. 

In  later  experiments  t,he  authors  found  that  butter  from  pasteurized 
and  sterilized  cream  kept  much  longer  than  that  from  unsterilized 
cream,  that  from  sterilized  cream  keeping  the  longest.  The  authors 
recommend  sterilizing  the  materials  in  butter-making. — e.  w.  a. 

Sweet  cream  butter,  H.  H.  Dean  ( Ontario  Agl.  College  and  Fxptl. 
Farm , Report  for  1891,  pp.  179-181). — Ten  experiments  are  reported  in 
making  butter  from  sweet  cream  during  October  and  November.  The 
loss  of  fat  in  the  buttermilk  was  excessive  when  the  temperature  of 
churning  was  above  52°  or  54°  F.  “ If  a higher  temperature  than  this 
is  used,  from  three  quarters  to  one  and  a quarter  pounds  of  butter 
may  be  expected  to  be  left  in  every  100  pounds  of  the  buttermilk.”  At 
this  temperature  the  average  time  required  for  churning  in  eight  trials 
was  an  hour  and  twenty-six  minutes.  At  62°  the  butter  came  in  about 
one  half  hour,  but  the  buttermilk  contained,  on  an  average,  1.5  per 
cent  of  fat. 

The  first  few  days  after  making  there  was  little  difference  in  flavor 
between  butter  from  sweet  cream  and  from  ripened  cream,  but  after  a 
week  the  sweet-cream  butter  showed  signs  of  spoiling. — e.  w.  a. 
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A contribution  to  the  study  of  cell  membranes  {Contribvzioine  alio  studio  della 
membrana  cellulate),  L.  Buscalioni. — Malpighia,  7 {1893), pp.  60,  tables  2;  abs.  in  Bot. 
Centbl.,  56  {1893),  No.  9,pp.  274,  275. 

Observations  upon  the  pollen  of  certain  Papaveracese  {Osservazioni  sul polline 
di  alcune  Papaveracece),  E.  Baroni. — Nuovo  Giorn.  Bot.  Hal.,  25  {1893),  pp.  130-135; 
abs.  in  Bot.  Centbl.,  56  {1893),  No.  11,  pp.  336,  337. 

The  physiology  of  pollen  with  reference  to  the  motion  of  the  pollen  tubes  {Zur 
Physiologie  des  Pollens,  mit  besonderer  Rilcksiclit  auf  die  chemotropichen  Bewegungen  der 
Pollenschlduche),  H.  Molisch. — Sitzungsber.  Iconigl.  Alcad.  wissensch.  math,  n at.  Classe, 
102  {1893),  No.  1;  abs.  in  Bot.  Ztg.,  51  {1893),  No.  24,  part  II,  pp.  378,  379 ; also  in  Bot. 
Centbl.,  5.6  {1893),  No.  12,  pp.  371,  372. 

FERMENTATION — BACTERIOLOGY. 

Experiments  with  the  Chambeiiand  filter  {Experiences  sur  le  filtre  Chamberland), 
Jour.  Pharm.  et  Chim.,  28  {1893),  ser.  5,  No.  7.  pp.  324-334;  No.  9,  pp.  399-405;  No.  11, 
pp.  484-489. 

The  influence  of  disinfectants  on  yeast  ( TJeber  die  Wirkungen  einiger  Disinfec- 
tionsmittel  auf  He fe),  H.  Will. — Ztschr.  Brauivesens,  16  {1893). 

Studies  of  yeast  {Studien  iiber  Hcfen),  H.  Elion. — Centbl.  Bak.  und  Par.,  14  {1893), 

p.  53. 

A botanical  study  of  acetic  acid  bacteria  {Botanische  Enter  suchun  gen  iiber  essig- 
sdure  Bacterien),  E.  C.  Hansen. — Ber.  deut.  bot.  Ges.,  11  {1893),  Special  No.,  Dec.  19, 
pp.  69-73. 

The  bacteria  of  hot  springs  {TJeber  thermogene  Bacterien)  F.  Cohn. — Ber  deut.  bot. 
Ges.,  11  {1893),  Special  No.,  Dec.  19, pp.  66-69. 

Review  of  the  works  on  bacteria  and  fermentation  published  during  1891 

{Revue  des  travaux  sur  les  Bacteries  et  les  fermentations  publics  pendant  Vannee  1891). — 
L.  Boutroux.—  Rev.  gen.  Bot.,  5 {1893),  No.  58. 

WATER — SOILS. 

Analysis  of  contaminated  waters  {Analyse  des  eaux  alterees),  Crispo. — Rev. 
Cliim.  anal,  app.,  1 {1893),  No.  24,  pp.  294-297. 

On  the  quantity  of  water  contained  in  arable  soil  after  a prolonged  drought 

{Sur  les  quantities  d’eau  contenues  dans  la  terre  arable  apres  un  seclier esse  prolong ee),  De 
Moussy  and  Dumont.— Compt  Rend.,  116  {1893),  No.  19,  pp.  1078-1080. 
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The  nitrifying  ferment  of  the  soil  (Das  nitrificirende  Ferment  des  Bodens ) F.  Berg. 
— Sitzungsber.  Naturf.  Ges.  Dorp  at,  10  (1893),  No.  1 ; abs.  in  Bot.  Centbl,,56  (1893),  No. 
9,  pp.  281-283. 

FERTILIZERS. 

Fertilizers  and  their  application  (Kurze  Anleitung  in  der  Diingerkunde  und  Diin- 
geranwendung) , J.  Reiter  and  J.  P.  Hegner. — Treves  : Steplianus,  1893,  pp.  110.  Price 
1 mark. 

The  industrial  and  commercial  position  of  the  by-products  of  gas  manufac- 
ture (Situation  industrielle  et  commerciale  des  sous-produits  de  la  fabrication  du  gas), 
P.  Mallet. — Bui.  Soc.  Chim.  Paris,  9-10  (1893),  No.  23,  pp.  918-929. 

The  generation  of  free  nitrogen  in  the  fermentation  of  horse  manure,  S. 

Jentys. — Bui.  Acad.  Sci.  Cracovie,  1892,  p.  303;  abs.  in  Centbl.  agr.  Chem.,  S3,  No.  12, 
pp.  801-803. 

Assimilability  of  the  nitrogen  in  barnyard  manure,  S.  Jentys. — Bui.  Acad.  Sci. 
Cracovie,  1892,  Nov.;  abs.  in  Centbl.  agr.  Chem.,  21,  No.  11,  p.  778. 

Concerning  the  question  of  preserving  manure  (Zur  Frage  der  Diingerkonservie- 
rung),  Schultz. — Deut.  landw.  Presse,  20  (1893),  No.  89,  p.  923. 

The  fertilizing  value  and  the  method  of  applying  refuse  from  sugar  factories 
(Der  Diingerwerth  und  die  zweckmassige  Anwendung  der  Melasseschlempe) , Maercker. — 
Fuhling’s  landw.  Ztg.,  42  (1893),  No.  24,  pp.  803-807. 

Concerning  nitrification  (Zur  Kenntniss  der  Nitrification),  E.  Godlewski. — 
Anzeig.  Akad.  Wiss.  in  Krakau,  1892 ; abs.  in  Centbl.  agr.  Chem.,  22,  No.  12,  pp.  848- 
851. 

Concerning  the  nitrogen  question  (Einige  Zeit  und  Streitfragen  aus  dem  Gebiet  der 
Diingunglchre),  P.  Wagner.  — Deut.  landw.  Presse,  20  (1893),  No.  88,  pp.  913,  914;  No. 
90,  pp.  933,  934;  No.  91,  pp.  943,  944;  No.  97,  pp.  1004,  1005. 

Concerning  the  nitrogen  question  (Nochmals  die  Stick stoff frage),  Liebscher. — 
Deut.  landw.  Presse,  20  (1893),  No.  100,  pp.  1037,  1038. 

Are  conditions  conceivable  under  which  manuring  with  saltpeter  might 
diminish  the  nitrogen  content  of  the  soil?  (Sind  Verhdltnisse  denkbar  unter  wel- 
clxen  eine  Saltpeterdiingung  den  Stickstoffgehalt  des  Bodens  erschopft  ?),  P.  Hellstrom. — 
Landw.  Vers.  Stat.,  43,  No.  1 and  2,  pp.  127-141. 

The  guarantee  of  composition  of  nitrate  of  soda  (Die  Gehaltsgarantie  im  Chili- 
salpeter),  R.  Jones. — Ztschr.  angew.  Chem.,  1893,  No.  23,  pp.  696-699. 

On  certain  new  or  very  rare  mineral  phosphates  and  on  the  origin  of 
natural  phosphates  (Sur  quelques  phosphates  mineraux  nouveaux  ou  tres  rares  et  sur  la 
genese  des  phosphates  naturels),  A.  Gautier. — Bui.  Soc.  Chim.  Paris,  9-10  (1893),  No. 
23,  pp.  884-907. 

Manuring  with  phosphates  (TVelche  neueren  Erfahrungen  liegen  iiber  die  Diingung 
mil  Phospor8dure  vor  ?) , Schultze. — Braunschw.  landw.  Ztg.,  61  (1893),  No.  47, pp. 
209-212. 

Comparative  experiments  on  the  relative  fertilizing  action  of  different  phos- 
phates (Vergleichende  Versuche  iiber  die  DiingeWirkung  verschiedener  Phosphate),  O. 
KellneRj  Y.  Kozai,  Y.  Mori,  and  M.  Nagaoka. — Landw.  Vers.  Stat.,  43,  No.  1 and  2, 

pp.  1-26. 

The  purchasing  of  ammonium  superphosphate  ( TJeber  den  Ankauf  von  Ammo- 
niak-Superphosphaten),  G.  Loges .—Sachs,  landw.  Ztschr.,  1893,  No.  46,  pp.  538-540. 

Precautions  to  be  observed  in  buying  Thomas  slag  (Vorsicht  beim  Ankauf  von 
Thomasschlacke),  Morgen. — Ztschr.  Riibenz.  Ind.,  31  (1893),  No.  21,  p.  192;  also  Ztschr. 
landw.  Cent.  Ver.  Sachsen,  (1893),  p.  366. 

Fraud  in  the  fertilizer  business  in  Brittany  (La  fraude  dans  le  commerce  des 
qngrais  en  Bretagne),  G.  Paturel. — Ann.  Agron.,  19  (1893),  No.  12,  pp.  579-593. 
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FIELD  CROPS. 

Concerning  the  cost  of  growing  grain  (Ein  Beitrag  zur  Frage  iiber  die  Productions- 
lcoeten  des  Getfeides). — FUhling’s  landw.  Ztg.,  42  (1893),  No.  23,  pip.  756-761. 

Proposed  experiments  on  the  management  of  meadows  ( Ueber  die  Einrichtun g 
von  Versuchanlagen  zur  Vermehrung  und  Verbesserung  des  Grasbaues),  W.  Touissaint,— 
Dent,  landw.  Presse,  20  (1893),  No.  91,  pp.  942,  943. 

Culture  experiments  with  different  varieties  of  beets  ( Anbauversuch  mit  ver- 
schiedenen  Varietaten  von  EunJcelriiben  an  der  Eeichslandbauschule  zu  Wageningen),  O 
Pitsch. — Deut.  landw.  Presse,  20  (1893),  No.  96,  pp.  992,  993. 

Are  there  external  characteristics  for  distinguishing  a good  beet?  (Gibt  es 
aiissere  Kennzeiclien  einer  gutcn  Eiibe),  H.  Briem. — Wochcnschr.  Cent.  Ver.  Eiibenz. 
Ind.,  31  (1893),  No.  51,  p.  773. 

The  propagation  of  beets  by  means  of  the  leaves  and  seed  stems  (Die  Erzeu- 
gung  der  Eiibe  aus  dem  Blatt  unci  aus  dem  Samenstengel  derselben),  H.  Briem.—  Woch- 
enschr.  Cent.  Ver.  Eiibenz.  Ind.,  31  (1893).  No.  49,  p.  740. 

The  influence  of  the  weather  on  the  sugar-beet  harvest  of  1891  and  1892 

(Die  Wirlcung  des  Welters  auf  die  Zuclcerriibenernte  der  Jahre  1891  und  1892),  W.  Rim- 
pau. — Das  Wettei',  10  (1893),  No.  7. 

Lathyrus  sylvestris  (Die  Waldplaiterbse),  Hauter. — Deut.  landw.  Presse,  20  (1893), 
No.  87,  p.  905. 

Culture  of  Lathyrus  sylvestris  (Die  Waldplaiterbse,  Lathyrus  sylvestris),  A.  Bos- 
winckel. — Deut.  landw.  Presse,  (1893),  No.  97,  p.  1007. 

Proposed  culture  experiments  with  Lespedeza  striata  (Anbanversuche  mit 
Lespedeza  striata),  O.  Burchard. — Deut.  landw.  Presse,  20  (1893),  No.  99,  p.  1023. 

White  mustard  as  a plant  for  green  manuring  (Nochmals  der  weisse  Senf  als 
“ Stickstoffmehrer”),  P.  Wagner. — Deut.  landw.  Presse,  20  (1893),  No.  96, pp.  991,  992, 

Concerning  winter  peas  (Noch  einige  Worte  iiber  Wintererbsen),  A.  Teleki, — Deut. 
landw.  Presse,  20  (1893),  No.  99,  pp.  1021, 1022. 

Experiments  with  varieties  of  potatoes  (Kartojjelanbauversuch  des  landwirth- 
shaftl.  Vereins  zu  Boitzenburg  Um). — Landbote,  14  (1893),  No.  93,  pp.  910,  911. 

Can  the  potato  be  spared  from  the  rotation  on  light  soils  and  may  it  be 
replaced  by  other  plants  ? (1st  die  Kartoffel  in  cler  Fruehtfolge  des  leichten  Bodens  zu 
entbehren,  und  Icisst  sie  durch  den  Anbau  anderer  PJlanzen  ersetzenf),  M.  Maercker. — 
Ztsehr.  Spiritusind.,  1893,  Sup.,  p.  21;  abs.  in  Genfbl.  agr.  Chem.,  22,  No.  12,  pp.  820,  821. 

The  culture  of  wheat  (La  Culture  du  Ble),  Gatellier. — Paris,  1891, pp.  27,  figs.  8. 

French  Rieti  wheat  (Der  firanzosische  Eietkveizen)  E.  Schribaux. — Deut.  landw. 
Presse,  20  (1893),  No.  103,  p.  1061,  fig.  1. 

Wheat  in  its  relation  to  climate  and  the  law  of  correlation  (Der  Weizen  in  semen 
Beziehungen  zum  Klima  und  clas  Gesetz  der  Correlation),  F.  Schindler. — Berlin:  Paul 
Parey,  1893,  pp.  175;  abs.  in  Bot.  Cenibl.,  56  (1893),  No.  11,  pp.  345-347. 

horticulture. 

The  planting  of  fruit  trees  (Plantation  des  arbres  fruitiers),  C.  Grosdemange — 
Lev.  Sort.,  65  (1893),  No.  23,  pp.  538-540. 

Frunus  humilis,  J.  D.  Hooker. — Bot.  Mag.,  50  (1894),  table  7335. 

Concerning  the  propagation,  properties,  and  uses  of  the  banana  ( Ueber  die 
Verbreitung,  Bescliaffenheit  und  Verwendung  der  Banane),  G.  T.  Reiciielt. — Das  Aus- 
lancl,  1893,  No.  22  and  23;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  10,  pp.  314-316. 

The  wintering  of  Musa  ensete  (Hivernagedu  Musaensete),  S.  Motte. — Eev.  Hort., 
65  (1893),  No.  23,  p.  540. 

On  the  culture  of  the  mulberry  tree  for  the  silkworm  (Om  plantering  af  mull- 
bdrstrdd  for  sillcesodling),  I.  L.  Strom. — Kgl.  Landt.  Alcad.  Handl.  Tidslcr.,  32  (1893), 

pp.  122-126. 

The  culture  of  pinks  (Culture  de  Veeillet  des  fieuristes),  S.  Mottet. — Eev.  Hort., 
65  (1893),  No.  23,  pp.  547-549. 
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FORESTRY. 

Investigations  on  the  effect  of  the  mechanical  cultivation  of  the  soil  and  the 
covering  of  the  soil  with  moss  on  the  growth  of  the  pine,  and  studies  on  the 
growth  of  the  pine  in  bare,  uncultivated  soil,  and  on  the  effect  of  watering  the 

soil  ( Untersuchungen  tiler  den  Einfluss  dermechanischen  Bode n bearbei t un g und  dev  Bedeck- 
ung  des  Bodcns  mit  Moss  auf  das  Wachstum  der  Fichtenpflanzen,  nebst  Studien  iiber  das 
gedeihen  der  Fichte  im  nackten,  unbearbeitften  Boden  und  iiber  die  Wirkung  des  Begiess- 
ens  der  Fichtenpflanzbette),  A.  Cieslar. — Ccntbl.  gesammte  Forstwesen,  1893,  pp.  15; 
abs.  in  Centbl.  agr.  Client.,  21,  A To.  11,  pp.  721,  722. 


SEEDS. 

On  the  determination  of  the  origin  of  American  clover  seed  ( TJeber  die  Herkunft- 
bestimmung  americanischer  Kleesaaten),  O.  Burciiard. — Landw.  Vers.  Stat.,  43  (1893), 
No.  3 and  4,  pp.  239-246. 

The  treatment  of  seed  grain  ( Das  Beizen  des  Samengetreides) , F.  Bechtel. — 
Wiener  landw.  Ztg.,  43  (1893),  No.  98,  pp.  804,  805. 

The  relative  seed  values  of  different  sizes  of  beet  seed  balls  (Der  Worth  ver - 
schiedenem  grosser  Riibenknduel). — Winner  landw.  Ztg.,  43  (1893),  No.  92,  p.  755. 

DISEASES  OF  PLANTS. 

Phoma  betae  (Die  neue  Rubenseuche  Phonia  betas  und  ihr  gegenwartiger  Stand), 
Frank. — Deut.  landw.  Presse,  20  (1893),  No.89,pp.  921,  922,  colored  plate  1. 

The  treatment  of  the  leaf-spot  disease  of  beets  (Die  Blattsflechenkrankheit  der 
Rube  und  ihr  Auftreten),  F.  Kudelica. — Deut.  Zuckerind.,  1893,  p.  1632;  abs.  in  Woch- 
enschr.  Cent.  Ver.  Riibenz.  Ind.,  31  (1893),  No.  47,  pp.  707,  708. 

A preliminary  report  on  the  alternation  of  hosts  of  the  crown  rusts  of  grain 
and  of  the  gooseberry  rust  (Vorlaufige  Mittheilung  iiber  den  Wirthwechsel  der  Kronen- 
roste  des  Getreides  und  des  Stachelbeerrostes),  H.  Klebahn. — Ztsclir.  Pflanzenkrank., 
3 (1893)  p.  199;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  9,  p.  281. 

Concerning  the  smut  of  grain  ( TJeber  die  Schicarze  des  Getreides),  H.  Giltay. — 
Ztschr.  Pflanzenkrank.,  3 (1893),  p.  200. 

The  Uredineae  and  their  host  plants  (Les  TJredinZes  et  leur  plantes  nourr  icier  res), 
G.  Poirault. — Jour.  Bot.  France,  7(1893),  Sup,,  p.  391. 

The  Uredineae  ( TJredmees)  P.  A.  Dangeard  and  Sappin-Trouffy. — Le  Botaniste, 
1893,  ser.  3,p.  119;  abs.  in  Bot.  Centbl.,  56  (1893),  No.  11,  pp.  327,  338. 

On  the  Peronospora  of  grapes  (Nota  sulla  Peronospora  della  Vite),  A.  N.  Ber- 
lese. — Rivista  patol.  veg.,  2 (1893),  p.  109. 

Diseases  of  sugar  cane,  N.  A.  Cobb. — Agr.  Gaz.,  N.  S.  Wales,  14  (1893),  No.  10, 
pp.  777-833,  figs.  70. 

Trichosphaeria  sacchari,  a fungus  of  sugar  cane,  G.  Massee. — Ann.  Bot,,  7 
(1893),  No.  28,  pp.  515-532,  plate  1. 

Some  attributes  of  the  spores  of  parasitic  fungi  ( TJeber  einige  Eigenschaften  der 
Keimlinge  parasitisclier  Pilze),  M.  Busgen. — Bot.  Ztg.,  1893,  No.  3 and  4,  pp.  53-72; 
abs.  in  Bot.  Centbl.,  56  (1893),  No.  10,  pp.  309-311. 

Anatomical  investigation  of  Rcestelia  cancellata  of  the  pear  (Ricerche  anato- 
miche  sopra  i tumori  della  foglie  e rami  di  Pero  causati  dal  parassitisimo  della  Rcestelia 
cancellata),  V.  Peglion. — Rivista  patol.  veg.,  2(1893),  pp.  23-37;  abs.  in  Bot.  Centbl.,  65 
(1893)-,  No.  11,  pp.  339,  340. 

Diseases  of  Danish  crops  in  1892  (Oversigt  over  de  i 1892  hos  markens  aolsplanter 
optraadte  sygdomme),  E.  Rostrup. — Tidsskr.f.  Landokon.,  12  (1893),  pp.  625-643. 
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ENTOMOLOGY. 

A contribution  to  the  study  of  trichina  ( Contribution  a V etude  de  la  trichinosis ), 
P.  Cerfontaine. — Bui.  Boy.  Acad.  Belgique,  25  {1893),  ser.  3,  pp.  464-488,  plate  1. 

The  clover-leaf  weevil  Phytonomus  punctatus  in  Italy,  F.  M.  Webster. — Can. 

Ent.i  1893,  pp.  255,  256. 

The  grain  beetle  (Lema  melanopus)  {Das  Getreidehdhnchen),  K.  Sajo. — Ztsclir. 
Pfianzenkrank.,  3(1893),  No.  3,  pp.  129-137 ; Tubs.  in  Bot.  Centbl.,  56  {1893),  No.  12,  pp. 
374,  375. 

Hydrcesia  misasea  on  the  potato  in  Germany'  {Bin  neuer  Feind  der  Kartoffel),  H. 
Clausen. — Landw.  Wochenbl.  Scliles.  Holst.,  1893,  No.  50,  pp.  520,  521,  fig.  1. 

A new  insect  enemy  of  the  sugar  beet  {Em  neuer  Zuclcerriiben schadling),  A. 
Chobaut. — Woch&ifschr.  Cent.  Ver.  Biibenz.  Ind.,  31  (1893),  No.  47,  p.  707. 

Fourteenth  report  upon  the  injury  caused  by  phylloxera  ( Vierzehnte  Denkschrift 
beireffend  die  Bekampfung  der  Beblauskran kheit,  1891). — Berlin,  1892,  pp.  569,  charts  '3 ; 
abs.  in  Bot.  Centbl.,  56  (1893),  No.  8,  pp.  251-253. 

A new  rose  enemy  (Ein  neuer  Boscn feind) , B.  Frank. — -Cartenflora,  1893,  p.  676. 

Concerning  the  insect  injuries  of  shade  and  forest  trees  ( Ueber  einige  Insect- 
schddlinge  der  Laub-  und  Waldbaume  in  Norwegen),  W.  M.  Schoyen. — Ztsclir.  Pfianzen- 
krank., 3 (1893),  p.  266. 

Observations  and  experiments  on  the  life  history  and  destruction  of  span- 
worms  ( Beobachtungen  undVersuche  iiber  die Lebensweise  und  Bekampfung  der  sell  adlichen 
Frostspanner),  Brummer. — Deut.  landw.  Presse,  20  (1893),  No.  88,  p.  915  ; No.  89, p.  924, 
figs.  4. 

ANIMAL  PHYSIOLOGY. 

Albuminoid  digestion  (Eiweissver  darning),  J.  Brod. — Inaugural  Dissertation, 
Wurzburg ; abs.  in  Centbl.  Physiol.,  7,  pp.  410,411;  and  in  Cheni.  Centbl.,  1893,  II,  No. 
25,  p.  1065. 

The  physiological  importance  of  myrosin  (Die  physiologische  Bedeutung  des  Hyro- 
sins),  W.  Spatzier. — Jahrb.  wiss.  Bot.,  25,  p.  39;  abs.  in  Chem.  Centbl.,  1893,  II,  No. 
25,  p.1064. 

The  mineral  matters  of  bones  and  teeth  (Die  Mineralstoffe  der  Knoclien  und 
Zdhne),  S.  Gabriel. — Ztsclir.  physiol.  Chem.,  18,  pp.  257-303;  abs.  in  Chem.  Centbl.,  1893, 
II,  No.  21,  pp.  943-945. 

FOODS — ANIMAL  PRODUCTION. 

Studies  on  sunflower-seed  cake  ( Ueber  Sonnenblumenkuchen) , T.  Kosutany.— 
Landw.  Vers.  Stat.,  43  (1893),  No.  3 and  4,  pp.  253-263. 

On  pumpkin-seed  cake  (Ueber  Kurbiskernkuchen) , T.  Kosutany. — Landw.  Vers, 
Stat.,  43  (1893),  No.  3 and  4,  pp.  264-270. 

The  lecithin  content  of  some  vetetable  materials  ( Ueber  den  lecithi  n g eh  alt  einV 
ger  vegetabilisclier  Substanzen),  Z.  Schulze  and  S.  Frankfurt. — Landw,  Vers.  Stat., 
43  (1893),  No,  3 and  4,  pp.  307-318. 

A study  of  different  sorts  of  meal,  and  a new  method  of  determining 
the  fineness  of  meal  ( Untersuchung  von  Mehlsorten  nebst  einer  neuen  Metliode  zur 
Bestimmung  der  Feinlieit  der  Mehle),  V.  Yedrodi. — Ztsclir.  angew.  Chem.,  1893,  No.  23, 
pp.  691-696. 

The  bread  question  (Die  Brot  Frage),  E.  Sell. — Arb.  Kais.  Gfesund.  Amt,  8,  p. 
608;  abs.  in  Ztschr.  angew.  Chem.,  1893 , No.  23,  pp.  720,  721.  » 

The  use  of  skim  milk  in  place  of  water  in  bread-making  (Die  Anwendung  von 
Magermilch  anstatl  Wasser  bei  der  Brotbereitung) , Mollc.  Ztg.,  7 (1893),  No.  50,  pp.  678, 
679. 

Experiments  on  the  digestibility  and  nutritive  value  of  the  seed  of  various 
grains  ( Versuche  iiber  die  Venlaulichkeit  und  den  Nahrwert  verschiedener  Cerealienkorner), 
H.  Weiske. — Landw.  Vers.  Stat.,  43  (1893),  No.  3 and  4,  pp.  207-222. 
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The  feeding  value  of  Astragalus  glycyphyllos  (Zum  Futtcrwerth  des  Suss- 
Traganths  Astragalus  glycyphyllos ),  Baessler. — Wochenschr.  pom.  okon.  Ges.,  1893, 
No.  25, p.  291. 

The  feeding  value  and  digestibility  of  dried  and  disembittered  lupine  seed 

( Ueber  den  Nahnvert  middle  Verdaulichkeit  geiroclcneter  und  entbitlerter  Lupinenkurner), 
H.  yfYASKR.—Landwirt,  1893,  Nov.;  abs.  in  Milch  Ztg.,  22(1893 ),  No.  46, pp.  755,756. 

The  loss  in  weight  of  meat  by  heating  ( TJeber  den  Gewichtsverlust  des  Fleisclies 
Ijeim  Erwarmen),  E.  Ferrati.— Arch.  Hyg.,  19,  No.  3,pp.  31S-326. 

Grains  of  paradise — Amomurn  ( Die  Far  a di  es-korn  er ) , T.  F.  Hanausek. — Chem. 
Ztg.,  17  (1893),  No.  96,  pp.  1765-1769,  figs.  4. 

On  so-called  “Turkish  honey”  (JJeber  den  sogenannten  “tiirkischen  Honig”), 
A.  Fajans .—Chem.  Ztg.,  17  (1893),  No.  99,  p.  1826. 

The  value  of  microscopic  investigation  of  foodstuffs  (Welch e Eigenschaften  der 
Fuitermittel  werden  durch  die  mikroscopische  Untersuchung  ermitteltf),  Brummer. — 
Landbote,  14  (1893),  No.  92, pp.  894-896. 

Determination  of  ergot  in  flour  and  bran  (Bestimmung  von  Mutterkorn  in  Mehlen 
und  Kleien),  H.  Lauck. — Landw.  Vers.  Stat.,  43  (1893),  No.  3 and  4,pp.  303-306,  fig.  1. 

Poisoning  cases  from  concentrated  feedstuffs  (Forgiftniug  ved  kraftfoderstoffe), 
j.  Nielsen. — Landmands.  vennen,  1 (1893), pp.  91-103. 

Suggestions  for  the  rational  feeding  of  dairy  animals  (Ratschldge  zur  rationellen 
Milchvieh-Fiitterung),  A.  Morgen. — Verbandes  der  landw.  Genossenschaften  der  Provinz 
Sachsen.  Price  1 mark. 

Effect  of  food  on  milk  (Per  Einfluss  der  verschie  denar  tig  en  Fuitermittel  auf  die 
Beschaffen licit  der  Milch),  Luttig. — Dent.  Vierteljahressch.  off.  Gesundheitspflege,  25,  No. 
2,  pp.  235-263;  abs.  in  Vierteljalir.  Chem.  Nahr.  und  Genussmtl.,  8 (1893),  No.  2,  p.  97. 
A resume. 

Breeding  for  milk  rich  in  fat  (Ueber  die  Zucht  von  Fettmilchkiihen),  Nickel. — 
Landbote,  14  (1893),  No.  94, pp.  915-917. 

Horses  and  cattle  in  their  relation  to  climate  (Pferd  und  Bind  in  iliren  Bezich- 
ungen  zum  Klima),  R.  Muller. — Fuhling’s  landw.  Ztg.,  42  (1893)  No.  23,  pp.  751-753. 

Cutting  straw  for  litter  (Das  Schneiden  des  Strobes  zur  Streu;  dessen  direkte  und 
indirekle  Vorteile),  I.  Feil. — Pent,  landw.  Presse,  20  (1893),  No.  87,  p.  902. 

Goose-breeding  (Einiges  iiber  die  Gdnzezucht),  L.  Meyer. — Dent,  landw.  Presse,  20 
(1893),  No.  88,  p.  914. 

DAIRYING. 

Abnormal  milk  (Abnormale  Milche),  E.  v.  Raumer .—Abs.  in  Milch  Ztg.,  22  (1893), 
No.  49,  p.  804. 

Prevention  of  adulteration  of  butter  and  cheese  (Ueber  die  Verhinderung  der 
Vdlschung  von  Butter  und  Ease),  Du  Roi  and  Wolln r.—Molk.  Ztg.,  7 (1893),  No.  50, 
pp.  677,  678  ; No.  51,  pp.  690-692. 

The  appearance  of  butter  on  melting  as  an  indicator  of  adulteration  (Die  But- 
ter-Schmelzprobe),  E.  Reich. — Milch  Ztg.,  22  (1893),  No.  48,  pp.  787-789. 

Analysis  of  the  butter  of  commerce,  C.  Violette. — Compt.  Bend.,  117,  (1893), 
No.  24,  p.  856;  abs.  in  Chem.  News,  68  (1893),  No.  1779, p.  312. 

The  size  and  number  of  fat  globules  in  the  milk  of  cows  of  different  breeds 
(Ueber  die  Grosse  und  die  Zalil  der  Fetterkilgelchen  in  der  Milch  von  Euhen  verschiedener 
Bassen),  O.  Schellenberger.— Milch  Ztg.,  22  (1893),  No.  50,  pp.  817-819. 

Investigations  of  the  fat  content  of  centrifugal  skim  milk  ( Undersogelser  af 
fedtmdngden  i centrifuge  mcilk),  B.  Boggild. — Ugeskr.  f.  Landmdnd,39  (1893),  pp.  597- 
599. 

On  goat’s  milk  (Die  Ziegenmilch),  E.  Axderegg. — Oesterr.  landw.  Wochenbl.,  1893, 
No.  37;  No.  42,  pp.  330,  331. 

Butter  from  goat’s  milk  (Ziegenbuttcr),  E.  Gutzeit. — Milch  Ztg.,  22  (lS93),Nu.  46, 

p.  756. 
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Bacteriology  in  its  relation  to  dairying  ( Die  Bdkteriologie  in  Hirer  Bezichung  zur 
Milchwirthschaft),  P.  Schuppan. — Centbl.  Bale. und  Par.,  13,  No.  16,  pp.  527-531,  and 
No.  17,  pp.  555-559 ; abs.  in  Bot.  Centbl.,  56  (1893),  No.  12, pp.  376,  377. 

The  relations  of  the  phosphate  and  casein  to  lactic  fermentation  ( Ueber  die 
Beziehungen  der  Phosphate  und  des  Kaseins  zur  Milchsauregarung),  H.  Timpe. — Landw. 
Vers.  JStat.,  43  (1893),  No.  3 and  4,  pp.  223-238. 

A new  cause  of  bitter  milk  (Bin  neuer  Gr  und  fur  das  Entstehung  von  bitterer  Milch), 
Vandenhoydonck. — Schweiz.  Arch.,  35;  abs.  in  Molk.  Ztg.,  7 (1893),  No.  51,  p.  693. 

Description  of  a vacuum  milk  can  ( V acuummilchJcanne) . — Wiener  landiv.  Presse, 
43,  No.  92,  pp.  755,  756. 

Ahlborn’s  Babcock  milk  test  (Ahlborn’s  Milchprufungs-Appara  t,  System  Babcoclc, 
zur  Bestimmung  des  Fettgehalts  der  Milch). — Fuhling’s  landw.  Ztg.,  42  (1893),  No.  23,  pp. 
769-772. 

Milk-testing  (Fettbestimmungen  in  Milch  und  Milch-Mischproben) , P.  Vieth. — Fiih- 
ling-s  landw.  Ztg.,  42  (1893),  No.  23,  pp.  753-756. 

The  determination  of  the  fat  content  of  milk  (Milch fettbestimmungen  bei  Pro - 
bemelkungen) , S.  v.  Eselk6. — Wiener  landiv.  Ztg.,  43  (1893),  No.  101,  pp.  828,  829. 

A new  method  of  churning,  U.  W.  Massalsky. — Abs.  in  Milch  Ztg.,  22  (1893),' 
No.  46,  p.  758. 

Contributions  to  the  study  of  the  ripening  of  cheese  (Beitrdge  zur  Erforschung 
der  Kdsereifung ) , Baumann. — Molk.  Ztg.,  7 (1893),  No.  48,  pp.  649,  650. 

The  Kleeman  pasteurizing  apparatus  (Betrachtungen  iiber  ein  neues  Pasteurisir- 
und  Sterilisir-Verfahren  mit  seinen  Consequenzen  fur  die  Milchwirtsch aft),  M.  Ullmann. 
— Landw.  Ann.  meckl.  pat.  Ver.,  1893,  No.  49,  pp.  393-398. 

Electric  light  for  creameries  (Elektrisches  Lichtfiir  Molkereieu),  E,  Backhaus. — 
Molk.  Ztg.,  7 (1893),  No.  51,  pp.  689,  690. 

TECHNOLOGY. 

Concerning  the. use  in  the  manufacture  of  sugar  of  an  oven  heated  by  elec- 
tricity.— Bui.  Assn.,  1893,  p.  27;  abs.  in  Wochenschr.  Cent.  Ver.  Biibenz.  Ind.,31  (1893), 
No.  47,  p.  706. 

Corn  for  the  manufacture  of  beer  (Mais  zur  Hcrstellung  von  Bier),  R.  Wahl.— 
Ally.  Brauer-  und  Hopfen  Ztg.,  1893,  No.  131,  pp.  2117-2119 ; No.  132,  pp.  2137,  2138. 

AGRICULTURAL  ENGINEERING. 

On  drainage  ( Ueber  Drainage),  Krieger. — Ztschr.  Biibenz.  Ind.,  31  (1893),  No.  20, 
pp.  181-184;  No.  21,  pp.  189-192. 

An  experiment  in  irrigation  (Wiesenbereiselungserfolg),  Wolkenhaar. — Landw. 
Verbl.  Ostfriesland;  abs.  in  Dent,  landw.  Presse,  20  (1893),  No.  90,  p.  935. 

miscellaneous. 

Agriculture  without  animal  husbandry  (Kan  jordbrnk  utan  kreatursskotsel  med 
hopp  om  framgaang  drifvas  inorn  Sverige?),  S.  Rhodin. — Kgl  Landt.  Akad.  Handl. 
Tidsskr.,  32  (1893),  pp.  298-315. 

The  American  system  of  husbandry  (Das  amerikanische  Wirthschaftsystem.) — 
Chem.  Ztg.,  17  (1893),  Bepert.,  p.  306. 

Methods  of  keeping  farm  accounts  (Landwirthschaftliche  Buchfiihrung  fur  den 
kleinsten,  kleineren,  und  mittleren  Betrieb),  Steinriede. — Ztschr.  landw.  Cent.  Ver. 
Sachsen,  Nov.,  1893,  pp.  401-418. 

Government  aid  to  horse-breeding  in  Hungary,  E.  E.  Borostyanko. — Deut. 

landw.  Presse,  20  (1893),  No.  96,  p.  991. 

Agricultural  experimentation  and  the  activity  of  the  agricultural  experi- 
ment stations  in  Prussia  during  1892  (Das  landwirthschaftliche  Versuchswesen  and 
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die  Thdtigkeit  der  landwirthschaftlichen  Versuchstationen  Preussens  im  Jahre  1S92),  K. 
Rumker. — Lanclw.  Jahrb.,  22  {ISO 2),  sup.  JIT,  p.  244. 

The  alpine  experiment  garden  near  Aussee,  Austria,  and  the  experiments 
conducted  there  since  1890  in  seed  and  fodder  culture  {Die  alpine  Versuchs- 
garten  auf  der  Vorder-Sandlingalpe  bci  Aussee,  und  die  dasselbst  im  Jahre  1S90  begonnenen 
Samenkultur-  und  Futterbauversuche),  T.  von  Weinzierl. — Lanclw.  Vers.  Stat.,  43,  No, 
1 and  2,  pp.  27-126,  plates  9. 

Report  of  the  Rostock  experiment  station  for  1892  ( Thdtigkeits-Bericht  der 
landwirthschaftlichen  Fersuchs-station  Rostock  fur  das  Jalir  1892). — Landw.  Ann.  meckl. 
pat.  Ver.,  1893,  No.  50,  pp.  401-403. 

The  agricultural  institute  of  Gottingen  university  {Das  landwirthschaftliche 
Institut  der  Universitat  Gottingen). — Bent,  lanclw.  Presse,  20  {1893),  No.  88,  pp.  910, 
911,  figs.  4. 

Wages  cf  farm  laborers  in  Denmark  {Arberdslonulu  paa  landet  i Danmark),  V. 
Hansen. — Tidsskr.  Landbkon.,  12  {1893),  pp.  693-709. 

Report  of  meat  exports  from  Denmark  to  England  in  the  spring  and  sum- 
mer of  1893  {Beretning  om  kjddforsendelserne  til  England  i foraaret  og  sommeren  1893), 
J.  Arup. — Tidsskr.  Landokon.,  12  {1893),  pp.  665-682. 

A critical  examination  of  Weismamrs  theory  {Xritische  Dcirstellung  der  TVeis- 
mann’schen  Theorie),  G.  J.  Romanes. — Leipzig:  Engdmann,  1S93,  pp.  288.  Price  4 
marks. 

The  inadequacy  of  “natural  selection, ;;  H.  Spencer. — The  Contemporary  Review, 
1893,  Feb. -May,  pp.  69;  abs.  in  Bot.  Centbl.,  56  {1893),  No.  10,  pp.  303-305. 

The  late  Prof.  Tyndall. — Chem.  News,  68,  No.  1776,  p.  2S0. 


Indiana. — Purdue  University  sustained  a severe  loss  on  January  23,  when  the  new 
engineering  laboratory  was  burned,  only  four  days  after  its  dedication.  The  lire 
originated  in  the  boiler' room  and  spread  so  rapidly  that  only  the  wood  room  and 
foundry  could  be  saved.  The  machine  shop  with  its  entire  equipment,  the  forge 
room,  containing  thirty- two  power  forges,  and  the  laboratory  for  advanced  work,* 
with  much  scientific  apparatus,  were  completely  destroyed.  The  main  portion  of 
the  building,  50  by  150  feet,  three  stories  high,  and  containing  drawing,  recitation, 
and  lecture  rooms,  offices,  instrument  rooms,  and  a mechanical  museum,  were  also 
burned,  though  some  of  the  furniture  and  apparatus  were  saved. 

The  building  cost  $100,000  and  the  machinery  $80,000;  the  insurance  was  $45,500. 
Not  an  inconsiderable  feature  of  the  loss  is  the  destruction  of  books,  papers,  and  data 
belonging  to  members  of  the  faculty,  instruments  owned  by  the  students,  and 
machinery  and  apparatus  loaned  by  manufacturers. 

The  work  of  the  university  will  not  be  interrupted,  and  it  is  hoped  and  expecfed 
by  those  in  charge  that  a new  building  as  good  as  the  one  burned  will  soon  be  in 
process  of  construction. 

Kentucky  Station. — The  large  barn  on  the  station  farm  was  burned  December 
23,  with  all  its  contents.  The  crops  of  the  year  and  all  the  tools,  implements,  etc., 
belonging  to  the  station  Were  burned,  together  with  8 head  of  live  stock  and 
53  boxes  of  exhibits  from  the  World's  Fair,  presented  by  the  State  to  the  station. 
The  value  of  the  barn  was  $4,000,  insured  for  $3,000.  There  was  no  insurance,  on 
the  contents. 

Michigan  College. — A six  weeks’  course  in  practical  dairy  husbandry  will  be 
given  at  this  institution  during  January  and  February.  The  work  will  be  under 
the  immediate  supervision  of  Prof.  C.  D.  Smith,  and  the  instruction  will  be  divided 
into  five  subcourses : (1)  Dairy  practice  in  butter-making,  (2)  dairy  chemistry,  (3) 
breeding,  selecting,  and  feeding  dairy  stock,  (4)  judging  and  scoring  butter,  and  (5) 
study  of  dairy  literature. 

Nebraska  Station. — Dr.  A.  T.  Peters,  of  Chicago,  is  to  begin  work  at  the  station 
as  veterinarian  or  investigator  of  animal  diseases  February  1,  1894. 

Washington  Station. — Much  interest  is  being  manifested  in  this  State,  particu- 
larly in  the  “Palouse  country,”  in  which  the  station  is  located,  in  the  adaptability 
of  Washington  climate  and  soil  to  the  successful  culture  of  sugar  beets.  Some  incon- 
clusive work  has  already  been  done  by  boards  of  trade.  The  chemical  division 
of  the  station  is  making  preparations  for  systematic  work  in  this  direction.  It  is 
proposed  to  enlist  the  aid  of  farmers  in  every  county  and  so  make  the  work  some- 
thing more  than  local.  Seed  will  be  distributed,  with  printed  instructions  for  cul- 
ture, and  it  is  hoped  that  the  trials  of  the  coming  season  will  furnish  consider- 
able reliable  data  on  the  subject.  At  present  the.  chemical  division  is  engaged  in 
the  analysis  of  typical  soils  from  various  portions  of  the  State,  and  will  issue  a bul- 
letin on  the  work  about  February  15. 

The  station  entomologist  is  studying  the  tomato  blight. 
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During  the  season  just  past  the  division  of  agriculture  has  made  a large  number 
of  variety  tests,  tbe  results  of  which  are  soon  to  be  published.  A test  in  feeding- 
swine  is  now  being  conducted,  using  wheat  and  barley  as  foods. 

American  Forestry  Association. — Tbe  annual  meeting  of  Ibis  association  was 
held  at  Washington  at  tbe  Department  of  Agriculture,  December  15,  1893.  Tbe 
meeting  was  mainly  of  a business  character,  devoted  principally  to  tbe  election  of 
officers  for  tbe  ensuing  year  and  to  considering  measures  for  the  promotion  of  the 
objects  of  the  association,  especially  tbe  protection  of  tbe  public  forests  which  have 
recently  been  set  apart  in  reservations  by  Presidential  proclamations,  under  tbe  act 
of  Congress  of  1891.  No  important  papers  were  read  at  this  meeting,  tbe  great 
number  of  such  papers  read  at  tbe  special  meeting  at  Chicago  in  October  having 
left  a great  amount  of  material  on  band  awaiting  publication  and  distribution. 
Tbe  executive  committee  of  tbe  association  is  now  considering  tbe  most  feasible 
method  of  laying  these  papers  before  tbe  public. 

Tbe  officers  of  last  year  were  reelected  for  the  most  part,  a few  changesbeing  made 
among  tbe  vice-presidents,  one  of  whom  is  appointed  for  each  State  and  Territory. 
Hon.  J.  Sterling  Morton,  Secretary  of  Agriculture,  was  chosen  president;  J.  D.  W. 
French,  of  Boston,  corresponding  secretary;  N.  H.  Egleston,  of  Washington,  record- 
ing secretary;  and  Dr.  A.  M.  Fisher,  of  Philadelphia,  treasurer. 

It  is  expected  that  tbe  association  will  bold  a special  meeting  at  Albany  in  tbe 
course  of  tbe  winter,  the  principal  object  of  which  will  be  to  give  its  support  to  the 
movement  which  is  now  making  to  preserve  tbe  great  Adirondack  forest  from  destruc- 
tion, by  securing  its  possession  by  tbe  State  of  New  York  as  a great  public  forest 
park. 

Tbe  members  of  tbe  association  expressed  their  hearty  approval  of  tbe  bill  known 
as  tbe  McCray  bill  for  tbe  management  and  protection  of  tbe  public  forest  reserva- 
tions which  have  been  made  during  tbe  last  two  ye.ars,  and  which  now  amount  to 
13,000,000  acres  in  extent. 

Minnesota  Botanical  Studies. — Geological  and  Natural  History  Survey  of  Min- 
nesota, Bui.  No.  9,  contains  tbe  following  articles:  On  tbe  occurrence  of  sphagnum 
atolls  in  central  Minnesota,  Conway  MacMillan,  pp.  2-13;  Some  extensions  of  plant 
ranges,  E.  P.  Sheldon,  pp.  14-18;  On  tbe  nomenclature  of  some  North  American  spe- 
cies of  Astragalus,  E.  P.  Sheldon,  pp.  19-24;  List  of  fresh-water  algse  collected  in 
| Minnesota  during  1893,  J.  E.  Tilden,  pp.  25-31;  On  the  poisonous  influence  of  Cypri- 
pedium  spectabile  and  C.  pubescens,  D.  T.  McDougal,  pp.  32-36. 

Tbe  following  new  species  are  described  by  Mr.  Sheldon:  Polygonum  ridulum,  Aster 
longulus,  Astragalus  elatiocarpus,  and  A.  scorbinatulus. 

Mr.  McDougal  concludes  that  tbe  poisonous  influence  of  tbe  Gypripediums  is  local- 
ized in  tbe  abundant  hairs  with  which  the  plant  is  covered.  Two  forms  are  noted, 
one  curved  and  septate,  ending  in  a sharp  point,  tbe  other  a glandular,  septate  hair. 
Both  are  acid  in  their  reaction. 

Sugar  maples  and  maples  in  winter. — In  tbe  Fifth  Annual  Beport  of  Missouri 
Botanic  Gardens,  William  Trelease  revises  tbe  species  of  sugar  maple  and  recognizes 
in  tbe  Saccharum  group  the  following  species  and  varieties;  Acer  saccharum,  A. 
smeharum  nigrum,  A.  saccharum  barbatum,  A.  floridanum,  A.  floridanum  acuminatum , 
ana  A.  grandidentatum.  A synoptical  key  and  descriptions  based  on  tbe  winter  con- 
ditions of  all  the  North  American  species  of  Acer  are  given. 

Secondary  effect  of  foreign  pollen. — C.  W.  H.  Heidemann,  of  New  Ulm, 
Minnesota,  gives  in  a brief  report  the  results  of  two  years’  experiments  in  crossing 
and  hybridizing  plums,  and  thinks  that  it  is  conclusively  shown  that  the  effect  of 
foreign  pollen  increases  or  decreases  productiveness,  and  within  certain  limits  influ- 
ences the  size  and  quality  of  the  fruit.  Tbe  following  experiments  are  cited: 

Tbe  Wolf  plum  possesses  many  qualities  to  make  it  desirable  for  use  as  one  of  tbe 
parents  of  a future  improved  race  of  plums.  Last  season  about  100  blossoms  of  tbe 
Wolf  were  pollinated  with  6 other  varieties.  Those  pollinated  with  the  pollen  of 
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Hiawatha  soon  showed  the  beneficial  effects  of  the  cross  and  were  far  superior  in 
size  and  quality  to  all  the  rest.  Hiawatha  is  a pure  Primus  americana,  but  it  comes 
so  near  being  sterile  that,  although  blooming  abundantly,  99  per  cent  of  the  blooms 
are  without  pistils,  and  on  that  account  it  is  of  no  value  except  for  experimental 
purposes. 

From  ten  blossoms  pollinated  with  pollen  of  Hammer,  a probable  hybrid  between 
P.  americana  and  P.  hortulana,  the  fruit  differed  slightly  in  shape,  but  was  other- 
wise very  fine  and  equal  to  the  first  cross.  Ten  blossoms  pollinated  with  the  pollen 
of  New  Ulm  developed  normal  fruits  rather  inferior  to  the  self-fertilized  Wolf.  Ten 
blossoms  pollinated  with  pollen  of  a supposed  new  species  indigenous  to  Minnesota 
developed  very  small  fruits  and  changed  the  fruit  from  nearly  freestone  to  a perfect 
cling.  Ten  blossoms  pollinated  with  the  pollen  of  Early  Red  set  no  fruit.  Ten 
blossoms  pollinated  with  the  pollen  of  Carolina  developed  fruits  much  inferior  to 
those  of  the  self-pollinated  Wolf.  As  a check  10  blossoms  were  self-pollinated,  and 
they  developed  fair  fruits,  inferior  to  those  fertilized  by  Hiawatha  and  Hammer, 
but  superior  to  the  other  crosses. 

Again  a chance  seedling  was  planted  almost  under  the  top  of  a tall  Weaver  plum. 
For  several  years  the  fruit  was  a large  fiattisli  oblong  freestone  of  good  quality  and 
very  productive.  This  plum  being  so  much  better  in  quality  than  the  Weaver,  the 
Weaver  tree  was  cut  down,  and  ever  since  the  fruit  has  been  smaller,  nearly  round, 
and  a perfect  clingstone.  Last  spring  pollen  from  Weaver  was  applied  to  a few 
blossoms  and  the  fruits  clearly  showed  the  effect  of  the  foreign  pollen. 

The  effect  may  sometimes  be  observed  only  in  the  seeds.  Last  year,  while  open- 
ing some  hips  of  a native  wild  rose  which  had  been  hybridized  with  various  hybrid 
Remontant  roses,  several  seeds  were  noticed  of  different  color  and  shape  from  the 
others  in  the  same  hip.  The  seeds  were  planted  separately  and  produced  seedlings 
which  can  scarcely  be  distinguished  from  Remontants,  and  as  yet  show  no  hybrid 
character. 

The  author  concludes  “that  between  slightly  differentiated  individuals  of  the 
same  species  there  is  an  immediate  secondary  effect  of  foreign  pollem” 

Tiie  Carbohydrates  of  the  fruit  of  the  Kentucky  coffee-nut  tree  (Gym- 
nocladus  canadensis). — Investigations  on  the  pulp  or  gum  of  the  seed  pods -of  this 
plant  reported  by  W.  E.  Stone  and  W.  H.  Test  in  Amer.Chem.  Jour,  (i ml.  15,  No.  8,  pp. 
660-663 ) show  that  “ sucrose  and  glucose  are  both  present  in  large  quantities,  while 
the  insoluble  portion  contains  bodies  or  a body  which  on  inversion  yields  a pentose 
and  glucose,  to  which  the  name  of  gluco-araban  may  be  provisionally  applied.” 

International  Congress  of  Applled  Chemistry. — An  International  Congress 
of  Applied  Chemistry  will  be  held  in  Brussels,  beginning  August  4,  1894,  and  last- 
ing a week.  The  congress  will  be  divided  into  four  sections,  i.  e.,  sugar  industries, 
agricultural  chemistry,  food  products  and  public  health,  and  chemical  biology. 
According  to  Chemical  News,  “ it  is  proposed  to  start  eventually  a ‘ Review  of 
Reviews  of  Applied  Biological  Chemistry/  published  in  several  languages,  and  con- 
taining a resume  of  chemical  work  of  this  description  from  all  parts  of  the  world.” 
Further  information  as  to  the  congress  can  be  obtained  from  the  general  secretary, 
M.  Sachs,  68,  Rue  d’Allemagne,  Brussels. 

Great  Britain. — From  a preliminary  statement  of  the  estimated  production 
of  wheat,  barley,  and  oats  in  Great  Britain,  it  appears  that  the  total  production  of 
wheat  and  barley  has  decreased  between  one  seventh  and  one  eighth  from  that  of 
1892.  This  is  due  largely  to  a decreased  acreage,  although  there  was  also  a decreased 
yield  per  acre,  except  in  Scotland.  Oats  show  but  a slight  decrease,  due  entirely  to 
decreased  yield,  as  there  was  a larger  acreage  in  1893. 

On  night  frosts  and  the  means  of  preventing  their  ravages. — This  is  the 
title  of  a pamphlet  of  78  folio  pages,  by  Selim  Lemstrom,  printed  in  English  and 
forming  No.  3 of  vol.  xx  of  Acta  Societatis  scientiarum  fennicce.  The  fact  that  Fin- 
land suffers  several  times  in  every  century  from  disastrous  frosts  duriug  the  grow- 
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ing  season,  followed  by  famine,  led  the  author  to  study  the  nature  and  causes  of 
this  phenomenon,  with  a view  to  discovering’  means  of  protection  against  it.  In 
this  work  he  was  aided  by  a small  appropriation  from  the  Finnish  Government 
(2,000  francs  or  $380).  The  study  of  the  nature  and  causes  of  frosts  led  to  the  con- 
clusion that  they  could  be  prevented  either  by  the  production  of  artificial  clouds  or 
by  creating  currents  in  the  air  or  by  both  means  combined,  and  resulted  in  the 
development  of  two  methods  of  prevention  based  upon  these  principles.  In  each 
method  frost  torches  of  special  construction  are  used.  These  frost  torches  consist  of 
tubes  of  well-dried  peaty  mud  and  kindling  cylinders  which  can  be  inserted  into  the 
tubes. 

The  tubes  are  molded  by  machinery  and  are  20  cm.  (5  inches)  long  and  13  cm.  (3£ 
inches)  in  diameter,  with  an  opening  of  4.5  to  4.7  cm.  (1£  to  1£  inches).  “ If  they 
are  well  dried  they  may  be  placed  in  the  held  which  is  to  be  protected  and  remain 
there  all  the  time  frost  may  be  expected  or  until  they  are  used,  for  the  rain  affects 
only  their  surface  and  they  dry  very  soon. 

“The  diameter  of  the  kindling  cylinder  is  4.5  cm.  (1£  inches),  its  height  3 cm. 
(finch),  with  an  opening  of  1 cm.  (f  inch).  When  moistened  with  a little  petro- 
leum the  kindling  cylinder  is  put  a little  more  than  its  length  into  the  sloping  mud 
tube  and  kindled.  At  first  it  burns  with  flame,  but  begins  soon  to  produce  so  much 
heat  that  the  mud  tube  begins  to  carbonize.  The  torch  thus  constructed  can  be 
manufactured  at  a price  of  3 or  4 centimes  (0.6  to  0.8  cent),  and  possesses  in  a 
high  degree  all  the  [desired]  qualities.” 

First  method. — “The  field  which  is  to  be  sheltered  must  be  carefully  examined,  to 
discover  if  a current  of  cold  air  from  some  bog  land,  situated  on  a higher  level  in 
the  neighborhood,  is  to  be  expected.  This  current  must  be  cut  off  by  means  of 
torches  placed  not  more  than  2 meters  apart. 

“If  the  field  lies  in  the  open,  in  meadow  or  bog  lands,  the  torches  must  be  placed 
all  round  the  field  3 meters  apart  (5  steps),  and  along  the  borders  of  ditches  at  a 
distance  of  15  meters  from  each  other  (25  steps).” 

The  numbers  of  torches  required  for  different  areas  are  as  follows:  “For  10  hec- 
tares (24.7  acres)  1,100  torches;  for  5 hectares,  600  to  650;  for  4 hectares,  500  to  550; 
for  3 hectares,  400  to  450;  for  2 hectares,  270  to  320;  for  1 hectare,  160  to  210;  and 
for  0.5  hectare,  100  to  150.”  A number  of  torches  must  always  be  held  in  reserve  for 
special  currents  of  cold  air. 

“ If  the  field  in  question  is  surrounded  by  forest  or  hills  so  that  no  open  fields  lie 
between,  the  number  of  torches  can  be  diminished  by  10  to  20  per  cent,  and  this  may 
also  be  done  when  the  field  lies  on  a slope  and  is  well  drained  with  open  ditches. 

“The  torches  should  be  lighted  shortly  after  sunset  during  the  months  of  June 
and  July,  but  in  May,  August,  and  the  beginning  of  September,  they  need  not  be 
lighted  till  after  midnight,  unless  the  temperature  has  fallen  below  0 earlier.” 

This  method  has  proved  very  effective  in  numerous  trials.  Assuming  that  these 
protective  measures  must  be  taken  4 times  in  ten  years  in  Finland,  the  average 
cost  for  that  period  is  estimated  at  $6.80  per  $1,000  worth  of  crop  annually.  The 
cost  will  be  somewhat  greater  on  smaller  areas,  “ but  if  home-made  the  torches  will 
be  cheaper,  so  that  in  this  case  the  cost  need  not  be  greater  than  the  above  calcula- 
tion.” 

Second  method. — The  second  method,  depending  upon  the  use  of  these  torches  to 
create  currents  of  air  and  thus  to  raise  the  temperature  of  the  layer  of  air  near  the 
surface  of  the  soil,  has  not  been  tested,  but  in  view  of  various  theoretical  con- 
siderations, which  are  discussed,  it  appears  to  be  a promising  means  of  protection. 

“It  is  clear  that  if  this  method  proves  successful,  the  cost  of  protection  is  brought 
down  to  a point  which  makes  insurance  against  damage  by  frost  possible.  The  pro- 
tection against  frost  should  lie  in  this  case  on  the  insurance  company.” 

Some  such  system  of  insurance  seems  to  be  necessary,  since  in  the  experience  of 
those  who  have  investigated  the  subject  during  the  last  ten  years  it  appears  evident 
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that  the  farmer  can  not  he  relied  on  to  take  the  necessary  protective  measures  him- 
self. 

Forecasts  of  night  frosts.- — “It  is,  of  course,  of  the  greatest  importance  to  interpret 
correctly  the  warning  signs  given  hy  nature  before  a frosty  night,  so  that  the  pre- 
ventive measures  are  not  needlessly  precipitated.  A night  frost  never  comes  una- 
wares, and  its  forewarnings  are  fortunately  sure  and  easily  interpreted,  especially 
those  of  the  general,  extensive  frosts.” 

From  extensive  observations  on  the  subject  the  author  lays  down  the  following 
rules  regarding  the  forecasting  of  frosts : 

The  danger  of  frost  is  great  if  a calm  comes  on  after  clear  cold  days  having  a low 
temperature. 

“ The  danger  is  greater  in  proportion  to  the  dryness  of  the  air,  and  greatest  if  the 
dew-point  is  below  zero. 

“ The  probability  of  frosts  can  be  judged  from  the  color  of  the  sky  after  sunset; 
the  more  the  blue  tone  predominates  the  greater  is  the  danger;  if  the  color  tends 
more  towards  gray  the  danger  is  less. 

“If  even  a very  slight  motion  in  the  air  continues  to  within  an  hour  or  an  hour  and 
a half  before  sunrise  no  damage  by  frost  need  be  feared. ;; 

M.  Ville’s  views  ox  agriculture. — Chemical  News  (68,  Nos.  1772  and  1773 ) reviews 
some  of  the  recent  publications  of  M.  Georges  Ville,  of  France.  He  recommends 
green  manuring  or  “sideration,”  as  he  calls  it,  using  for  that  purpose  leguminous 
plants  which  collect  nitrogen  from  the  air.  “Where  there  is  at  hand  a good  market 
for  dairy  products,  meat,  or  wool,  he  upholds  live  stock  as  remunerative.  ‘ But 
how/  he  asks,  ‘can  any  number  of  cattle  supply  manure  to  keep  the  pastures  fertile 
and  at  the  same  time  supply  manure  for  the  cultivated  land?’  He  seeks  to  convince 
the  farmer  that  to  keep  cattle  as  producers  of  manure  is  a capital  error.  Such 
manure,  if  carefully  valued,  is  found  to  cost  more  than  its  actual  worth  and  much 
more  than  the  cost  of  an  artificial  manure  of  equal  or  superior  value.  Farmyard 
manure  is  found  to  contain  only  1.48  per  cent  of  plant  food;  it  has  the  defect  that 
its  composition  can  not  be  varied  according  to  the  requirements  of  any  particular 
crop.  Further,  if  a pasture  land  is  poor  in  phosphates,  the  excreta  of  cattle  fed 
upon  it  can  not  be  rich  in  phosphates,  and  will  be  very  ill  adapted  as  a fertilizer  for 
any  crop  which  is  in  need  of  phosphoric  acid.  In  one  of  his  works  (La  Bette/rave  et 
la  legislation  des  Sucres ) M.  Ville  cautions  his  readers  against  the  use  of  the  Stassfurt 
potash  salts.  He  contends  that  night  soil,  at  least  if  applied  to  the  sugar  beet, 
yields  very  heavy  crops,  but  at  the  expense  of  the  quality  of  the  roots,  whieh  are 
hollow  and  poor  in  sugar.  He  places  the  sources  of  nitrogen  in  the  following  ascend 
ing  series  as  regards  their  efficiency:  Organic  nitrogen,  ammonium  sulphate,  sodium 
nitrate,  and  potassium  nitrate. 

“He  insists  on  . the  maintenance  of  a due  equilibrium  among  the  constituents 
of  plant  food;  if  any  one  of  these  ingredients  is  in  excess,  the  surplus  contributes 
neither  to  the  quantity  nor  to  the  quality  of  the  crop,  but  remains  in  the  soil 
without  being  taken  up  by  the  plants  and  is  consequently  wasted  as  far  as  the 
farmer’s  returns  are  concerned.  M.  Ville’s  conclusions  agree  in  the  main  with  those 
of  the  leading  agricultural  chemists  in  this  country;  but  there  is  one  important  dif- 
ference. He  classes  lime  as  one  of  the  four  constituents  with  which  soils — without 
distinction  of  their  character — are  not  provided  by  nature  to  an  extent  sufficient  for 
the  growth  of  the  plants.  Hence  it  figures  in  all  his  formulas  in  the  state  of  calcium 
sulphate,  gypsum.  Now,  in  England,  experience  has  shown  that — except  for  certain 
special  crops,  such  as  clover — gypsum  is  of  no  appreciable  value.  Hence  plants  have 
been  divided  into  calciphilous  and  calcifugous.  The  former  grow  by  preference 
naturally  in  calcareous  earth  and  when  growing  in  ordinary  average  soils  are  dis- 
tinctly benefited  by  dressings  of  lime  or  of  manure, s containing  lime.  The  calcifu- 
gous plants,  on  the  contrary,  may  be  exterminated  by  the  application  of  lime.  If 
we  consider  that  the  proportion  of  calcareous  matter  in  the  soils  capable  of  cultiva- 
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tion  may  exceed  30  per  cent,  we  may  be  surprised  when  told  that  lime  is  universally 
necessary,  as  are  nitrogenous  matter,  phosphoric  acid,  and  potash.” 

Laboratory  for  the  German  Agricultural  Society. — The  German  Agricultu- 
ral Society  has  established  an  agricultural  chemical  laboratory  in  Berlin.  The 
object  of  this  laboratory  is  to  perform  the  chemical  work  in  connection  with  the 
scientific  experiments  and  undertakings  of  the  society.  The  laboratory  is  in  charge 
of  Dr.  J.  H.  Vogel,  the  agricultural  chemist  of  the  society,  with  Dr.  Hiifke,  of 
Berlin,  as  assistant. 

Personal  mention. — Dr.  Joseph  Boehm,  professor  of  botany  in  the  University  and 
in  the  High  School  for  Soil  Culture  in  Vienna,  died  December  2,  in  his  sixty -third 
year. 

Dr.  Theodore  Cooke  has  been  chosen  as  scientific  director  of  the  Imperial  Institute 
of  India. 

F.  Matouschek  has  been  appointed  assistant  in  the  Botanical  Institute  in  the  Royal 
University  of  Prague. 

Paul  Giraud  of  Saint-Barn ab€  (Marseilles),  an  eminent  French  horticulturist, 
died  recently.  He  devoted  much  of  his  life  to  the  improvement  of  fruit  culture. 
Upon  the  appearance  of  the  phylloxera  he  was  one  of  the  first  to  use  bisulphide  of 
carbon  as  a remedy.  His  recent  work  has  been  on  the  varieties  of  American  vines, 
one  of  which  bears  his  name. 

Recent  articles  by  station  workers.—  Botanical  Gazette  ( vol . XVIII),  The 
bacterial  flora  of  the  Atlantic  Ocean  in  the  vicinity  of  Woods  Holl,  H.  L.  Russell, 
pp.  439-447;  Studies  in  the  biology  of  Uredinece,  M.  A.  Carleton,  pp.  447-457. 

Garden  and  Forest  (vol.  VII),  Spraying  apple  orchards,  E.  G.  Lodeman,  pp.  25,  26; 
Forcing  houses  in  dark  climates  and  damping  off,  L.  H.  Bailey,  pp.  26,  27. 

Torrey  Bulletin  (vol.  XX),  The  Solandi  process  of  sun  printing,  B.  D.  Halsted,  pp. 
485-488;  Heliotropism  of  the  common  mallow,  B.  D.  Halsted,  pp.  489,  490. 

American  Florist  (vol.  VIII),  The  brown  or  soft  orange  scale  (Lecanium  hesperidum ) 
on  roses,  F.  M.  Webster,  p.  674. 

Agricultural  ScienceXvol.  VII),  The  aim  and  methods  of  investigations  in  stock 
feeding,  H.  P.  Armsby,  pp.  481-492;  Broom  sedge,  sedge  grass  (Andropogon  virginicus ), 
H.  J.  Patterson,  pp.  493,  494, 
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Farmers’  Bulletin  No.  13. — Cranberry  Culture. 

Weather  Bureau:  „ 

Monthly  Weather  Review,  October,  1893. 

Monthly  Weather  Review,  November,  1893. 

Report  of  the  Chief  of  the  Weather  Bureau  for  1891-’92. 

Bureau  of  Animal  Industry: 

Bulletin  No.  4. — A revision  of  the  Adult  Cestodes  of  Cattle,  Sheep,  and  Allied 
Animals. 

Bulletin  No.  5. — Report  on  the  Dairy  Industry  of  Denmark. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  v,  No.  2, 

Experiment  Station  Record,  vol.  v,  No.  3. 

Experiment  Station  Record,  vol.  v,  No.  4. 

Bulletin  No.  18. — A Contribution  to  the  Investigation  of  the  Assimilation  of  Free 
Atmospheric  Nitrogen  by  White  and  Black  Mustard. 

Office  of  Road  Inquiry  : 

Bulletin  No.  1. — State  Laws  Relating  to  the  Management  of  Roads. 

Division  of  Statistics: 

Report  No.  Ill  (new  series),  December,  1893. 

Report  No.  8 (miscellaneous  series). — Recent  Features  of  our  Foreign  Trade. 
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Agriculture  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  51,  October,  189.3. — Vegetables. 

Arkansas  Agricultural  Experiment  Station  : 

Sixth  Annual  Report,  1892. 

Agricultural  Experiment  Station  of  the  University  of  California: 

Bulletin  No.  103,  December  15,  1893. — Distribution  of  Seeds  and  Plants. 

The  Connecticut  Agricultural  Experiment  Station  : 

Bulletin  No.  117,  January,  1894. — The  Babcock  Method  of  Determining  Fat  in 
Milk  and  Milk  Products. 

The  Delaware  College  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1892. 

Kansas  Agricultural  Experiment  Station: 

Bulletin  No.  41,  December,  1893. — The  Effect  of  Fungicides  upon  the  Germina- 
tion of  Corn. 

Maryland  Agricultural  Experiment  Station: 

Bulletin  No.  23,  December,  1893. — Injurious  Insects  of  Maryland. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College  : 
Bulletin  No.  22,  October,  1893. — Report  on  Fruits. 

Bulletin  No.  23,  December,  1893. — Electroculture. 

Meteorological  Bulletin  No.  60,  December,  1893. 

Experiment  Station  of  Michigan  Agricultural  College  : 

Bulletin  No.  100,  August,  1893. — Eighty  New  Strawberries. 

Bulletin  No.  101-102,  December,  1893. — Composition  of  Wheat  Straw  and  Cer- 
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1890;  No.  6,  List  of  Station  Botanists  and  Outline  of  their  Work;  No.  7,  Proceedings 
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leges and  Experiment  Stations,  Washington,  D.  C.,  August,  1891;  No.  8,  Lectures 
on  Investigations  at  Rothamsted  Experimental  Station ; No.  9,  The  Fermentations 
of  Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions;  No.  11,  A Com- 
pilation of  Analyses  of  American  Feeding  Stuffs;  No.  12,  Organization  Lists  of  the 
Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United 
States,  June,  1892;  No.  13,  Organization  Lists  of  the  Agricultural  Experiment  Sta- 
tions and  Agricultural  Schools  and  Colleges  in  the  United  States,  April,  1893;  No.  14, 
Proceedings  of  a Convention  of  the  National  League  for  Good  Roads,  January,  1893; 
No.  15,  Handbook  of  Experiment  Station  Work;  No.  16,  Proceedings  of  the  Sixth 
Annual  Convention  of  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations,  New  Orleans,  Louisiana,  November,  1892;  No.  17,  Suggestions  for  the 
Establishment  of  Food  Laboratories. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Association 
of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of  Washing- 
ton Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of  Champaign 
Convention  of  the  Association,  November,  1890.  (Series  discontinued.) 

Farmers’  Bulletins. — No.  1,  The  What  and  Why  of  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and  their 
Relation  to  Dairying;  No.  11,  The  Rape  Plant. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
op  Agriculture,  for  the  Office  of  Experiment  Stations,  Department  of  Agriculture, 
Washington,  D.  C. 
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Alabama — Auburn:  College  Station;  W.  L. 

Broun .t  JJniontown:  Canebrake  Station;  H, 
Benton. { 

ARIZONA— Tucson : F.  A.  Gulley.* 

Arkansas— Fayetteville:  R.  L.  Bennett.* 
California — Berkeley:  E.  W.  Hilgard.* 
Colorado — Fort  Collins:  Alston  Ellis.* 
Connecticut — New  Haven:  State  Station ; S.  W. 
Jobnspn.*  Storrs : Storrs  Station;  W.  0.  At- 
water.* 

Delaware— Newark : A.  T.  Neale.* 

Florida — Lake  City:  O.  Clute.* 

Georgia— Experiment : R.  J.  Redding.* 

Idaho — Moscow : C.  P.  Fox.* 

Illinois — Champaign:  G.  E. Morrow. t 
Indiana— Lafayette:  C.  S.  Plumb.* 

Iowa — Ames:  James  Wilson.* 

Kansas — Manhattan : G.  T.  Fairchild.  § 
Kentucky — Lexington:  M.  A.  Scovell.* 
Louisiana — Audubon  Park,  New  Orleans:  Sugar 
Station.  Baton  Rouge:  State  Station.  Calhoun: 
North  Louisiana  Station ; W.  C.  Stubbs.* 

Maine — Orono:  W.  H.  Jordan.* 

Maryland — College  Park:  R.  H.  Miller.* 
Massachusetts — Amherst:  State  Station ; C.  A. 
Goessinann.*  Amherst:  Hatch  Station;  H.  H. 
Goodell.* 

Michigan — Agricultural  College:  L.  G.  Gorton.* 
Minnesota— St.  Anthony  Park:  W. M.  Liggett. ) 
Mississippi —Agricultural  College:  S.  M.  Tracy.* 
Missouri — Columbia : E.  D.  Porter.  * 

♦Director. 

♦ President  of  board  of  direction. 
{Assistant  director  in  charge. 


Montana — Bozeman:  S.  M.  Emery.* 
Nebraska,— Lincoln:  C.  L.  Ingersoll.* 

Nevada— Reno:  S.  A.  Jones.* 

New  Hampshire—  Durham:  G.H.  Wfiitcher.* 
New  Jersey — New  Brunswick:  State  Station  : 15. 
B.  Voorhees.*  New  Brunswick  ■.  College  Station, 
A.  Scott.* 

New  Mexico — Las  Cruces:  H.  Hadley.* 

New  York — Geneva : State  Station ; P.  Collier.* 
Ithaca:  Cornell  University  Station;  I.  P. Rob 
erts.* 

North  Carolina— Raleigh:  H.  B.  Battle.* 
North  Dakota— Fargo : J.  B.  Power.* 

Ohio— Wooster:  C.  E.  Thorne.* 

Oklahoma— Stillwater:  J.  C.  Neal.  * 

Oregon—  Corvallis:  J.  M.  Bloss.* 
Pennsylvania— State  College  : H.  P.  Armsby.* 
Rhode  Island — Kingston:  C.  0.  Flagg.* 

South  Carolina—  Olemson  College:  E.  B.  Craig- 
head.* 

South  Dakota — Brookings : L.  McLouth.§ 
Tennessee— Knoxville:  C.  F.  Vanderlbrd.y 
Texas — College  Station:  J.  H.  ConnelL* 

Utah— Logan:  J.  W.  Sanborn.* 

Vermont — Burlington:  J.  L.  Hills.* 

Virginia— Blacksburg : J.  M.  McBryde.* 
Washington— Pullman:  E.  A.  Bryan.* 

West  Virginia — Morgantown : J.  A.  Myers.* 
Wisconsin— Madison:  W.  A.  Henry.* 

Wyoming — Laramie:  A.  A.  Johnson.* 
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The  Division  of  Botany  of  this  Department  lias  inaugurated  a seed 
collection  in  connection  with  the  TJ.  S.  National  Herbarium,  which  is 
intended  to  include  seeds  of  all  the  species  of  plants  obtainable,  espe- 
cially weeds  and  forage  plants. 

The  seeds,  when  not  too  large,  will  be  placed  in  flat-bottomed  speci- 
men tubes  of  two  sizes,  the  smaller  5 cm.  long  by  1.5  cm.  in  diameter, 
the  larger  twice  these  dimensions.  These  tubes  will  be  labeled,  sys- 
tematically arranged,  and  placed  in  covered  trays  made  of  binders’ 
board.  Fleshy  fruits  of  native  American  plants  will  be  put  into  simi- 
lar bottles  filled  with  a preserving  fluid.  Authentic  herbarium  speci- 
mens of  plants  raised  from  the  seeds  represented  or  of  plants  from 
which  the  seeds  were  obtained  will  accompany  the  collection  whenever 
possible. 

Seeds  of  North  American  weeds,  grasses,  and  other  forage  plants  are 
especially  desired  and  the  cooperation  of  all  botanists  is  earnestly 
requested.  As  far  as  practicable,  exchanges  of  seeds,  herbarium 
material,  or  the  publications  of  the  Division  will  be  made.  In  the  case 
of  weeds  and  forage  plants  a liter  of  seed  is  desired  in  order  that  col- 
lections may  be  prepared  for  distribution  to  agricultural  colleges. 

In  addition  to  the  work  above  outlined  the  Division  of  Botany  is  about 
to  undertake  the  testing  of  various  seeds  as  to  their  purity  and  germi- 
native  power.  For  this  purpose  a laboratory  will  be  fitted  up  and 
equipped  after  the  most  approved  methods  of  American  and  European 
seed-control  stations.  In  this  laboratory  and  in  the  open  air  physio- 
logical experiments  connected  with  seed  germination  and  development 
will  be  conducted.  Histological  studies  may  ultimately  be  made  to 
determine  the  structure  of  the  seeds  of  American  weeds  and  forage 
plants,  and,  if  possible,  to  elicit  facts  of  taxonomic  value.  The  entire 
work  will  be  carried  on  with  especial  regard  to  its  economic  impor- 
tance, while  the  collection  will  be  particularly  useful  for  reference.  Mr. 
G.  H.  Hicks,  recently  instructor  in  botany  at  the  Michigan  Agricul- 
tural College,  will  have  charge  of  this  work  under  direction  of  the 
Botanist  of  the  Department. 


667 


668 


EXPERIMENT  STATION  RECORD. 


The  report  of  experiments  at  the  North  Carolina  Station  (see  p.  686) 
on  the  feeding  value  of  silage  made  of  a mixture  of  green  soja  beans 
and  fodder  corn  is  of  much  practical  interest  as  it  adds  another  link  to 
our  meager  knowledge  on  this  subject.  One  drawback  to  the  exten- 
sive feeding  of  corn  silage,  and  to  corn  in  general,  is  its  low  percentage 
of  protein.  It  has  been  suggested  to  remedy  this  in  the  case  of  silage 
by  mixing  a quantity  of  green  soja  bean  or  some  other  green  leguminous 
crop  with  the  corn  and  ensiling  the  two  together.  Goessmann  tried 
this  and  found  that  the  mixed  silage,  consisting  of  equal  parts  by 
weight  of  fodder  corn  and  nearly  mature  soja  bean,  kept  well  and  con- 
tained more  than  one  and  one  half  times  as  much  protein  and  ether 
extract  in  the  dry  matter  as  the  silage  from  the  same  corn  ensiled  alone. 
The  exact  figures  were  14.27  per  cent  of  protein  as  compared  with  8.97 
per  cent,  and  5.37  per  cent  of  crude  fat  as  compared  with  3.27  per  cent. 
The  relation  of  nitrogenous  to  nonnitrogenous  materials  was  1:9.9  in 
the  corn  silage  and  1:5.7  in  the  mixed  silage.  Dr.  Goessmann  says: 
“ The  composition  of  the  dry  vegetable  matter  of  the  mixed  silage  com- 
pares well  with  that  of  a medium  quality  of  red  clover  hay.” 

Eecently  the  North  Carolina  Station  tested  the  digestibility  of  mixed 
soja-bean  and  corn  silage  by  feeding  it  to  goats,  and  found  the  protein 
to  be  much  better  digested  than  that  of  corn  silage,  and  the  other 
ingredients  equally  as  well  as  in  the  case  of  corn  silage.  With  refer- 
ence to  its  feeding  value  it  was  stated  in  that  connection : u Soja-bean 

silage  has  been  fed  in  our  stable  long  enough  to  give  assurance  of  its 
value.  For  milch  cows  it  has  seemed  to  arrest  the  natural  decline  in 
yield  for  a time,  when  fed  after  a long  period  on  corn  silage.  This  may 
have  been  partly  due  to  other  causes,  as  changes  in  grain  fed  and 
approach  of  spring.  Fed  to  a bull  of  a little  under  1,000  pounds  weight 
for  over  five  weeks,  at  the  rate  of  45  pounds  per  day,  the  bull  made 
a slow  but  steady  gain  in  weight.”  This  station  now  reports  further 
trials  with  this  mixed  silage,  feeding  it  to  steers  and  to  a bull.  Good 
gains  were  made  for  a long  period,  even  when  the  food  consisted  very 
largely  of  the  mixed  silage;  and  the  silage  was  eaten  with  little  waste. 

In  view  of  the  favorable  results  thus  far  secured  it  seems  desirable 
that  this  manner  of  making  silage  be  given  a thorough  practical  trial. 
Experiments  in  ensiling  cowpeas  and  other  leguminous  crops  have 
shown  their  adaptability  for  that  purpose.  The  silage  is  of  good 
quality  and  is  relished  by  cows.  It  has  been  suggested  that  the  corn 
and  soja  bean  or  cowpea  be  grown  together  or  so  that  they  can  be  con- 
veniently mixed  when  harvested.  Such  practice  would  enable  the 
farmer  to  take  advantage  of  the  free  nitrogen  of  the  air  and  incorpo- 
rate it  into  his  crops  even  when  growing  corn  for  silage,  and  would 
result  in  a considerable  saving  of  grain. 


EXPERIMENT  STATIONS  IN  HOLLAND. 


W.  O.  Atwater. 

Tlie  following  account  of  the  experiment  stations  in  the  Kingdom  of 
Holland  is  taken  in  part  from  published  reports  by  Prof.  Adolf  Mayer,* 
in  part  from  personal  communications  by  Prof.  Mayer,  and  in  part 
from  notes  of  a late  visit  by  the  writer  at  the  station  in  Wagenihgen. 

The  first  experiment  station  in  Holland  was  established  in  1877, 
nearly  twenty-five  years  after  the  founding  of  the  first  institution  of 
the  kind  in  Germany.  According  to  Prof.  Mayer  the  reason  why 
experiment  stations  were  introduced  in  Holland  so  much  later  than  in 
several  of  the  other  countries  of  Europe  is  really  fourfold.  The  gen- 
eral spirit  of  the  Government  is  less  paternal;  in  other  words,  the  Gov- 
ernment concerns  itself  less  with  the  establishment  of  institutions  and 
regulations  for  special  purposes  of  public  welfare.  The  activity  of  the 
country  is  more  commercial.  Holland  has  extensive  relations  with  its 
colonies  in  different  parts  of  the  world,  and  relatively  more  of  its  energy 
is  devoted  to  trade  and  less  to  agriculture  than  is  the  case  with  most 
other  countries  of  Europe.  The  agricultural  societies  of  the  different 
countries  are  not  united  and  their  influence  is  not  centralized  as  it  is,  for 
instance,  in  Germany.  And  finally  the  farmers  themselves  are  well-to- 
do,  contented,  conservative,  and  slow  to  adopt  new  ideas. 

An  institution  which  has  been  regarded  as  a sort  of  experiment  sta- 
tion has  existed  for  not  far  from  thirty  years  in  the  Experimental 
Garden  at  Deventer,  which  was  established  and  has  been  supported 
by  a society.  Its  purpose,  however,  has  been  almost  entirely  horticul- 
tural ; it  has  had  no  laboratory,  and  has  carried  on  very  little  of  experi- 
mental research. 

A number  of  men  connected  with  educational  institutions  in  Hol- 
land have  been  actively  engaged  in  agricultural  inquiry  for  many 
years.  Chief  of  these  was  the  late  Prof.  Mulder,  author  of  Die  Chemie  der 
Ackerkrume , whose  work  in  agricultural  and  physiological  chemistry 
is  widely  known.  To  a later  generation  of  men  distinguished  in  agri- 
cultural investigation  belong  Prof.  Gunning,  of  the  University  of 
Amsterdam;  Prof,  van  Bemmeler,  of  the  University  of  Leyden;  Prof. 
L.  Mulder,  formerly  of  Deventer;  and  Mr.  G.  Keinders,  instructor  in  a 
secondary  school  in  the  province  of  Groningen. 

* Landw.  Vers.  Stat.,  21,  p.  243;  23,  p.  157;  24,  p.  71,  and  38,  p.  441. 
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THE  WAGENINGEN  STATION. 

The  occasion  of  the  establishment  of  the  first  actual  experiment  sta- 
tion was  the  organization  of  a new  agricultural  academy.  An  agri- 
cultural school  formerly  existed  in  loose  connection  with  the  university 

* at  Groningen,  but  it  was  not  successful,  and  after  a time  was  given  up. 
Attempts  were  made  to  meet  the  need  for  agricultural  instruction 
by  adding  it  to  the  courses  of  the  higher  secondary  schools  in  different 
provinces,  but  the  effort  foiled  for  lack  of  the  right  kind  of  teachers 
and  appliances.  At  length  steps  were  taken  to  found  a central  agri- 
cultural school  with  the  support  and  under  the  control  of  the  Govern- 
ment, and,  as  the  result  of  the  labors  of  Dr.  Salverda  and  others,  an 
institution  of  the  secondary  school  grade,  called  the  Rykslandbouw - 
school , was  established  under  the  direction  of  the^  Minister  of  the 
Interior  at  Wageningen,  an  old  and  quaint  but  pleasant  village  not 
for  from  the  city  of  Arnheim.  In  general  character  this  school  some- 
what resembles  the  German  agricultural  academies,  such  as  that  at 
Hohenheim.  It  is  located  on  a farm,  is  well  equipped,  with  buildings 
and  appliances  for  instruction,  and  has  been  fortunate  in  having  a 
competent  corps  of  instructors,  a number  of  whom  have  attended 
German  agricultural  schools,  and  several  have  been  of  German  birth 
and  training. 

The  first  experiment  station  in  Holland  was  established  at  Wagen- 
ingen at  the  same  time  as  the  school,  and  like  the  school  it  is  under  the 
control  of  the  ministry  of  the  interior.  Its  official  name  is  Proefstation 
der  Ryhslandbomvschool , or  more  briefly,  Ryksproef  station.  Dr.  Adolph 
Mayer,  a young  German  who  had  already  distinguished  himself  as  an 
agricultural  chemist  and  whose  writings  and  investigations  have  become 
well  known  in  the  United  States,  was  made  director.  Competent  assist- 
' ants  were  appointed  and  operations  were  begun  early  in  the  year  1877. 
The  work  was  carried  on  with  an  earnest  spirit  and  the  station  speedily 
became  a success. 

At  the  outset  and  for  a number  of  years  the  principal  work  of  the 

• station  was  that  of  examining  fertilizers,  seeds,  feeding  stuffs,  soils,  and 
the  like.  Here,  as  in  many  other  instances,  there  was  more  demand 
for  the  exercise  of  the  so-called  control  of  commercial  wares  than  for 
abstract  inquiry.  At  the  same  time  arrangements  were  made  for 
experimenting  in  the  laboratory  and  in  the  field.  In  1880  provision 
was  made  for  the  erection  of  a plant  house,  and  at  about  the  same  time 
the  enlargement  of  the  facilities  of  the  school  for  practical  instruction 
and  dairying  increased  the  resources  of  the  station  in  this  direction. 

At  the  head  of  the  management  of  the  station  was  the  director,  who 
was  likewise  instructor  in  agricultural  chemistry  in  the  school.  In 
certain  respects  the  director  of  the  station  is  subordinate  to  the  director 
of  the  school,  but  in  the  nomination  of  assistants  and  other  members  of 
the  station  staff  he  is  responsible  to  the  Minister  of  the  Interior. 
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The  arrangements  for  control  of  fertilizers  and  feeding  stuff’s  in 
Holland  were  prescribes  by  law.  A regular  form  of  contract  was 
made  by  Government  authority  to  apply  to  articles  sold.  Opportunity 
was  given  to  dealers  to  sign  this  contract.  They  thus  obligated  them- 
selves to  state  and  guaranty  the  character  and  composition  of  their 
wares,  which  it  was  made  the  function  of  tlie  station  to  examine.  The 
inspection  of  the  goods  at  the  place  of  sale  by  the  officers  of  the  station 
was  not  made  a prominent  feature  of  the  control.  Arrangements  were 
also  made  for  the  examination  of  feeding  stuff’s,  although  not  for  a 
similar  official  control. 

The  financial  responsibility  for  the  station  was  by  its  organization 
assumed  entirely  by  the  Government.  All  receipts  for  analysis  and 
the  like  are  covered  into  the  treasury  from  which  the  expenses  of  the 
station  are  paid.  Provision  is  made  for  annual  estimates  of  expenses, 
to  be  made  by  the  director  of  the  station  and  transmitted  by  the 
director  of  the  school  to  the  Minister  of  the  Interior.  The  total 
expense  of  the  station  for  the  year  1878  was  9,550  florins  (about 
$3,920),  of  which  a little  over  $1,200  was  received  from  fees,  and  the 
rest  was  paid  by  the  Government.  During  the  same  year,  which  was 
the  first  in  wl  ‘ h the  station  had  been  fully  organized,  the  number  of 
specimens  analyzed  or  otherwise  examined  included  219  of  fertilizers, 
218  of  seeds,  137  of  feeding  stuffs,  16  of  other  agricultural  products, 
and  99  of  soils,  making  a total  of  689. 

The  Wageningen  station  thus  fairly  established  moved  on  success- 
fully for  some  ten  years.  Its  force  came  to  include,  besides  the 
director,  three  assistants  and  the  necessary  laboratory  servants  and 
helpers.  The  number  of  paid  analyses  rose  from  689  in  1878  to  1,886 
in  the  year  1889.  Its  work  came  to  be  more  and  more  widely  appreci- 
ated and  the  establishment  of  other  stations  was  talked  of. 

OTHER  STATIONS  IN  HOLLAND. 

About  the  year  1879  the  agricultural  depression  began  to  be  felt  in 
Holland.  As  it  increased  in  severity  the  means  for  relief  were  con- 
sidered more  and  more.  In  the  year  1886  the  Government  appointed 
a commission  of  25  persons  to  investigate  and  report  upon  the  causes 
and  means  for  betterment.  The  report  of  this  commission,  made  some 
time  later,  included  recommendations  for  enlargement  of  the  agricul- 
tural instruction  and  the  establishment  of  more  experiment  stations. 
The  recommendations  regarding  experiment  stations  were  adopted  by 
the  Government. 

As  a result  three  new  stations  were  established  in  1889,  all  with  Gov- 
ernment support  and  control — one  at  Groningen,  in  northern  Holland; 
one  at  Hoorn,  in  the  rich  dairy  region  of  the  West  Friesian  peninsula, 
and  one  in  the  southwestern  part  of  the  Kingdom,  at  Breda,  in  a 
region  where  the  sugar  beet  is  largely  cultivated.  Among  the  special 
reasons  for  locating  the  stations  at  Groningen  and  Breda  was  the 
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existence  in  the  former  place  of  the  university  and  in  the  latter  of  an 
academy,  as  experience,  especially  in  Germany,  had  shown  the  great 
benefit  of  having  the  stations  in  close  connection  with  educational 
institutions  and  the  decided  disadvantage  under  which  they  labor 
when  located  in  isolated  places  in  the  country.  The  station  at  Hoorn 
is  less  favorably  situated  in  this  respect,  but  it  is  so  near  to  Amsterdam, 
which  is  the  seat  of  a university  and  a center  of  intellectual  activity, 
that  the  disadvantage  is  not  so  great  as  it  otherwise  would  be. 

The  station  at  Wageningen  was  continued,  but  arrangements  were 
made  by  which  it  was  relieved  of  a large  part  of  its  work  in  connec- 
tion with  control  of  fertilizers,  seeds,  and  feeding  stuffs,  and  enabled 
to  give  its  attention  more  exclusively  to  scientific  inquiry.  It  was  at 
the  same  time  made  specifically  a department  of  the  Agricultural 
Academy.  While  it  remained  subject  to  the  Ministry  of  the  Interior 
the  other  stations  were  placed  in  the  charge  of  the  ministry  of  com- 
merce and  industry. 

HOLLAND  EXPERIMENT  STATIONS  IN  GENERAL. 

The  organization  and  functions  of  the  Holland  stations  are  defined 
by  royal  decree.  In  accordance  with  this  the  director  of  each  station 
is  appointed  by  the  king.  The  assistants  and  servants  are  nominated 
by  the  director  and  appointed  by  the  minister.  The  officers  of  the 
station  receive,  in  addition  to  their  yearly  salaries,  certain  percentages 
of  the  fees  for  analyses,  the  director  having  5 per  cent,  each  assistant 
3 per  cent,  and  the  servants  1 per  cent  of  the  total  amount.  The 
directors-  of  the  three  last  established  stations,  with  the  director  of 
the  station  at  Wageningen,  form  a board  of  which  the  director  last 
named  is  the  president.  This  board  has  to  do  with  the  general 
interests  of  the  stations.  It  meets  at  least  twice  each  year,  decides 
upon  official  methods  of  investigation,  which  must  be  continued  for  at 
least  a year,  arranges  for  annual  reports,  and  makes  propositions  for 
alterations  in  the  station  regulations  and  schedules  of  prices  for  analy- 
ses. These  propositions  are  submitted  to  a commission  which  has  the 
general  charge  of  the  stations. 

The  experiment  station  commission  just  named  consists  of  not  less 
than  5 nor  more  than  8 persons,  appointed  by  the  king.  Each  member 
holds  office  five  years  and  may  be  reappointed.  The  commission 
decides  upon  its  own  rules  of  action,  which  must,  however,  be  approved 
by  the  Minister  of  the  Interior.  In  effect,  this  commission  under  the  i 
minister  has  the  general  oversight  of  the  experiment  station  system. 

The  examinations  of  materials  made  in  the  exercise  of  control  of  fer- 
tilizers, feeding  stuffs,  etc.,  are  carried  on  in  accordance  with  the  meth- 
ods decided  upon  as  above  explained.  The  Government  assumes  no 
responsibility  for  the  correctness  of  the  results,  but  in  case  of  dispute 
the  central  station  at  Wageningen  is  made  the  referee. 

Among  the  special  regulations  is  one  which  provides  that  no  station 
official  shall  engage  in  analyses  or  examinations  on  his  own  account. 
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METHODS  OF  ANALYSES. 

These  are,  for  the  most  part,  the  same  as  used  by  the  German 
stations,  and  differ  but  little  from  the  methods  of  the  United  States 
Association  of  Official  Agricultural  Chemists.  Among  the  points  of 
difference,  which  are  mainly  those  of  minor  detail,  the  following  may 
be  mentioned : 

In  the  determination  of  nitrogen  by  the  Kjeldahl  method,  the  potas- 
sium or  sodium  sulphide  used  to  precipitate  the  mercury  is  mixed  with 
the  concentrated  soda  solution  when  the  latter  is  prepared,  thus 
slightly  diminishing  the  amount  of  manipulation. # In  the  determina- 
tion of  fat  (ether  extract)  in  feeding  stuffs,  when  a first  extraction  has 
been  made  in  the  usual  way,  and  the  reaction  of  extracted  material  is 
found  to  be  strongly  acid,  the  latter  is  neutralized  with  alcoholic  solu- 
tion of  potash,  to  make  potassium  salts  of  acids  such  as  lactic  acid; 
thereupon  the  whole  extract  is  dried,  i.  e .,  freed  from  alcohol,  and  then 
treated  again  with  ether  to  separate  the  pure  fats. 

Crude  fiber  is  determined  by  the  method  of  Holdefleiss.  t 

The  substance  is  brought  into  a pear-shaped  receptacle,  somewhat 
like  a separatory  funnel.  At  the  junction  of  the  stem  with  the  funnel 
proper,  a mat  of  glass  wool  or  asbestus  is  introduced,  and  the  lower 
end  of  the  stem  is  closed  with  a rubber  stopper.  The  substance  is 
treated  in  the  ordinary  manner  with  acid  and  alkali,  the  boiling  being 
produced  by  passing  live  steam  through  the  liquid.  The  liquid  is 
drawn  off  through  the  stem,  the  mat  serving  as  a filter.  By  the  use 
of  this  apparatus  the  removal  of  the  material  from  the  flask  for  wash- 
ing is  obviated. 

In  analysis  of  Thomas  slag  the  material  is  sifted  in  sieves  of  1.5 
mm.  mesh  and  the  portion  which  does  not  pass  through  is  counted 
as  valueless. 

To  what  was  said  of  the  examination  and  control  of  fertilizers,  feeding 
stuffs,  etc.,  the  following  may  be  added:  All  dealers  in  fertilizers  who 
subscribe  to  the  contract  to  guarantee  their  wares  are  obliged  by  the 
terms  of  the  contract  to  state  the  composition  of  all  wares  sold.  The  sales 
maybe  (1)  upon  the  basis  of  the  actual  percentages  of  valuable  ingredi- 
ents, i.e.,  by  u units,”  as  is  common  with  us  in  the  wholesaling  of  nitrog- 
enous fertilizers  by  units  of  ammonia;  in  such  cases  the  per  cent  of  each 
valuable  ingredient  is  rated  at  a certain  price  and  the  percentages  are 
determined  by  analysis  at  the  station  of  samples  of  the  articles  as  sold. 
Or  (2)  the  sale  may  be  at  a fixed  price  for  material  of  stated  composi- 
tion, as  the  more  common  retail  practice  with  us.  When  the  sale  is  on 
this  basis,  provision  is  made  for  recompense  by  the  seller  in  case  the 
percentages  are  found  by  station  analyses  to  fall  below  the  guaranty. 

*This  has  been  found  advantageous  in  the  experience  in  the  writer’s  laboratory. 

tSee  Maercker,  Bieler,  and  Schneidewind  Ftsch.  Die  Versuchsstati on  Halle  a/S, 
p.  18;  Landw.  Jahrbiicher  6,  Sup.  p.  101;  anal.  Chem.,  16,  498;  and  Experiment 
Station  Record,  vol.  5,  p.  459 
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In  the  guaranties  of  percentages  a certain  range  is,  however,  allowed. 
This  is  in  fertilizers,  for  potash  and  phosphoric  acid  1 per  cent ; nitrogen, 
0.5  per  cent;  in  feeding  stuffs  the  range  is,  protein  (X.  X.  6.25),  2 per 
cent;  fat,  1 per  cent;  nitrogen-free  extract,  4 per  cent. 

The  sellers  guarantying  their  wares  under  contract  pay  certain  fees 
toward  covering  the  expense  of  the  analyses.  The  annual  rates  for 
each  dealer  are : For  any  number  of  determinations  up  to  50,  50  gulden 
($20.50);  from  51  to  150  determinations,  $30.75;  for  any  number  of 
determinations  larger  than  150,  $41. 

Examinations  are  also  made  for  individuals  at  certain  rates.  Thus 
the  tariff  of  1892-’93  included  the  following  rates  for  citizens  of  Holland, 
Double  these  prices  were  charged  to  foreigners : 


Moisture 21 

Phosphoric  acid,  water  soluble 62 

Phosphoric  acid,  citrate  soluble 62 

Phosphoric  acid,  total . 62 

Nitrogen,  as  ammonia 51 

Nitrogen,  as  nitric  acid 51 

Nitrogen,  other  forms 62 

Nitrogen,  total 82 

Potash... 62 

FEEDING  STUFFS. 

Cents. 

Moisture 21 

Protein 62 

Fat 41 

Crude  fiber 62 

Ash 21 


For  analyses  in  large  numbers  the  directors  of  the  stations  are 
allowed  to  make  contracts  at  lower  prices,  at  their  discretion,  with  the 
consent  of  the  minister  of  the  interior. 

In  brief,  the  Government  provides  laboratories  and  experts  foy  the 
testing  of  wares  as  sold,  and  makes  regulations  by  which  dealers  who 
choose  can  place  their  goods  under  control  on  the  condition  that  they 
agree  to  state  exactly  the  character  of  their  wares,  pay  a small  part  o 
the  expense  of  the  examination,  and  make  good  any  deficiencies  in  the 
quality  of  the  materials  they  sell. 

The  experiment  station  system  in  Holland  is  in  many  respects  similar 
to  that  in  Belgium* # In  each  country  there  are  stations  in  the  different 
provinces  devoted  especially  to  examinations  of  agricultural  and  other 
products,  and  a central  station  connected  with  the  principal  schools  of 
the  country  and  devoted  more  especially  to  experimental  inquiry.  The 
system  in  each  country  is  organized  by  the  Government,  which  pays  all 
of  the  expenses,  except  in  so  far  as  the  latter  are  covered  by  receipts  for 
the  examinations  of  products  sold.  The  adoption  of  uniform  laboratory 

* See  Experiment  Station  Record,  vol.  5,  p.  550. 
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methods  is  providedfor,  as  the  Government  also  makes  specific  arrange- 
ments for  the  examination  and  control  of  the  sale  of  agricultural  prod- 
ucts. But  the  control  in  each  case  is  entirely  voluntary.  Sellers  are 
at  liberty  to  place  themselves  under  it  or  not,  as  they  choose,  and 
buyers  may  deal  with  dealers  under  the  control  or  not,  as  they  like. 
In  each  case  the  organization  of  the  experiment  station  system  is  based 
upon  the  experience  in  neighboring  countries,  but  is  modified  to  suit 
the  conditions  of  the  country  in  which  the  stations  are  located.  In 
both  countries  the  experiment  stations  have  been  in  operation  for  a 
considerable  number  of  years,  and  have  become  a prominently  useful 
part  of  the  educational  and  scientific  systems. 

The  following  are  some  of  the  lines  of  experimental  inquiry  followed 
by  Prof.  Mayer  and  his  associates,  mainly  at  the  Wageningen  Station: 
(1)  Soils,  fertilizers,  etc. ; (2)  respiration  of  plants,  and  kindred  ques- 
tions m vegetable  physiology;  (3)  fermentations;  (4)  the  effects  of 
climate,  methods  of  culture,  fertilizers,  and  other  factors  upon  the 
development  and  quality  of  tobacco;  (">)  feeding  stuffs,  including 
especially  the  effects  of  methods  of  curing  and  treatment  (silage);  (7) 
milk,  butter,  aud  oleomargarin,  including  methods  of  analysis,  digest- 
ibility, and  nutritive  values. 

The  location  of  stations  and  directors,  in  1893,  were  as  follows : 

Wageningen,  Central  Station:  Director,  Prof.  A.  Mayer;  chief  of 

division  of  seed  control,  F.  F.  Bryning. 

Goes  (station  removed  in  1893  from  Breda):  Director,  Dr.  A.  J. 

Swaving. 

Hoorn : Director,  Sir  Dr.  K.  H.  M.  van  der  Zande. 

Groningen:  Director,  A.  F.  Holleman. 

The  station  at  Wageningen  has  two  assistants  and  the  others  one 
each,  besides  laboratory  servants  and  helpers. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICULTURAL  EXPERIMENT  STATIONS 

IN  THE  UNITED  STATES. 


CHE  MISTRY— MIKERALOGY— ZOOLOGY. 

Report  of  chemist,  R.  C.  Kedzie  ( Michigan  Sta.  Report  for  1892, 
pp.  181-184). — A brief  outline  is  given  of  the  work  of  the  chemical 
department  of  the  station  during  the  year,  including  the  examination 
of  fertilizers,  wheat  and  wheat  straw,  and  honey,  and  meteorological 
observations  (see  below).  A plan  of  proposed  work  in  1893  is  sub- 
mitted. 

Notes  on  the  mineral  resources  of  Wyoming,  W.  0.  Knight 
( Wyoming  Sta.  Report  for  1893 , Appendix , pp.  103-212). — A reprint  of 
Bulletin  No.  14  of  the  station  (E.  S.  R.,  vol.  V,  p.  567). 

Ground  squirrels,  F.  J.  Niswander  ( Wyoming  Sta.  Report  for 
1893 , Appendix,  pp.  23-35). — A reprint  of  Bulletin  No.  12  of  the  station 
(E.  S.  R.,  vol.  IV,  p.  802). 


METEOROLOGY, 

W,  H.  Beai>,  Editor. 

Meteorological  observations  at  the  Massachusetts  Hatch  Sta- 
tion, 0.  D.  Warner  and  F.  L.  Warren  ( Massachusetts  Hatch  Sta- 
Met.  Bui.  No.  60,  Bee.,  1893,  pp.  4). — Daily  and  monthly  summaries  of 
observations  for  December,  1893,  and  a general  summary  for  the  year. 

The  annual  summary  is  as  follows:  Pressure  (inches). — Actual  max- 
imum, 30.61,  December  14,  9 a.  m.;  actual  minimum,  28.69,  February 
20,  1 a.  m. ; mean  reduced  to  sea  level,  30.047  ; annual  range,  1.92. 
Air  temperature  (degrees  F.). — Maximum,  96,  June  20;  minimum,  —3, 
January  17;  mean,  47.7;  annual  range,  99 ; maximum  mean  daily,  83.8, 
June  20;  minimum  mean  daily,  4.7,  January  17 ; mean  maximum,  55.7 ; 
mean  minimum,  39.9;  mean  daily  range,  12.7;  maximum  daily  range, 
38,  February  6;  minimum  daily  range,  1,  February  13.  Humidity. — 
Mean  dew-point,  37.9;  mean  force  of  vapor,  0.4145;  mean  relative  humid- 
ity, 71.1.  Precipitation. — Total  rainfall  or  melted  snow,  46.94  inches; 
number  of  days  on  which  0.01  inch  of  rain  or  melted  snow  fell,  143 ; 
total  snowfall  in  inches,  74^.  Weather. — Mean  cloudiness  observed,  50 
per  cent ; total  cloudiness  recorded  by  the  sun  thermometer,  2,434  hours, 
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or  54  per  cent ; number  of  clear  clays,  101 ; number  of  fair  days,  96 ; 
number  of  cloudy  clays,  168.  Wind. — Direction,  N.,  16  per  cent; 
SW.,  15  per  cent;  KW.,  14  per  cent;  S.,  11  per  cent;  total  move- 
ment, 52,411  miles;  maximum  daily  movement,  486  miles,  October  14; 
minimum  daily  movement,  5 miles,  January  23;  mean  daily  movement, 
143.6  miles;  mean  hourly  velocity,  6 miles;  maximum  pressure  per 
square  foot,  37J  pounds=86J  miles  per  hour,  August  29,  3 p.  m.  Bright 
sunshine. — Number  of  hours  recorded,  2,072.  Mean  ozone , 31  per  cent. 
Bates  of  frost. — Last,  May  8;  first,  September  3.  Bates  of  snoiv. — •' 
Last,  April  21;  first,  November  4. 

Meteorological  observations  at  Michigan  Station,  B.  0.  Kedzie 
(. Michigan  Sta.  Report  for  1892 , pp.  184-213). — Tabulated  daily  and 
monthly  summaries  are  given,  of  observations  during  1891,  on  hours  ol 
sunshine,  sunshine  temperatures,  temperature  of  the  air,  atmospheric 
pressure,  pressure  of  aqueous  vapor,  precipitation,  relative  humidity, 
and  wind  movement,  together  with  a record  for  six  years  of  the  tempera- 
ture of  the  water  of  a river  flowing  through  the  college  grounds. 

The  summary  for  the  year,  prepared  from  the  monthly  means,  is  as 
follows:  Mean  daily  temperature  of  the  air,  47.4°  F.;  mean  maximum 
temperature,  57°;  mean  minimum,  37.10°;  percentage  of  humidity,  70.26; 
pressure  of  aqueous  vapor,  0.232;  mean  height  of  barometer  reduced  to 
32°  F.,  29.113;  percentage  of  cloudiness,  59;  total  amount  of  rain  or 
melted  snow,  24.78  inches;  total  depth  of  snow,  29.75 inches;  and  num- 
ber of  thunderstorms,  13. 

Meteorological  summaries  for  North  Carolina  for  October  and 
November,  1893,  H.  B.  Battle,  G.  F.  Yon  Herrmann,  and  K. 
Nunn  (North  Carolina  Sta.  Buis.  Nos.  93b , Nov.  15 , 1893 , pp.  22 , charts 
2;  and  93c , Bee.  15 , 1893,  pp.  22,  charts  2). — These  bulletins  contain  the 
usual  summaries  of  observations  on  temperature,  pressure,  precipita- 
tion, etc.,  by  the  State  weather  service,  cooperating  with  the  TJ.  S. 
Weather  Bureau.  Bulletin  No.  93c  contains  a special  article  on  the 
objects  of  the  service  and  the  results  accomplished  since  its  organiza- 
tion. 

The  State  weather  service  was  established  in  1886,  and  since  that  time  has  been  in 
operation  as  the  meteorological  division  of  the  North  Carolina  Agricultural  Exper- 
iment Station. 

An  important  part  of  the  work  is  the  collection  of  meteorological  data  determin- 
ing the  climate  of  the  State.  Reports  are  received  from  about  sixty-six  voluntary 
observers  and  regular  observers  of  the  Weather  Bureau,  and  fifty  monthly  meteoro- 
logical bulletins  and  six  annual  reports  have  been  published,  which  contain  all  the 
reliable  data  pertaining  to  the  climate  of  North  Carolina  ever  collected.  * * * 

The  weather  service  also  renders  practical  benefit  to  the  people  of  the  State  by 
the  distribution  of  the  daily  weather  forecasts,  frost,  cold- wave  and  storm  warnings, 
which  may  be  put  to  immediate  use  in  the  everyday  operations  of  life,  and  are 
especially  valuable  to  agricultural  and  horticultural  interests. 

The  daily  forecasts,  issued,  for  thirty-six  hours  in  advance,  and  distributed  by 
telegraph  to  sixty  places  and  by  mail  to  nearly  three  hundred  towns  in  the  State 
are  steadily  improving  in  accuracy  and  consequent  benefit  to  farmers  and  others. 

L6646— No.  7 2 
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The  frost  and  cold- wave  warnings  yearly  save  thousands  of  dollars  of  damage  to 
the  tobacco,  trucking,  and  fruit  interests  by  giving  information  in  advance  of  the 
approach  of  sudden  cold  spells  in  autumn  and  spring.  * * * 

The  issue  of  the  Weekly  Weather  Crop  Bulletin  during  the  season  of  growing 
crops  gives  valuable  information  to  farmers  and  others  of  the  current  condition  of 
crops  and  prevents  outside  misrepresentation,  which  would  be  detrimental  to  their 
interests.  * * * 

Valuable  information  for  the  use  of  engineers  can  be  furnished  in  regard  to 
excessive  rainfalls. 

To  physicians  the  material  collected  by  the  State  weather  service  will  be  found 
a valuable  help  in  studying  the  relation  of  climate  and  diseases.  * * * 

Reports  are  also  received  daily  by  telegraph  of  the  average  temperature  and 
rainfall  throughout  the  cotton  region  for  the  benefit  of  those  interested  in  that 
crop.  * * * 

For  North  Carolina  a fair  determination  of  the  climatic  conditions,  with  special 
reference  to  the  distribution  of  temperature  and  rainfall,  has  been  made,  and  the 
local  climatic  peculiarities  of  many  places  have  been  ascertained.  Charts  of  nor- 
mal temperature  and  rainfall  for  the  State  have  been  published,  which  will  be 
found  of  great  value  in  studying  various  important  questions  of  the  relations  of  | 
soil,  crops,  and  climate. 

The  accumulation  of  records  of  the  meteorological  elements,  now  already  carried 
on  for  six  years,  is  indispensable  for  the  study  of  important  questions  which  await 
solution,  such  as,  for  instance : “What  regions  of  the  State  are  climatically  more 
suited  to  certain  crops  than  others  ? ;;  'x  What  conditions  of  the  weather  are  most 
suitable  for  the  production  of  the  largest  crops  of  tobacco?  of  cotton?  of  com?” 
“Under  what  weather  conditions  do  insect  pests  thrive?”  eto. 

FERTILIZERS. 

W.  H.  Beal.  Editor . 

Inspection  of  commercial  fertilizers,  R.  C.  Kedzie  {Michigan 
Sta,  Report  for  1892 , pp.  271-279) —A.  reprint  from  Bulletin  No.  86  of 
the  station  (E.  S.  R.?  vol.  iv,  p.  248). 

FIELD  CROPS. 

J.  F.  Duggar,  Editor . 

Grain  and  forage  crops,  W.  M.  Hays  ( North  Dakota  Sta.  Bui . 

No.  If  Nov.,  1893,  pp.  32). 

■ 

Synopsis. — The  crops  under  experiment  were  wheat,  oats,  barley,  millet,  flax,  and 
peas.  On  all  of  these  tests  of  varieties  were  made ; on  wheat  and  oats,  tests 
of  time  and  methods  of  sowing;  on  wheat,  tests  of  plowing  to  different  depths 
and  of  distances  between  the  drills ; and  for  wheat ; barley,  and  flax,  tests  of  the 
amount  of  seed.  The  results  for  1892  and  1893  of  an  experiment  in  the  rotation 
of  crops  are  given. 

Thickness  of  seeding  ivheat  (pp.  5,  6,  8).— Spring  wheat  was  sown  at 
rates  of  3,  4,  4J,  5,  and  6 pecks  of  seed  per  acre.  With  Fife  wheat  5 


FIELD  CROPS. 


679 


pecks,  and  with  Haynes  Blue  Stem  6 pecks,  gave  the  maximum  yield. 
Distances  of  3 and  3£  inches  between  the  drills  gave  larger  yields 
than  distances  of  6,  7,  12,  and  11  inches. 

Methods  of  preparing  land  and  seeding  wheat  and  oats  (pp.  9-13,  18- 
20). — On  land  plowed  to  a depth  of  2.31  inches  the  yield  per  acre  o f 
wheat  was  9.1  bushels;  plowed  4.76  inches  deep,  10.3  bushels;  plowed 
7.22  inches  deep,  9.7  bushels.  Many  of  the  experiments  with  wheat 
and  oats  were  a failure  and  the  crop  was  plowed  under.  With  both 
grains  the  shoe-chain  drill  and  shoe-press  drill  gave  better  yields  than 
the  hoe  drill,  and  far  better  yields  than  broadcasting.  With  wheat 
spring  plowing  gave  the  best  results;  with  oats  fall  plowing  gave 
slightly  the  best  results. 

Time  of  sowing  wheat  (pp.  5,  6). — Two  varieties  of  wheat  were  sown 
May  19  and  29,  the  earlier  sowing  giving,  on  an  average,  the  larger 
yield. 

Varieties  of  ivheat  and  oats  (pp.  5-7, 14-17, 21,22). — The  average  yield 
of  10  plats  of  Haynes  Blue  Stem  was  6.3  bushels  more  than  the  average 
of  the  adjacent  10  plats  of  Fife  wheat.  One  hundred  and  ten  samples 
of  wheat,  embracing  many  varieties  and  strains,  were  tested,  and  tabu- 
lated data  for  each  are  given.  Twenty-eight  varieties  of  oats  were 
tested. 

Varieties  of  barley  (p.  24). — Of  fifteen  varieties  tested  the  largest 
yield,  35.9  bushels  per  acre,  was  made  by  Improved  Black. 

Thickness  of  seeding  barley  (p.  25.) — Common  six-rowed  barley  was 
seeded  at  the  rate  of  6,  7,  8,  9,  10,  and  11  pecks  per  acre.  The  largest 
yield  resulted  from  sowing  10  pecks. 

Varieties  of  millet  (p.  25). — On  account  of  a failure  in  the  crop,  data 
for  this  experiment  are  not  given. 

Varieties  of  flax  (p.  26).- — Four  varieties  of  flax  were  grown.  The 
yield  of  straw  ranged  from  798  to  1,560  pounds  per  acre;  of  grain,  from 
9.8  to  17.4  bushels  per  acre. 

Thickness  of  seeding  flax  (p.  26). — Two  pecks  of  flaxseed  per  acre 
yielded  1,392  pounds  of  straw  and  14  bushels  of  seed  ; 3 pecks  per  acre 
yielded  1,110  pouuds  of  straw  and  10.5  bushels  of  seed  per  acre. 

Rotation  of  crops  (pp.  27-30). — Tabulated  data  for  the  crops  of  1892 
and  1893  grown  on  rotation  plats  are  given. 

Varieties  of  field  peas  (pp.  30-32). — Thirty- one  varieties  of  peas  were 
tested,  the  yields  ranging  from  5.2  to  23.1  bushels  per  acre. 

Grasses  and  forage  plants,  B.  C.  Buffum  {Wyoming  Sta.  Bui.  No. 
16 , Dec.,  1893 , pp.  223-248). — Notes  on  native  grasses  and  on  twenty 
varieties  of  grasses  and  forage  plants  grown  without  irrigation,  and 
extended  notes  on  alfalfa,  sainfoin  ( Onobrychis  sativa ),  red  clover, 
white  sweet  clover  {Melilotus  alba),  blue  stem  ( Agropyrum  sp.),  redtop 
( Agrostis  vulgaris ),  gramma  grass  {Bouteloua  oligostachya ),  awnless 
brome  grass  ( Bromus  inermis ),  red  fescue  ( Festuca  rubra),  English  rye 
grass  ( Lolium  perenne ),  timothy  (Phleum  pratense),  and  Johnson  grass 
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(Sorghum  halepense).  A catalogue  of  the  forage  plants  of  W yoming  and 
notes  on  dodder  and  ergot  are  given. 

Grasses  and  forage  plants,  B.  0.  Btjffum  ( Wyoming  Sta.  Report 
for  1893 , Appendix , pp.  223-248). — A reprint  of  Bulletin  No.  16  of  the 
station  (E.  S.  R.  vol.  v.  p.  679). 

Potatoes,  L.  R.  Taft  ( Michigan  Sta.  Report  for  1892,  pp.  251-270). — 
A reprint  from  Bulletin  No.  85,  of  the  station  (E.  S.  R.,  vol.  m,  p.  872). 

Report  of  the  agriculturist  of  Michigan  Station,  P.  M.  Harwood 
(Michigan  Sta.  Report  for  1892,  pp.  175-177). — Brief  general  notes  on 
the  lines  of  work  pursued  during  the  year,  with  a short  report  of  the 
substation  at  Grayling. 

Wyoming  crop  report  for  1892,  A.  A.  Johnson  and  F.  J.  Nis- 

wander  ( Wyoming  Sta.  Report  for  1893,  Appendix,  pp.  1-22). — A 
reprint  of  Bulletin  No.  11  of  the  station  (E.  S.  R.,  vol.  iy,  p.  825). 


HORTICULTURE. 

Subirrigation  in  the  greenhouse,  F.  W.  Rane  ( West  Virginia  Sta . 
Bui.  No.  33,  Sept.,  1893 , pp.  225-270). 

Synopsis. — In  greenhouse  experiments  to  test  the  relative  advantages  of  suhirriga- 
tion  and  surface  watering,  subirrigation  was  found  to  hasten  the  maturity  of 
parsley,  long-rooted  radishes,  and  spinach,  and  to  increase  the  yield  of  tomatoes, 
lettuce,  and  long-rooted  radishes.  On  turnip-rooted  radishes  and  on  beets  sub- 
irrigation  gave  no  marked  beneficial  results. 

In  each  of  three  greenhouses  one  bed  was  devoted  to  subirrigation 
and  a similar  bed  was  used  for  surface  watering.  Iron  and  lead  pipes 
placed  21  inches  apart  and  covered  with  6 inches  of  soil  were  used  for 
subirrigation.  The  punctures  in  the  pipes  for  watering  the  soil  were  4 
inches  apart.  In  one  bed  both  ends  of  the  pipe  were  carried  out  above 
the  surface  of  the  ground;  in  the  others  only  the  receiving  end  of  the 
pipe  was  above  ground,  the  other  end  being  closed.  To  make  the 
distribution  of  water  as  even  as  possible,  in  the  end  of  the  pipe,  near 
the  point  where  the  water  entered,  these  holes  were  drilled  high  up  on 
the  side  of  the  pipe  and  gradually  lowered  until  the  point  farthest 
from  the  receiving  elbow  was  reached. 

Parsley  on  the  subirrigated  beds  was  ready  for  market  when  that 
in  the  surface-watered  beds  was  not  over  one  third  grown.  Subirriga- 
tion largely  increased  the  yield  of  tomatoes,  lettuce,  and  long-rooted 
radishes;  but  it  showed  no  marked  favorable  effect  on  turnip-rooted 
radishes  or  on  beets.  The  maturity  of  spinach  was  slightly  hastened 
by  subirrigation. 

Sub  irrigation  once  a week  sufficed,  but  surface  watering  daily  was 
generally  necessary.  Other  advantages  of  subirrigation  noted  were 
economy  of  time,  labor,  and  water,  ease  of  cultivation,  and  decrease  in 
the  amount  of  injury  from  fungus  diseases. 
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The  cost  of  making  beds  for  surface  watering  in  a greenhouse  50  by 
20  feet  was  estimated  at  812.28,  and  for  subirrigation  830,  a difference 
of  817.72  in  the  first  cost  of  beds  for  the  two  systems,  only  half  of  which, 
88.80,  is  chargeable  to  the  expenses  of  one  year,  as  the  beds  are  sup- 
posed to  last  two  years  Despite  the  increased  first  cost,  subirrigation 
was  found  to  be  more  economical  and  satisfactory. 

Report  on  fruits,  S.  T.  Maynard  (Massachusetts  Hatch  Sta.  Bui. 
No.  22,  Oct.,  1893 , pp.  15). — Tabulated  data  for  108  varieties  of  straw- 
berries, 14  of  blackberries,  20  of  blackcap  raspberries,  and  20  of  red 
raspberries.  The  following  are  especially  recommended:  Straivber- 

ries. — Beder  Wood,  Beverly,  Bubach  No.  5,  Haverland,  Iowa  Beauty, 
Greenville,  Michel  Early,  Mrs.  Cleveland,  Pacific,  Parker  Earle,  Bheil 
No.  1,  Shuster  Gem,  and  Warfield.  Blackberries. — Agawam,  Erie, 
Snyder,  Taylor,  Wachusett,  and  Lucretia  Dewberry.  Blackcap  rasp- 
berries.— Hilborn,  Ohio,  Souhegan,  and  Kansas.  Bed  raspberries. — 
Cuthbert,  Golden  Queen,  Hansell,  Marlboro,  Thompson  Early  Prolific, 
Thompson  Pride,  and  Japanese  Wineberry.  Brief  notes  on  strawberry 
leaf  blight,  the  strawberry  flea  or  black  paria,  and  May  beetle,  or  June 
bug,  are  also  given. 

Notes  on  strawberries,  L.  B.  Taet  and  H.  P.  Gladden,  (Mich- 
igan Sta.  Bui.  No.  100 , Aug.,  1893 , pp.  15). — Notes  on  74  varieties  of 
strawberries.  The  following  varieties  are  commended:  Clyde,  Green- 
ville, Leroy,  No.  1 (Allen),  No.  2 (Eeicht),  No.  3 (Stayman),  Weston, 
and  Yankee  Doodle. 

Report  of  the  horticulturist  of  Michigan  Station,  L.  B.  Tap™ 
(Michigan  Sta.  Report  for  1892 , pp.  177-180).  Brief  notes  on  the  work  cf 
the  year,  with  mention  of  the  work  done  at  the  substations  at  South 
Haven  and  Grayling. 

Fruits,  nuts,  and  vegetables,  T.  T.  Lyon  (Michigan  Sta.  Report 
for  1892,  pp.  289-315 ).  A reprint  from  Bulletin  No.  88  of  the  station 
(E.  S.  B.,  vol.  iv,  p.  555). 

Fruits  at  Utah  Station,  E.  S.  Bichman  (Utah  Sta.  Bui.  No.  25, Oct., 
1893,  pp.  1-11). — Notes  on  44  varieties  of  strawberries,  9 of  rasp- 
berries, 29  of  grapes,  and  brief  notes  on  blackberries,  dewberries, 
gooseberries,  peaches,  apricots,  cherries,  and  plums.  The  author  sum- 
marizes his  results  as  follows: 

Parker  Earle  has  given  better  satisfaction  than  any  other  strawberry  so  far. 
Greenville  is  most  promising  of  any  of  the  varieties  which  fruited  this  year  for  the 
first  time. 

Thompson  Early  Prolific  raspberry  is  very  promising  for  this  locality. 

Grapes  do  well  here,  if  we  except  such  varieties  as  ripen  later  than  Concord.  A 
good  list  to  select  from  for  the  extreme  northern  part  of  Utah  is : Early  Victor, 
Worden,  Concord,  Delaware,  Niagara,  Prentiss,  and  Empire  State. 

Late  peaches  must  be  excluded  from  our  list  of  possibilities  for  Logan. 

The  Russian  apricots  promise  to  be  very  valuable  here,  particularly  the  Gibb  and 
Budd. 
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The  winterkilling  of  trees  and  shrubs,  A.  Nelson  ( Wyoming  Sta. 
Bui.  No.  15,  Dec.,  1893,  pp.  213-222). — A popular  bulletin  on  the  cause 
of  winterkilling  of  trees  and  shrubs.  This  question  is  of  especial 
interest  in  arid  regions  of  the  higher  altitudes  where  forestry  and 
pomology  are  carried  on  with  great  difficulty.  The  author  considers 
desiccation  caused  by  transpiration  as  the  principal  cause  of  the  loss, 
and  offers  some  suggestions  as  to  how  this  drying  out  may  be  prevented. 
The  conditions  to  which  the  trees  and  shrubs  are  subjected  in  these 
high  elevations  tend  to  cause  greater  transpiration  than  is  normal, 
through  the  greater  intensity  of  light  and  an  increased  temperature 
caused  by  the  action  of  the  rays  of  the  sun  falling  upon  the  objects  grow- 
ing in  a rarefied  atmosphere.  An  excessively  dry  atmosphere  tends  to 
increase  the  temperature,  which  in  turn  stimulates  root  activity,  and  even 
in  moist  soil  the  roots  are  not  quite  able  to  make  good  the  loss.  Much 
more  is  this  true  in  dry  or  frozen  soils.  That  plants  do  transpire  at  a 
low  temperature  has  already  been  shown.  The  leafless  shoots  of  the 
horse-chestnut  will  transpire  at  —13°  0.  and  the  yew  tree  at  — 10.7°  0.  A 
sandy  or  gravelly  soil  is  unfavorable  to  the  plant,  as  it  yields  its  water 
less  uniformly  than  clay  soils.  Hence  the  plants  of  the  arid  regions  are 
subject  to  conditions  which  conspire  against  them,  viz,  a dry  atmos- 
phere, a gravelly  soil,  a great  difference  between  the  roots  in  the  frozen 
soil  and  the  branches  in  the  intense  sunlight,  dry  winds,  and  sudden 
temperature  changes — all  causing  transpiration  far  in  excess  of  the 
absorption  by  the  roots. 

By  a series  of  experiments  the  author  has  shown  that  transpiration 
is  directly  and  proportionately  increased  by  the  diminution  of  the 
atmospheric  pressure.  This  added  to  the  other  causes  points  out  plainly 
the  cause  of  a large  per  cent  of  winterkilled  t. . . s and  shrubs. 

The  remedies  suggested  are  late  irrigation  and,  if  possible,  irrigation 
occasionally  during  the  winter  months.  The  ice  forming  over  the  soil 
will  prevent  evaporation.  The  training  of  the  roots  in  some  of  the  less 
hardy  fruit  trees  so  that  the  trees  may  be  laid  down  during  the  winter 
is  recommended  as  of  probable  value  in  protecting  the  trees  against 
sudden  changes. 

Winterkilling  of  trees  and  shrubs,  A.  Nelson  ( Wyoming  Sta. 
Report  for  1893,  Appendix , pp.  213-222).-— A reprint  of  Bulletin  No.  15  of 
the  station  (E.  S.  R.,  vol.  y,  p.  682). 

Ornamental,  forest,  and  shade  trees,  E.  S.  Richman  ( Utah  Sta. 
Bui.  No.  25,  Oct.,  1893,  pp.  11-14). — Brief  reports  on  the  growth  and 
present  condition  of  25  species  of  forest  trees  planted  at  the  station 
and  previously  mentioned  in  Bulletin  No.  18  (E.  S.  R.,  vol.  iv,  p.  653). 
For  rapidly  growing  trees  the  poplars  are  recommended. 
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SEEDS. 

Walter  H.  Evans,  Editor . 

Report  of  consulting  botanist,  0.  F.  Wheeler  ( Michigan  Sta. 
Report  for  1892 , p.  214). — The  principal  investigation  of  the  author  has 
been  in  the  examination  of  seeds  of  grasses  and  forage  plants  for  impuri- 
ties. A sample  of  clover  seed  was  examined  which  consisted  principally 
of  screenings,  containing  only  10  per  cent  of  pure  clover  seed,  the  remain- 
der being  mainly  weed  seeds.  A small  amount  was  weighed.  By  count- 
ing the  .number  of  seeds  in  this  quantity,  it  was  estimated  that  the 
sample  contained  over  60,000  weed  seeds  per  pound. 

Distribution  of  seeds  and  plants,  E.  J.  Wickson  {California  Sta. 
Bui.  No.  103 , Bee.,  1893 , pp.  4). — A descriptive  list  of  seeds,  cuttings, 
shrubs,  and  trees  offered  for  distribution  to  citizens  of  the  State. 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

The  spraying  of  orchards,  E.  G-.  Lodeman  {New  York  Cornell 
Sta.  Bui.  No.  60,  Bee.,  1893,  pp.  255-296,  figs.  4). 

Synopsis. — The  bulletin  gives  notes  on  the  profits  of  spraying  apple  orchards,  tests 
of  some  fungicides  and  insecticides  upon  peach  foliage,  some  novel  insecticides 
and  fungicides,  and  a summary  of  results. 

The  profits  of  spraying  apple  orchards  (pp.  257-279). — For  spraying 
orchards  the  spraying  pumps,  to  be  economical,  should  have  a large 
capacity.  The  amount  of  liquid  required  to  spray  a full-grown  apple 
tree  is  about  4 gallons.  Spraying  in  an  orchard  is  facilitated  if  the 
trees  are  far  enough  apart  to  allow  a wagon  to  pass  between  the  rows. 
Automatic  agitators  have  not  given  good  results. 

The  experiments  of  the  author  were  directed  principally  upon  apple 
scab,  that  being  one  of  the  most  serious  enemies  of  the  apple.  Tests 
were  made  to  prevent  this  disease,  and  in  doing  so  to  determine  (1)  the 
number  of  applications  necessary  to  secure  fair  fruit $ (2)  the  compara- 
tive value  of  common  fungicides $.  and  (3)  the  comparative  value  of 
insecticides  and  the  advisability  of  applying  them  in  combination  with 
fungicides.  The  materials  used  were  Bordeaux  mixture,  ammoniacal 
copper  carbonate,  fostite,  Paris  green,  and  London  purple,  formulas  for 
the  preparation  of  which  are  given.  Two,  four,  and  six  applications 
were  given  the  trees  at  various  intervals. 

Tabular  information  is  given  showing  the  effect  of  the  various  fungi- 
' cides  upon  fruit.  In  general,  for  the  more  susceptible  varieties  of 
apples,  the  greater  the  number  of  applications  the  better  the  results 
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obtained;  but  no  fixed  rule  can  be  given  for  the  number  and  dates  of 
applications.  As  a rule  a fungicide  should  be  applied  once  before  the 
trees  blossom,  and  two  applications  after  the  falling  of  the  blossoms 
are  necessary  upon  those  varieties  habitually  injured  by  thq  scab.  On 
resistant  varieties  only  one  or  two  apx>lications  can  be  applied  with 
profit.  The  advisability  of  making  moie  than  one  or  two  applications 
of  fungicides  to  such  varieties  as  Baldwin  and  Fallawater  apples  is 
doubtful,  but  King,  Maiden  Blush,  and  Fall  Pippin  will  repay  four 
and  possibly  six  applications. 

Of  the  fungicides  used,  Bordeaux  mixture  gave  decidedly  the  best 
results.  Following  this  the  order  of  value  of  the  fungicides  was  ammo- 
niacal  copper  carbonate,  Paris  green,  and  fostite. 

But  little  difference  is  noted  in  the  two  insecticides,  both  being  effec- 
tive. Ordinarily  two  applications  of  insecticides  are  sufficient  to  control 
the  ravages  of  the  first  brood  of  codling  moths,  and  later  applications 
are  of  doubtful  value. 

Arsenites  and  fungicides  used  in  the  apple  orchard  appear  to  be 
equally  effective  whether  applied  alone  or  in  combination.  Lime  added 
to  Paris  green  greatly  prevents  the  injury  to  the  foliage.  The  action 
of  the  fungicides  upon  the  foliage  was  not  injurious  except  in  the  case 
of  the  fostite.  The  size,  color,  and  keeping  quality  of  the  sprayed  fruit 
was  greatly  improved,  and  sprayed  apples  of  the  King  variety  sold  in 
the  market  at  $1  per  barrel  above  the  unsprayed  crop  graded  as  Ko.  1. 

Tests  of  fungicides  and  insecticides  upon  peach  foliage  (pp.  280,281). — 
The  following  wrere  each  applied  three  times  to  trees : Bordeaux  mixture ; 
Bordeaux  mixture  and  London  purple;  ammoniacal  copper  carbonate; 
ammoniacal  copper  carbonate,  lime,  and  Paris  green;  Paris  green;  Lon- 
don purple,  and  fostite.  The  foliage  was  injured  by  the  application  ol  j 
all  with  the  exception  of  the  Bordeaux  mixture,  Bordeaux  mixture  and 
London  purple,  and  fostite.  Neither  Paris  green  nor  London  purple 
should  be  used  upon  peach  trees,  unless  the  mixtures  are  very  dilute 
or  lime  is  added  to  neutralize  the  corrosive  action  of  the  arsenites.  Fos- 
tite gave  only  negative  lesults  when  applied  to  peach  foliage. 

Novel  insecticides  and  fungicides  (pp.  282-293). — The  following  fungi- 
cides and  insecticides  were  given  a comparative  test:  Bordeaux  mix- 
ture, copper  chloride,  iron  chloride,  zinc  chloride,  zinc  sulphate,  lead 
acetate,  fostite,  boron  compounds,  iodine,  nitrate  of  soda,  caustic  potash, 
“abretic  acid,”kreolin,  and  antinonnin.  Formulas  for  preparation  and 
methods  of  application  are  given.  The  tests  were  made  on  the  follow- 
ing plants:  Apple,  blackberry,  dewberry,  gooseberry,  raspberry,  and 
quince.  Bordeaux  mixture  when  properly  applied  protected  the  foliage 
of  all  from  fungus  attacks.  Copper  chloride  when  neutralized  seems 
to  be  a promising  fungicide.  The  experiences  of  the  last  season  show 
no  benefits  arising  from  applications  of  iron  chloride,  zinc  chloride,  zinc 
sulphate,  borax,  or  boracic  acid,  iodine,  nitrate  of  soda,  u abretic  acid,” 
or  kreolin.  Fostite,  apowder  containing  about  2 per  cent  of  copper,  pos- 
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sesses  some  fungicidal  value,  but  its  application  to  trees  is  difficult  and 
its  action  so  moderate  that  it  can  not  be  generally  recommended.  It 
possesses  no  value  when  dry  as  an  insecticide.  Antinonnin  is  dangerous 
to  handle,  and  unless  used  very  dilute  is  injurious  to  foliage.  It  pos- 
sesses no  practical  value  for  destroying  insects  by  contact. 

On  the  whole  the  author  recommends  Bordeaux  mixture  in  combat- 
ing fungi,  with  ammoniacal  carbonate  of  copper  as  second  choice. 
Paris  green  and  London  purple  are  still  considered  the  best  insecti- 
cides, the  greater  value  generally  being  placed  upon  the  Paris  green. 

Club  root  of  cabbage  and  its  allies,  B.  D.  Halsted  (New  Jersey 
Stas.  Bui.  No.  98,  Bee .,  1893,  pp.  16,  figs.  9). — A popular  bulletin  on  the 
subject  of  the  club  root  of  cabbage  and  other  cruciferous  plants,  largely 
based  on  an  article  in  the  Journal  of  Mycology,  vol.  vn,  No.  2 (E.  S. 
B.,  vol.  hi,  p.  810).  In  the  treatment  of  this  disease  preventive  meas- 
ures must  be  relied  upon.  If  the  crop  is  diseased  all  refuse  stems, 
leaves,  and  roots  should  be  burned,  and  seedlings  from  hotbeds  show- 
ing signs  of  club  root  should  be  destroyed.  Lime  added  to  the  land 
at  the  rate  of  75  bushels  per  acre  has  proved  effective.  It  is  possible 
that  some  commercial  fertilizers  may  be  found  to  check  this  trouble. 
Land  should  be  kept  free  from  shepherd  purse,  hedge  mustard,  and 
other  weeds  of  the  same  family,  as  their  roots  may  become  clubbed 
and  thereby  propagate  the  fungus. 

Hot  water  treatment  for  smut  of  oats  and  wheat,  P.  M.  Hae- 
wood  and  P.  G.  Holden  (Michigan  Sta.  Beport  for  1892 , pp.  280-288). — 
A reprint  from  Bulletin  Ho.  87  of  the  station  (E.  S.  B.,  vol.  iv,  p.  352). 


ENTOMOLOGY. 

Injurious  insects  of  Maryland,  0.  V.  Biley  ( Maryland  Sta.  Bui. 
No.  23,  Bee.,  1893,  pp.  67-94,  figs.  24). — A popular  bulletin  on  the  life 
history  of,  and  remedial  measures  to  be  adopted  against,  the  codling  moth 
(Carpocapsa  pomonella),  June  beetle  (Allorhina  nitida),  imported  cab. 
bage  worm  ( Pieris  rapee ),  cabbage  plusia  ( Plusia  hrassicce ),  cabbage 
mamestra  (Mamestra  trifolii ),  zebra  caterpillar  (M.  picta),  cabbage 
evergestis,  or  pionea  ( Evergestis  rimosalis),  cabbage  plutella  ( PluteUa 
crucifer  arum),  harlequin  cabbage  bug  ( Murgantia  histrionica),  round- 
headed  apple  tree  borer  (Saperda  Candida),  flat-headed  borer  ( Chrysoho - 
tliris  femorata),  tobacco  flea  beetle  (Epitrix  parvula),  tobacco  sphinx,  or 
horn  worm  ( Protoparce  celeus),  melon  plant  louse  (Aphis  cucumeris ), 
asparagus  beetle  (Crioceris  asparagi),  striped  blister  beetle  ( Epicauta 
vittata),  and  black  blister  beetle  (B. pennsylvanica). 

Report  of  consulting  entomologist,  G.  0.  Davis  ( Michigan  Sta. 
Report  for  1892,  pp.  215-217). — The  author  reports  upon  the  rose  chafer 
and  the  celery  caterpillars.  The  rose  chafer  has  been  exceptionally 
abundant  in  parts  of  the  State,  and  experiments  with  hot  water  and 
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kerosene  emulsion  were  made  for  its  repression.  Hot  water  was 
thrown  in  a solid  stream  at  temperatures  varying  from  130°  to  165°  F. 

The  work  of  the  hot  water  was  quicker  and  more  certain  than  the 
emulsion,  but  neither  was  successful  with  the  chafers  on  account  of 
their  great  numbers.  Yeratrine,  a form  of  white  hellebore,  made  from 
the  seeds  of  Veratrum  sabadilla , was  used  with  considerable  success, 
but  its  present  price  is  such  that  it  is  hardly  a practicable  remedy. 

The  celery  caterpillars,  Papilio  asterias  and  Mamestra  picta , have 
been  very  troublesome  on  celery  during  the  past  season.  Directions 
are  given  for  their  treatment,  and  hand  picking,  pyrethrum,  or  the  use 
of  hot  water  is  recommended. 

The  forestand  shade  tree  insects  of  West  Virginia,  A.  D.  Hop- 
kins ( West  Virginia  Sta . Bui.  No.  32 , May,  1893 , pp.  171-251). — This 
bulletin  is  a catalogue  of  injurious,  beneficial,  and  other  insects  col- 
lected during  1890  and  1893.  The  list  consists  of  the  name  of  the  insect,  || 

the  tree  on  which  it  was  collected,  the  date,  and  other  notes  regarding  j 

the  habits  and  life  history.  An  index  to  families  and  species  of  insects  j 

and  to  the  trees  attacked  completes  the  bulletin. 

Insecticides  and  fungicides,  L.  E.  Taft  (Michigan  Sta.  Report  for 
1892 , pp.  224-247). — Eeprint  from  Bulletin  Ho.  83  of  the  station  (E.  S. 

R.,  vol.  in,  p,  871). 

Report  of  the  apiarist,  J.  E.  Larrabee  (Michigan  Sta.  Report  for 
1892 , pp.  217-223). — Eeprint  from  Bulletin  Ho.  30  of  the  Division  of 
Entomology  of  this  Department  (E.  S.  R.,  vol.  v,  p.  101). 


ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor.  | 

Feeding  experiments,  F.  E.  Emery  (North  Carolina  Sta.  Bui.  No.  if 
93,  Oct.  7, 1893,  pp.  46). 

Synopsis. — Three  experiments  are  reported  in  feedingforbeef,  i.  e.,  feeding  two-year-  | 
old  and  three-year-old  steers,  tied  up  and  in  box  stalls,  on  cotton-seed  hulls  and  j 

meal;  a comparison  of  corn  silage  and  soja-bean  silage  when  fed  with  cotton-  I 

seed  meal  to  steers;  and  feeding  a bull  on  corn  silage  or  soja-bean  silage  alone.  j 
The  best  financial  result  was  with  the  two-year- olds^  and  there  was1  no  differ- 
ence between  tying  up  and  keeping  loose  in  box  stall.  Soja-bean  silage  with 
cotton-seed  meal  appeared  to  be  too  rich  a ration  to  secure  the  full  value  of  the 
food.  The  bull  fed  on  soja-bean  silage  alone  made  an  average  daily  gain  of 
nearly  two  pounds.  A popular  summary  of  the  bulletin  is  given  in  the  first  seven 
pages. 

Experiments  in  fattening  stock  for  beef  with  cotton-seed  hulls  and  meal 
(pp.  9-40). — The  trial  included  8 steers — two-year-olds  and  three-year- 
olds  (grades  and  natives).  These  were  fed  on  cotton-seed  meal  and  cot- 
ton-seed hulls  for  six  periods  of  twenty  days  each.  The  proportion  of 
cotton-seed  meal  to  hulls  was  1 :4  in  the  first,  second,  and  sixth  periods, 
and  1 : 6 in  the  three  remaining  periods.  In  these  proportions,  food  was 
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given  ad  libitum . Some  of  the  hulls  were  frequently  left  uneaten.  Part 
of  the  steers  were  tied  in  stalls  and  the  remainder  kept  loose  in  box 
stalls.  The  full  data  for  each  steer  as  to  amounts  of  food  eaten,  nutri- 
ents consumed  in  the  food,  fluctuations  in  live  weight,  etc.,  are  tabu- 
lated, and  summaries  are  given  for  steers  of  different  ages,  and  those 
loose  and  tied.  Some  of  the  steers  were  sick  for  awhile  during  the 
trial,  which  may  have  affected  the  results  not  a little. 

The  8 steers  gained  in  all  1,523  pounds,  the  gain  of  individuals  rang- 
ing from  98  to  230  pounds.  The  cotton-seed  meal  is  reckoned  at  $24  and 
the  hulls  at  $2.50  per  ton.  The  steers  were  bought  at  3 and  3J  cents 
per  pound  and  sold  at  3£  cents.  On  this  basis,  there  was  a profit  of 
$3.89  from  feeding  the  8 steers,  exclusive  of  the  manure.  There  was  a 
loss  with  2 three-year-old  steers.  As  between  the  steers  tied  up  and 
those  kept  in  box  stalls  there  was  no  noticeable  difference.  The  two- 
year-olds  ate  more  food  in  proportion  to  their  weight,  but  gave  the  best 
financial  return  for  the  food  eaten.  The  natives  fully  equaled  the 
grades  in  gain  and  in  profit. 

The  article  concludes  with  a discussion  of  the  amount  of  water  drank 
and  its  influence  on  the  apparent  live  weight. 

Corn  silage  and  soja-bean  silage  with  cotton-seed  meal  for  beef  (ppt 
41,  42). — Two  grade  Jersey  steers  were  fed  for  thirty-two  days  ad  libitum 
on  corn  silage  and  cotton- seed  meal  in  the  proportion  of  8 pounds 
of  silage  to  1 pound  of  meal.  No.  1 ate  1,402  pounds  of  silage  and 
169.13  pounds  of  meal,  and  gained  78  pounds ; and  No.  2 ate  1,239 
pounds  of  silage  and  171.13  pounds  of  meal,  and  gained  85.5  pounds. 
They  were  then  fed  for  thirty- three  and  thirty-six  days  longer  on  soja- 
bean  silage  in  place  of  corn  silage.  No.  1 ate  1,422  pounds  of  si] age 
and  184.5  pounds  of  meal  in  thirty-three  days,  and  gained  60  pounds; 
and  No.  2 ate  1,306  pounds  of  silage  and  195.75  pounds  of  meal  in 
thirty-six  days,  and  gained  51  pounds.  u The  first  ration  had  a most 
excellent  effect  and  the  second  continued  the  gain  at  a rate  but  little 
slower.”  The  ration  containing  soja-bean  silage  was  much  richer  in 
protein  than  that  of  the  first  period  and  was  considerably  richer  than 
called  for  by  Wolff’s  standard.  It  is  believed  that  the  ration  was  too 
rich  to  secure  the  full  value  of  the  food. 

Exclusive  silage  feeding , and  what  is  a maintenance  ration  f (pp.  43- 
46). — A Jersey  bull  was  fed  on  corn  silage  alone,  or  with  a little  cotton- 
seed meal,  for  fifteen  days,  after  which  soja-bean  silage  was  fed  alone 
for  forty- six  days.  The  gain  in  weight  was  from  1.75  to  1.97  pounds 
per  day,  “ a remarkable  gain  for  the  food  consumed.” 

If  other  trials  confirm  the  result  here  given  it  may  he  stated  that  exclusive  silage 
feeding  can  he  practiced  with  success  in  growing  and  fattening  stock  as  well  as  in 
maintenance  if  the  ration  is  made  so  as  to  he  fed  in  a properly  balanced  condition. 
Corn  silage  hy  itself  must  be  fed  with  some  other  food  rich  in  protein,  or  the  corn 
must  he  grown  with,  or  at  least  mixed  with,  pea  vines  or  beans,  and  the  two  crops 
cut  together  for  silage,  which  will  not  require  the  purchase  and  addition  of  by- 
fodders. 
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Experiments  in  feeding  for  milk  and  butter,  A.  H.  Wood  (New 
Hampshire  Sta.  Bui.  Ho.  18,  Nov .,  1892,  pp.  16). — -To  test  the  effect  of  cer- 
tain feeding  stuffs  on  the  yield  and  quality  of  milk  and  on  the  butter 
five  lots  of  two  cows  each  were  fed  in  four  periods.  There  were  three 
Durhams,  two  Jerseys,  four  Ayrshires,  and  one  Holstein.  In  the  first 
period  all  the  lots  received  the  same  ration,  made  up  of  50  pounds  of 
silage,  5 pounds  of  mixed  hay,  5 jDounds  of  oat  hay,  and  5 pounds  of  a 
grain  mixture  composed  of  equal  parts  by  weight  of  middlings,  gluten 
meal,  and  cotton  seed  meal.  The  above  ration  was  fed  per  1,000  pounds 
live  weight.  In  subsequent  periods  this  ration  was  variously  changed 
by  the  substitution  of  clover  hay,  vetch  hay,  or  corn  stover  for  a part 
of  the  coarse  fodder,  and  of  corn  meal  or  corn-and-cob  meal  for  a part 
of  the  grain.  The  data  are  tabulated  for  each  lot. 

As  to  the  effect  on  the  milk : 

With  one  exception,  changing  to  clover  hay  not  only  checked  the  natural  decrease 
in  milk  yield  hut  gave  a slight  increase.  * * * Again  the  changes  from  clover  hay 

are  in  every  case  accompanied  by  a loss,  in  two  instances  surely  beyond  the  natural 
decrease.  We  can  safely  say  that  clover  certainly  demonstrated  its  superiority  over 
other  hay  as  a supplement  to  silage.  * * * It  would  seem  that  the  mixed  hay 

(timothy  and  clover)  gave  better  results  than  did  oat  hay,  although  in  one  instance 
there  was  a gain  from  a change  from  mixed  and  oat  hay  to  the  oat  hay  alone.  * * * 

That  there  are  variations  in  the  amount  of  fat  in  the  milk  when  we  compare  period 
with  period  is  true,  but  it  does  not  follow  that  these  variations  are  due  to  the  source 
of  the  cow’s  food.  _ 

u No  variations  that  can  be  attributed  to  the  character  of  food  n were 
shown  by  determinations  of  the  casein. 

Butter  was  made  from  the  milk  of  each  lot  in  each  period,  the  cream 
being  raised  with  a hand  separator.  The  relative  hardness  of  this 
butter  was  tested  by  the  penetration  of  a glass  rod  dropped  from  a 
given  height,  as  described  in  Bulletin  No.  13  of  the  station  (E.  S.  B., 
vol.  hi,  p.  86).  In  two  cases  ‘‘the  change  from  a heavy  grain  ration 
resulted  in  a much  softer  butter; ” and  in  another  case  u the  substitu- 
tion of  corn  meal  for  gluten  and  cotton- seed  meal  resulted  in  decidedly 
hardening  the  butter.  * * * Although  the  butter  from  rations  con- 
taining oat  hay  was  generally  softest,  it  is  doubtful  if  the  whole  of  the 
variation  in  this  instance  is  traceable  to  it.” 

The  feeding  and  management  of  cattle,  W.  A.  Henry  (Wyoming 
Sta.  Report  for  1893,  Appendix,  pp.  37-102). — A reprint  from  the  special 
report  on  diseases  of  cattle  and  cattle  feeding  of  the  Bureau  of  Ani- 
mal Industry  of  this  Department,  previously  published  as  Bulletin  No. 
13  of  the  station  (E.  S.  R.,  vol.  v,  p.  71). 

Roots  vs.  silage  for  fattening  lambs,  P.  M.  Harwood  and  F.  B. 
Mfmford  ( Michigan  Sta.  Report  for  1892 , pp.  247-251). — A reprint 
from  Bulletin  No.  84  of  the  station  (E.  S.  R.,  vol.  Ill,  p.  872). 

The  external  conformation  of  the  horse  as  related  to  the  selec- 
tion of  an  animal,  E.  A.  A.  G-rajS&e  ( Michigan  Sta.  Report  for  1892 , 
pp.  315-321). — A reprint  from  Bulletin  Xo.  89  of  the  station  (E.  S.  R., 
vol.  IV,  p.  574). 
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Investigations  relating  to  the  manufacture  of  cheese,  part  III, 

L.  L.  Yan  Slyke  (New  York  State  Sta.  Bid.  No.  62  (n.  ser .),  Bee.,  1893 , 
pp.  587-663 ). — Thi^  bulletin  records  the  work  done  during  the  season 
of  1893  at  48  factories  in  eight  different  counties  of  the  State.  In  all  55 
trials  are  reported,  representing  the  milk  of  about  14,000  different 
cows.  As  in  former  bulletins  of  similar  character  the  data  secured, 
including  analyses  of  the  milk,  whey,  and  green  cheese,  are  fully  tabu- 
lated and  the  results  discussed  and  summarized.  Some  of  the  results 
are  as  follows : 

Loss  of  milk  constituents  in  cheese-making. — The  amount  of  milk  solids  in  100  pounds 
of  milk  that  was  lost  in  the  whey  in  cheese-making  varied  during  the  season  from  6.11 
to  6.49  pounds  and  averaged  6.28  pounds.  This  was  equivalent  to  from  45.34  to  52.95 
per  cent  of  the  solids  in  the  milk,  with  an  average  of  49.92  per  cent. 

The  per  cent  of  the  solids  in  the  milk  lost  in  the  whey  diminished  as  the  season 
advanced. 

The  amount  of  fat  in  100  pounds  of  milk  that  was  lost  in  the  whey  in  cheese-mak- 
ing varied  during  the  season  from  0.22  to  0.45  pound  add  averaged  0.34  pound. 
This  was  equivalent  to  from  5.95  to  11.43  per  cent  of  the  fat  in  the  milk,  with  an 
average  of  9 per  cent. 

The  proportion  of  fat  in  milk  that  was  lost  in  cheese-making  was  entirely  inde- 
pendent of  the  amount  of  fat  in  the  milk.  The  variations  in  loss  were  due  either 
to  the  condition  of  the  milk  or  to  some  special  conditions  employed  in  manufacture. 

The  iftnount  of  casein  and  albumen  in  100  pounds  of  milk  that  was  lost  in  the  whey 
in  cheese-making  varied  during  the  season  from  0.60  to  0.88  pound  and  averaged 
0.77  pound. 

Influence  of  composition  of  milk  on  yield  of  cheese. — From  100  pounds  of  milk  there 
were  made  during  the  season  from  8.94  to  13.17  pounds  of  green  cheese,  the  average 
being  10.25  pounds. 

From  7.60  to  11.19  pounds  of  milk  were  required  to  make  1 pound  of  cheese,  9.76 
pounds  being  the  average. 

The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  3.11  to  5.78  pounds  and  averaged  3.85  pounds. 

The  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  2.94  to  4.05  pounds  and  averaged  3.43  pounds.  The  variation 
in  the  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  followed 
very  closely  the  variation  of  fat  in  100  pounds  of  milk. 

The  amount  of  casein  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  2.12  to  2.76  pounds  and  averaged  2.40  pounds. 

Each  pound  of  fat  produced  from  2.54  to  3.06  pounds  of  cheese,  the  average  for 
the  season  being  nearly  2.72  pounds. 

The  Babcock  method  of  determining  the  proportion  of  fat  in 
milk  and  milk  products  ( Connecticut  State  Sta.  Bui.  No.  117 , Jan., 
1894,  pp.  11,  Jigs.  6). — This  bulletin  is  a popular  description  of  the  Bab- 
cock milk  test  and  the  method  of  using  it,  and  is  issued  in  response  to 
frequent  inquiries  received  at  the  station  about  this  test.  No  new 
matter  is  reported. 
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Subirrigation  vs.  surface  irrigation,  J.  W.  Sanborn  ( Utah  Sta. 
Bui.  No.  26 , j Dec.,  1893,  pp.  1-8). 

Synopsis — Experiments  during  189CM93  on  plats  of  sandy  loam  soil  seeded  to  grass 
or  wheat  irrigated  from  the  surface,  or  from  below  by  means  of  stone  drains  18 
inches  deep  or  perforated  cement  pipes  12  feet  apart  and  1 foot  deep,  show  that 
subirrigation  by  these  methods  failed  to  supply  sufficient  moisture  for  growing 
crops,  due,  it  appears,  to  a too  slow  lateral  movement  of  water  in  the  soil;  and 
that  the  soil  of  the  subirrigated  plats  and  the  air  above  them  were  warmer  than 
in  case  of  the  surface-irrigated  plats. 

The  yields  of  grass  or  wheat  during  1890-’93  and  data  relating  to 
moisture  content  of  the  soil  and  the  temperature  of  the  air  and  soil  on 
the  different  plats  are  tabulated  and  discussed.  u To  ascertain  the  rate 
of  lateral  movement  of  water  after  it  was  first  turned  into  the  pipes,  a 
trench  was  dug  at  right  angles  to  the  receiving  pipe,  and  the  rate  of 
movement  of  water  from  the  pipe  measured  in  inches  at  different  dates. 
* * # After  pressing  out  from  the  pipe  for  the  first  3 or  4 feet  or 

so  the  progress  [of  the  water]  for  an  entire  day  is  measured  by  a very 
few  inches.  * # # In  a short  time,  or  after  passing  a few  feet  from 

the  pipe,  evaporation  soon  equals  the  percolation  and  it  reaches  a point 
where  the  water  would  not  supply  even  the  most  moderate  growth.” 

From  the  results  obtained  the  following  conclusions  are  drawn : 

(1)  Subirrigation,  whether  by  large  open  drains  or  by  the  cement-pipe#  system, 
fails  to  supply  moisture  enough  for  growing  crops. 

(2)  The  lateral  movement  of  water  was  too  slow  to  furnish  the  requisite  supply 
for  the  evaporation  of  plants,  being  at  the  rate  of  a very  few  inches  per  day. 

(3)  The  subirrigated  soil  was  warmer  than  the  surface-irrigated  soil. 

(4)  The  atmosphere  around  the  plants,  to  the  height  of  12  inches,  was  warmer  by 
eubirrigation  than  by  surface  irrigation. 

(5)  The  subirrigated  plat  did  not  contain  as  much  moisture  as  the  surface-irrigated 
plat. 

(6)  It  is  concluded  that  for  the  college  farm  the  lateral  movement  of  water  cannot 
be  made  rapid  enough  for  maximum  crop  growth. 

(7)  The  system  is  too  costly  for  ordinary  farm  crops. 

Water  for  irrigation,  S.  Fortier  ( Utah  Sta.  Bui.  No.  26,  Dec.,  1893, 
pp.  9-28). — This  is  a report  of  observations  in  different  parts  of  Utab 
during  the  period  from  June  8 to  September  2,  1893,  on  (1)  duty  of 
water,  (2)  waste  of  water,  and  (3)  available  water  supply. 

In  Utah  less  than  1 per  cent  of  the  entire  area  is  irrigated.  The  available  water 
supply,  with  a few  exceptions,  has  been  appropriated,  hence  the  future  advancemeut 
of  irrigation  chiefly  depends  upon  a more  economical  use  of  water.  That  a much 
higher  service  can  be  obtained  is  evident  from  the  figures  given  in  the  next  few  pages. 
In  many  localities  a miner’s  inch,  or  one  fiftieth  of  a second-foot  (cubic  foot  per 
second),  is  considered  necessary  for  1 acre,  whereas  in  southern  California  the  same 
quantity  irrigates  on  an  average  8 acres.  There  is,  therefore,  much  to  be  hoped  for 
as  regards  irrigation  in  Utah.  By  storing  a small  percentage  of  the  surplus  flow,  by 
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preventing  loss  in  transmission,  and  by  a more  economical  use,  it  is  believed  there  is 
water  enough  available  to  water  all  of  the  valley  lands. 

Duty  of  water  (pp.  10-15). — The  results  of  observations  on  ten  differ- 
ent farms  on  the  depth  of  water  supplied  and  the  acreage  irrigated 
per  second-foot,  calculated  on  the  basis  of  one  hundred  days,  are  sum- 
marized in  the  following  table: 


Duty  of  ivater  on  10  farms  in  Utah. 


.Num- 

ber. 

Kind  of  crop. 

Water 

sup- 

plied 

(in 

inches). 

| Duty  of 
water  (in 
acres  per 
second- 
foot). 

Produce  per 
acre. 

Strawberries  ... ............. 

5. 25 

566 

2 

Cauliflower. 

8.  25 

291 

7|  tons. 
10  tons. 

q < 

Tomatoes 

24.  75 

97 

O 

A 

nixed,  crop  ..... ... .... ........................ 

28.00 

103 

5 

Barley  

7.25 

330 

bushels. 

0 

C orn 

3.75 

660 

30  bushels. 

7 

Potatoes  -- ......................... 

16.  62 

143 

423  bushels. 

Q 

Onions 

35.50 

67 

19^  tons. 

© 

9 

Strawberries  . . . . . f , r 

27.  50 

93 

300  cases. 

10 

Peach  orchard. 

12.  00 

213 

No  record. 

Mean  ........... 

16.  40 

256 

The  rainfall  for  June,  July,  and  August  of  1893  in  the  northern  part  of  the  Ter- 
ritory, was  only  one  fourth  of  an  inch.  This  indicates  an  extremely  dry  season. 
The  average  depth  of  water,  including  rainfall,  spread  over  the  surface  in  the  ten 
fields  tested,  was  16.4  inches.  In  an  average  season  the  rainfall  during  the  irrigating 
period  might  be  3 or  more  inches,  which  would  limit  the  use  of  irrigated  water  to 
nearly  1 foot  in  depth — a highly  creditable  result. 

Waste  of  water  (pp.  16-22). — The  result  of  observations  on  nine  creeks 
and  canals  used  for  irrigation  purposes  show  a wide  variation  in  the 
loss  of  water  in  transmission,  being  6.7  per  cent  in  5 miles  in  case  of 
the  Bear  Biver  Canal  and  100  per  cent  in  three  fourths  mile  in  case  of 
Taylor  Creek  flowing  through  u a rugged  canyon,  more  or  less  filled 
along  the  bottom  with  coarse  gravel,  rock,  and  boulders.” 

The  available  water  supply  (pp.  22-28). — Observations  by  the  author 
and  F.  H.  Newell,  of  the  U.  S.  Geological  Survey,  on  the  flow  of  water 
at  different  times  in  thirty-five  of  the  canals,  creeks,  and  rivers  in 
seven  of  the  counties  of  the  Territory  are  tabulated. 
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Report  of  director  of  Michigan  Station  ( Michigan  Sta.  Report  for 
1892 , pp.  168-171). — A brief  survey  of  the  work  of  the  year,  with  a list 
of  the  bulletins  published  by  the  station. 

Report  of  treasurer  of  Michigan  Station  (Michigan  Sta.  Report  for 
1892 , pp.  172-174). — This  is  for  the  fiscal  year  ending  June  30,  1892. 

Seventh  Annual  Report  of  Nebraska  Station  (Nebraska  Sta . 
Report  for  1893,  pp.  40). — This  includes  a brief  survey  of  the  work  of 
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the  year,  a list  of  the  bulletins  published,  a treasurer’s  report  for  the 
fiscal  year  ending  June  30,  1893,  and  a list  of  books  and  periodicals  in 
the  station  libraries. 

Annual  Report  of  Wyoming  Station  ( Wyoming  Sta.  Report  for 
1893 , pp , 254). — This  includes  brief  reports  by  the  director,  horticul- 
turist and  meteorologist,  physicist,  botanist,  entomologist,  chemist, 
geologist,  and  the  superintendents  of  each  of  the  six  experiment  farms  j 
a treasurer’s  report  for  the  fiscal  year  ending  June  30,  1893:  and 
reprints  of  the  bulletins  issued  during  the  year,  which  are  noticed 
elsewhere. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


A revision  of  the  adult  cestodes  of  cattle,  sheep,  and  allied 
animals,  C.  W.  Stiles  and  A.  Hassall  ( Bureau  of  Animal  Industry , 
Bui.  Ho.  4 , Sept.,  1893 , pp.  104 , plates  16). — This  is  a scientific  classifi- 
cation and  description  of  the  different  species  of  tapeworms  found  in 
. cattle,  sheep,  and  allied  animals. 

It  lias  long  been  known  that'  herbivorous  animals  were  subject  to  infection  by 
tapeworms,  but  it  was  not  known  exactly  how  many  different  species  were  to  be 
found,  nor  has  it  heretofore  been  definitely  known  what  particular  species  were 
present  in  America.  Since  it  may  be  assumed  that  every  separate  species  of  tape- 
worm found  in  animals  has  a separate  source  of  infection,  it  has  been  deemed 
important  to  obtain  definite  data  for  the  determination  of  the  various  species 
already  described  and  to  give  descriptions  of  the  new  forms  found  in  this  country. 
With  this  end  in  view,  the  original  type  specimens  of  European  species  were 
restudied  according  to  the  more  modern  scientific  methods  before  the  American 
forms  were  investigated.  The  manuscript  herewith  transmitted  covers  the  results 
of  a more  thorough  and  extensive  study  of  the  tapeworms  of  cattle  and  sheep  than 
has  ever  before  been  attempted,  and  places  the  forms  mentioned  on  a scientific 
foundation. 

The  work  is  illustrated  by  sixteen  finely  executed  plates. 

A contribution  to  the  investigation  of  the  assimilation  of  free 
atmospheric  nitrogen  by  white  and  black  mustard,  J.  P.  Lotsy 
{Office  of  Experiment  Stations , Bui.  Ho.  18,  pp.  19,  figs.  15). — The  author 
reviews  the  literature  of  the  investigations  on  the  assimilation  of  free 
atmospheric  nitrogen  by  white  and  black  mustard  and  reports  experi- 
ments made  during  the  season  of  1893  by  himself  at  Johns  Hopkins 
University. 

Investigations  by  Frank  and  Liebscher  had  indicated  that  these 
plants  were  able  to  assimilate  appreciable  quantities  of  free  atmos- 
pheric nitrogen,  even  when  nitrates  were  not  present  in  the  soil.  In 
the  opiuion  of  the  author,  the  results  were  not  conclusive  and  needed 
further  confirmation.  Accordingly,  black  and  white  mustard  were  each 
grown  in  sand  cultures  and  water  cultures,  with  and  without  nitrates. 
“All  plants  which  received  fixed  nitrogen  were  normally  and  com- 
pletely developed  both  in  sand  and  in  water  cultures.  Of  those  which 
got  no  nitrogen,  all  in  water  cultures  died,  while  the  sand  cultures  of 
Sinapis  alba  did  not  show  any  more  development  than  could  be  explained 
by  the  nitrogen  contained  in  the  seed.  The  sand  cultures  of  Sinapis 
nigra,  however,  developed  so  far  as  to  indicate  an  assimilation  of  free 
nitrogen.” 
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To  determine  whether  the  results  in  sand  and  in  water  cultures  were 
due  to  the  plants  themselves,  or  whether  microorganisms  played  a role, 
sterilized  sand  and  water  cultures  were  made,  growing  both  black  and 
white  mustard  in  cultures  with  and  without  the  application  of  nitrates. 
The  materials  used  were  all  sterilized  before  beginning  the  experiment, 
and  the  cultures  were  kept  sterilized  during  the  whole  time.  In  each 
case  the  plants  receiving  nitrates  grew  well  and  developed,  but  those 
receiving  no  nitrates  died  very  soon  after  planting. 

From  the  results  of  these  experiments  the  author  concludes  that 
black  and  white  mustard  do  not  assimilate  the  free  nitrogen  of  the 
atmosphere  in  the  absence  of  fixed  nitrogen. 

Report  of  the  Chief  of  the  Weather  Bureau,  1891-92  (Weather 
Bureau , Report  for  1891-,92,  pp.  528,  diagrams  4,  figs.  23). — u There  will 
be  found  in  this,  the  initial  volume  of  meteorological  data  published 
by  the  Weather  Bureau,  the  results  of  observations  made  during  1891 
and  1892^— continuing  the  series  heretofore  published  by  the  War 
Department — and  other  climatological  tables  of  general  interest  and 
importance  in  connection  with  the  current  work  of  the  Bureau.” 

The  volume  is  divided  into  six  parts.  Part  l includes  an  introduc- 
tion by  the  Chief  of  the  Bureau,  a list  of  observing  stations,  an  illus- 
trated description  of  instruments  by  C.  F.  Marvin,  and  instrumental 
corrections,  methods  of  reduction,  resulting  accuracy,  by  C.  Abbe; 
part  ii,  monthly  averages  of  temperature,  pressure,  and  wind  move- 
ment for  each  hour  of  the  day  at  28  stations;  part  m,  monthly  and 
annual  meteorological  summaries  for  Weather  Bureau  stations;  part 
IV,  monthly  and  annual  mean  temperatures,  annual  extremes  of  tem- 
peratures, and  dates  of  first  and  last  killing  frosts,  1891-’92;  part  y, 
monthly  and  annual  precipitation  at  all  stations;,  and  part  vi,  miscel- 
laneous meteorological  tables  and  reports,  comprising  normals  for 
temperature,  pressure,  and  precipitation,  snowfall  and  sunshine, 
1891-’92,  river  stages,  local  storms  in  the  United  States  during  1890-?92, 
byH.  A.  Hazen;  casualties  due  to  lightning,  by  A.  McA die;  an  account 
of  a balloon  ascension,  by  H.  A.  Hazen;  repoits  on  the  relations  ot 
solar  magnetism  to  terrestrial  magnetism  and  meteorology,  by  F.  H. 
Bigelow;  and  an  article  on  the  condensation  of  atmospheric  moisture, 
by  C.  Barus. 
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The  volatility  of  pyrophosphorie  acid,  GL  Watson  ( Cliem . News, 
68  (1893),  No.  1770,2)}).  199, 200). — From  observations  on  orthophosphoric 
acid  heated  at  temperatures  of  from  215°  to  300°  0.,  the  author  con- 
cludes that: 

“(1)  Orthophosphoric  acid  is  not  completely  dehydrated  into  pyro- 
phosphoric  acid  at  temperatures  below  230°  to  235°  C. 

“(2)  Orthophosphoric  acid  is  completely  converted  into  the  4pyro’ 
modification  at  a temperature  of  255°  to  260°  0.,  the  pyrophosphorie 
acid  being  volatile  at  the  same  tenrperatures.  Hence  it  is  probable 
that  the  temperatures  of  complete  formation  and  of  volatility  may  be 
identical,  in  which  cqse  orthophosphoric  acid  will  be  analogous  to 
orthoboric  acid,  which  is  dehydrated  into  metaboric  acid  and  slowly 
volatilized  at  a temperature  of  100°  G. 

“(3)  Metaphoshoric  acid  is  on  the  verge  of  formation  at  temperatures 
about  290^  to  300°  0 w.  H.  B. 

The  influence  of  lime  and  salts,  as  well  as  certain  acids,  on  the 
flocculation  of  clay,  R.  Sachsse  and  A.  Becker  (Landw.  Yers.  Stat., 
43  (1893),  No.  1 and  2,  pp.  15-25). — This  is  an  account  of  experiments 
with  limewater,  g|ypsum,  sulphate  of  magnesia,  sulphate  of  ammonia, 
chlorides  of  potassium,  sodium,  and  ammonium,  and  carbonic,  hydro- 
chloric, sulphuric,  nitric,  and  silicic  acids  upon  nearly  pure  Carlsbad 
kaolin  containing  99.5  per  cent  of  particles  finer  than  0.01  mm.  in 
diameter,  ground  silica,  and  two  natural  soils — one  a heavy  clay  loam, 
the  other  a humus  alluvial  loam. 

It  was  found  that  0.009  gram  of  CaO  in  250  c.  c.  of  water  was  suffi- 
cient to  flocculate  the  0.187  gram  of  kaolin  which  remained  suspended 
in  250  c.  c.  of  water,  and  it  appreared  that  the  flocculation  of  the 
kaolin  was  not  the  result -of  a chemical  combination  with  lime.  Of 
the  two  soils  the  clay  loam  flocculated  readily  on  the  addition  of  lime- 
water,  but  the  humus  loam  was  precipitated  with  difficulty  and  absorbed 
a large  amount  of  lime.  This  appeared  to  be  due  to  its  high  content 
of  humus. 

The  kaolin  and  the  two  soils  were  each  shaken  up  with  pure  water 
and  with  limewater  and  the  soil  particles  afterward  separated  by 
Schone’s  method.  The  proportion  of  coarser  particles  was  very  decid- 
edly increased  by  this  treatment  in  case  of  the  kaolin  and  of  the  clay 
soil,  but  not  very  materially  affected  in  case  of  the  humus  loam. 
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In  order  to  observe  the  effect  of  applications  of  lime  upon  the  per- 
colation of  water  in  kaolin  and  in  the  clay  loam  soil,  a weighed  amount 
of  each  substance  was  mixed  with  2 per  cent  o?  caustic  lime  and  placed 
in  wide  glass  tubes.  Similar  tubes  were  filled  with  like  amounts  of 
untreated  material.  A measured  quantity  of  water  was  then  poured 
upon  each  and  the  rate  of  percolation  observed.  In  case  of  the  clay 
loam  treated  with  lime  the  water  reached  the  bottom  of  the  tube  in  one 
hour  and  ten  min  utes.  Of  the  61.2  c.  c.  of  water  used  22.5  was  recovered 
by  percolation.  In  case  of  the  untreated  soil  no  water  passed  through. 
With  kaolin  similar  results  were  obtained.  Where  lime  was  used  the 
water  reached  the  bottom  of  the  tube  in  one  hour  and  fifty  minutes, 
and  of  the  40  c.  c.  added  19  was  recovered  by  percolation.  Where  no 
lime  was  used  only  a few  drops  of  turbid  water  percolated  through,  and 
the  swelling  of  tlie  kaolin  particles  finally  broke  the  tube. 

Carbonic  acid  was  also  found  to  flocculate  the  kaolin  and  the  clay 
soil  readily,  but  was  without  action  on  the  humus  loam.  The  mineral 
acids — hydrochloric,  sulphuric,  and  nitric — were  also  found  to  possess* 
the  same  property,  the  first  being  especially  active.  In  comparative 
trials  with  li in e water  it  proved  more  effective  than  the  latter  in  floccu- 
lating both  the  kaolin  and  the  two  soils  above  described.  Gypsum, 
sulphate  of  magnesia,  and  sulphate  of  ammonia  were  found  to  possess 
the  power  of  flocculation  to  some  extent,  but  were  not  very  effective 
agents  for  this  purpose.  Monocalcium  phosphate  exhibited  the  power 
in  a marked  degree.  The  chlorides  of  potash,  ammonium,  and  soda 
flocculated  the  kaolin  and  the  clay  soils,  but  were  without  effect  on  the 
humus  loapa.  Phosphate  of  potash,  KH2P04,  gave  negative  results. 

Experiments  with  nitrate  of  soda  showed  that  this  salt  not  only  pre- 
vented flocculation  but  also  separated  floccules  that  had  already  been 
formed.  It  is  explained  that  this  result  may  be  in  part  due  to  the  for- 
mation of  carbonate  of  soda  in  the  soil,  which  acts  upon  the  hydrated 
silicates  of  the  soil,  producing  colloidal  silicates  which  reduce  the  per- 
meability of  the  soil  to  water. 

Experiments  were  also  carried  out  with  silicic  acid  in  the  form  of  sili- 
ceous earth  and  powdered  quartz  suspended  in  water.  These  behaved 
toward  the  flocculating  agents  in  much  the  same  manner  as  kaolin, 
except  that  it  was  observed  that  the  quartz  meal  was  flocculated  with 
more  difficulty  than  the  siliceous  earth.  A mixture  of  powdered  quartz 
and  kaolin  suspended  in  water  was  treated  with  carbonic  acid.  The 
kaolin  was  precipitated  at  once,  while  the  quartz  powder  remained  sus- 
pended. It  is  thought  that  this  may  explain  the  behavior  already 
noted  of  the  alluvial  loam  soil  toward  carbonic  acid. — w.  h.  b. 

The  detection  of  adulteration  of  ground  Thomas  slag,  E.  Weam- 
pelmeyer  (Landiv.Yers.  Stat .,  43  (1893),  JYo.  1 and2,pp.  183-190). — The 
author  studied  the  reaction  and  qualities  of  Osso,  Liitticher,  Cambre- 
sis,  Somme,  Malogne,  and  Eedonda  phosphates,  and  of  ground  copro- 
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lite  and  “craie  grise”  as  compared  with  various  samples  of  new  and 
old  ground  Thomas  slag.*  The  test  applied  in  each  case  were  micro- 
scopic examination,  loss  on  ignition,  u volume  weight,”  solubility  in 
warm  water,  and  percentages  of  total  and  citrate-soluble  phosphoric 
acid.  From  the  results  of  these  studies  he  concludes  that  in  the 
majority  of  cases  the  genuineness  of  ground  Thomas  slag  can  be  deter- 
mined from  the  microscopic  examination  and  the  volume  weight.  He 
recommends  the  determination  of  the  volume  weight  in  preference  to 
the  specific  gravity.  This  is  the  weight  in  air  of  1 c.  c.  of  material,  and  is 
found  from  the  weights  of  a glass  vessel  of  known  volume  (8  to  10  c.  c.) 
when  empty  and  when  filled  with  the  material.  Determinations  of  the 
volume  weight  by  different  persons  are  said  to  give  results  agreeing 
very  closely.  The  microscopic  examination  should  never  be  omitted, 
and  if  the  results  of  this  throw  suspicion  on  the  sample  the  volume 
weight  and  the  loss  on  ignition  should  be  determined.  For  the 
samples  of  Thomas  slag  examined  the  loss  on  ignition  did  not  exceed 
4.3  per  cent,  and  the  volume  weight  did  not  fall  below  1.6730  and 
was  usually  above  2.  The  solubility  in  hot  water  may  also  be  deter- 
mined. This  is  done  by  boiling  2 grams  of  ignited  material  with  water, 
washing  the  residue  on  a filter  with  hot  water  until  the  washings 
are  no  longer  alkaline  and  leave  no  residue  on  evaporation,  and  then 
incinerating  the  filter  and  weighing  the  residue,  making  allowance  for 
the  loss  on  ignition.  These  figures  were  quite  different  from  those 
found  for  the  other  materials  examined.  If  the  loss  on  ignition  is  low 
and  the  volume  weight  and  proportion  soluble  in  hot  water  high,  no 
further  tests  are  deemed  necessary.  In  case  these  are  doubtful  it  is 
recommended  to  determine  the  citrate-soluble  phosphoric  acid  by 
either  the  Loges  or  Petermann  method. — e.  w.  a. 

The  injurious  effect  of  nickel  salts  on  plants,  E.  Haselhoff 
( handle . Jcihrl 22  {1893),  No.  6,  pp.  862-867). — The  waste  water  from 
some  nickel  ore  crushing  works  having  been  the  cause  of  serious  com- 
plaints from  farmers  whose  lands  bordered  upon  the  stream  carrying 
the  waste,  it  was  determined  to  ascertain  the  effect  of  nickel  on  plants. 
Analyses  showed  the  undoubted  presence  of  copper,  zinc,  and  nickel 
in  the  soil;  and,  as  the  effect  of  the  first  two  was  known,  that  of  the 
nickel  only  remained  to  be  determined. 

During  the  summer  of  1890  the  author  tested  by  means  of  a series 
of  water  cultures  the  effect  exerted  by  nickel  on  horse  beans  and 
corn.  The  usual  methods  of  water  cultures  were  followed.  In  the  case 
of  those  plants  not  furnished  with  any  nickel  in  their  nutrient  solu- 
tions the  growth  and  development  were  normal,  while  all  of  those 
receiving  the  same  nutrient  material  to  which  a quantity  of  nickel  was 
added  were  sooner  or  later  injuriously  affected.  In  making  the  solu- 
tions nickel  sulphate  was  used,  1 c.  c.  of  the  solution  representing  1 mg. 
of  nickel  oxide.  The  author  tested  in  the  water  cultures  the  effect  of 
2.5,  5,  7.5,  10,  and  50  mg.  of  nickel  oxide  to  each  liter  of  nutrient 
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solution.  The  experiments  with  the  horse  bean  were  continued  for 
fifty  days.  Those  plants  grown  in  the  solutions  containing  nickel  soon 
turned  spotted,  became  yellow,  the  flowers  fell  off,  and  on  the  whole 
their  condition  was  very  unsatisfactory.  All  died  in  from  twelve  to 
fifty  days.  Upon  corn  the  effect  was  very  similar  to  that  upon  the  beans, 
and  at  the  end  of  seventy-two  days  all  plants  treated  with  nickel 
oxide  were  dead,  while  the  check  plants  were  still  sound  and  grow-  j 
ing.  From  these  experiments  the  effect  of  nickel  salts  upon  the  growth  j 
of  plants  is  shown  to  be  very  injurious,  no  matter  how  small  the  quan- 
tity.— w.  H.  E. 

Experiments  on  the  replacement  of  lime  by  strontium  in  plant 
nutrition,  E.  Haselhoef  ( Landiv . Jahrb .,  22  (1893),  No.  6 , pp.  851- 
867). — The  experiments  of  Papillon*  and  J.  Konigf  have  indicated 
that  strontium  may  fco  a certain  extent  replace  lime  in  the  food  of  ani- 
mals, but  whether  it  can  do  so  in  the  nutrition  of  plants  has  not  here- 
tofore been  investigated. 

The  experiments  here  reported  wTere  of  two  kinds — (1)  with  barley  and 
beans  in  Wagner  vegetation  boxes,  and  (2)  with  horse  beans  and  corn 
in  water  cultures. 

In  the  first  series  a soil  was  used  which  contained,  besides  other  fer- 
tilizing elements,  0.53  per  cent  of  lime  soluble  in  hydrochloric  acid.  To 
this  soil  was  added  in  different  cases  2 per  cent  of  calcium  carbonate  or 
2 per  cent  of  strontium  carbonate,  besides  a complete  fertilizer  consist- 
ing of  superphosphate,  nitrate  of  soda,  and  kainit.  The  boxes  receiv- 
ing no  addition  of  calcium  or  strontium  carbonate  gave  a slightly 
higher  yield  of  both  barley  and  beans  than  those  receiving  applica- 
tions ; the  differences,  however,  were  small.  The  ash  of  plants  grown 
on  soil  supplied  with  strontium  carbonate  showed  the  presence  of  a 
trace  of  strontium. 

The  water  cultures  were  carried  out  in  the  usual  way,  except  that  in  j 
some  cases  the  calcium  nitrate  of  the  culture  solution  was  partially  or 
wholly  replaced  by  strontium  nitrate.  From  the  results  it  appears 
that  the  solutions  containing  strontium  had  no  injurious  effects  on  the 
plants.  Analysis  of  the  ash  indicated  that  in  case  of  the  corn  at  least  j 
an  increase  of  strontium  in  the  culture  solution  was  accompanied  by  a j 
decrease  of  calcium  and  an  increase  of  strontium  and  potash  in  the  ash. 

From  these  experiments  the  author  draws  the  following  general  con- 
clusions : (1)  Strontium  does  not  injuriously  affect  the  growth  of  plants ; | 

(2)  it  is  taken  up  by  plants  and  appears  to  take  the  place  of  lime  as  a 
plant  food;  (3)  this  replacement  of  lime  by  strontium  appears,  how- 
ever, to  occur  only  when  there  is  not  a sufficient  supply  of  lime  and 
other  elements  for  the  building  up  of  the  plant  organism. — w.  h.  b. 

Are  there  conditions  under  which  fertilizing  with  nitrate  of  soda 
may  diminish  the  nitrogen  content  of  soils?  P.  Hellstrom 


* Compt.  Rend.,  71  (1870),  p.  372. 
*■  Landw.  Jahrb.,  3 (1874),  p.  421. 


FOREIGN  INVESTIGATIONS. 


699 


(Landw.  Vers.  Stat.,  43  (1893),  No.  1 and  2,  pp.  127-141). — The  author 
asserts  that  this  is  still  an  open  question,  notwithstanding  the  positive 
assertion  of  Wagner  in  a recent  work*  that  a soil  fertilized  with  nitro- 
gen (not  in  excess)  may  be  poorer  in  soluble  nitrogen  after  the  growth  of 
a crop  than  one  not  fertilized  with  nitrogen.  He  reviews  the  experi- 
mental data  on  which  this  proposition  rests  and  intimates  that  they 
need  further  confirmation. — w.  H.  B. 

The  value  of  lupines,  serradella,  crimson  clover,  and  hairy  vetch 
as  plants  for  green  manuring,  Baessler  (Wochensclir.  pom.  olcon. 
Ges.,  1893,  No.  18,  pp.  227-231 ; No.  19,  pp.  242-244). — For  the  cultiva- 
tion of  leguminous  crops  to  be  used  as  green  manures  the  author  selected 
a field  with  a humus  sandy  soil,  near  Regenwald,  Germany.  A long 
rectangular  piece  of  land  of  uniform  appearance  was  divided  into  22 
plats,  each  50  square  meters  in  area.  On  each  plat  200  pounds  of  kainit 
and  120  pounds  of  ground  Thomas  slag  per  acre  were  applied  and  turned 
under  April  18.  Yellow,  white,  and  bine  lupines,  serradella,  hairy  vetch 
( Vicia  villosa ),  and  crimson  clover  were  sown  broadcast  on  separate 
plats  May  15,  and  4 plats  fertilized  like  the  others  were  left  bare.  The 
rate  of  seeding  was  for  lupines  52  pounds  of  seed  per  acre,  for  serra- 
della 9 pounds,  for  vetch  18  pounds,  and  for  crimson  clover  4.5  pounds. 
The  vetch  seed  was  mixed  with  about  one  third  of  its  weight  of  rye,  so 
that  the  rye  plants  might  act  as  supports  for  the  vetch  vines. 

The  lupines  were  harvested  at  four  different  stages  of  growth:  (1) 
July  13,  when  flowers  appeared  on  the  main  axis;  (2)  August  19,  when 
flowers  appeared  on  the  lateral  branches;  (3)  September  11,  when  pods 
appeared  on  the  main  axis,  and  (4)  September  28,  when  pods  appeared 
on  the  lateral  branches.  Serradella  was  harvested  September  11,  when 
in  bloom,  and  September  28,  when  past  the  blooming  stage.  At  the 
latter  date  crimson  clover  and  hairy  vetch,  the  blooming  time  of  both 
having  long  since  passed,  were  harvested. 

The  lupine  plants  were  pulled  and  the  dirt  adhering  to  the  roots  care- 
fully removed.  FT  atur  ally  only  the  stronger  parts  of  theroots,  averaging 
about  10  inches  in  length,  were  thus  secured,  while  the  weaker  portions 
were  left  in  the  soil.  A s soon  as  200  to  300  plants  were  drawn  they 
were  weighed,  and  the  weights  of  roots,  stems,  leaves,  blooms,  and  pods 
for  10  to  15  average  plants  were  determined.  The  figures  for  hairy 
vetch  do  not  include  the  roots,  but  embrace  a small  amount  of  grainless 
rye  grown  with  vetch. 

The  stand  of  lupines  was  thin,  but  a rainy  season  caused  some  lodg- 
ing on  most  of  the  plats.  In  the  early  stages  of  growth  serradella  and 
crimson  clover  showed  a rather  unsatisfactory  stand,  but  later  their 
appearance  improved.  Serradella  attained  a length  of  48  inches  and 
crimson  clover  37  inches.  Rye  was  overgrown  by  vetches,  the  growth 
of  which  was  luxuriant.  At  harvest  time,  September  28,  the  vetches 
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had  become  in  large  part  brown  and  dry,  only  the  tips  showing  a green 
color.  The  vines  attained  a length  of  88  inches. 

The  percentage  of  nitrogen  in  the  dry  matter  of  the  roots  and  stems 
of  lupines  decreased  in  general  with  the  increasing  age  of  the  plant; 
this  decrease  was  less  marked  with  the  leaves. 

Yellow  lupines  dropped  but  few  leaves  between  September  11  and 
September  28,  and  with  this  variety  the  total  quantity  of  green  forage 
and  of  organic  matter  per  acre  increased  with  the  age  of  the  plant. 
With  white-and  blue  lupines,  in  which  the  loss  of  leaves  was  greater, 
the  maximum  figures  for  green  forage  and  organic  matter  were  reached 
September  11 . With  all  plants  the  nitrogen  was  greatest  September  11. 

The  number  of  lupine  plants  harvested  on  each  plat  of  50  square 
meters  ranged  between  3,520  and  5,095.  The  average  amounts  of  nitro- 
gen per  plant  in  yellow,  blue,  and  white  lupine  at  different  dates  was 
as  follows : 


Average  amount  of  nitrogen  per  plant  in  lupines  at  different  dates. 


July  31. 

Aug.  19. 

Sept.  11. 

Sept.  28. 

'Vpllo\y  1 n pi  tip,  __ __ 

Gram. 
0. 160 
0. 169 
0.  207 

Gram. 

0. 194 
0. 236 
0.290  ! 

■ i 

Gram. 
0.  332 
0. 266 
! 0. 295 

Gram. 

0.  300 
0.  240 
0.  247 

73] up  lupiiip  _ _ _ 

Wlii  < p 1 1 1 pin  Pi  

Yellow  lupines  led  all  other  plants  in  the  amount  of  green  forage, 
56,672  pounds  per  acre;  of  organic  matter,  8,051  pounds;  and  of  nitro- 
gen, 227  pounds.  White  lupines,  followed  by  blue  lupines,  came  next. 
Serradella  afforded  more  organic  matter  than  hairy  vetch  or  crimson 
clover.  Of  the  last  three,  hairy  vetch  (exclusive  of  roots)  gave  the 
largest  amount  of  nitrogen,  127  pounds  per  acre,  and  the  smallest 
amount  of  organic  matter.  Of  the  six  plants  crimson  clover  contained 
least  nitrogen,  76  pounds  per  acre. 

As  soon  as  cut  and  weighed  each  green-manuring  crop  was  carefully 
spread  out  and  turned  under  on  the  plat  where  it  had  grown.  Prob- 
steier  rye  was  sown  as  an  aftercrop  to  determine  the  actual  fertilizing 
effects  of  the  six  leguminous  crops.  It  was  sown  October  11,  shortly 
after  the  last  of  the  green  crops  had  been  turned  under.  The  appear- 
ance of  the  rye  the  following  spring  indicated  greater  differences  due 
to  the  different  dates  at  which  the  green  crops  were  turned  under  than 
to  the  different  kinds  of  crops.  The  rye  was  cut  July  28. 

The  average  yield  on  the  four  plats  without  green  manure  was  916 
pounds  of  grain  and  1,711  pounds  of  straw  per  acre.  The  following 
table  gives  the  weight  of  1,000  grains  of  rye  from  plats  differently  treated 
in  the  preceding  year,  and  the  increase  of  grain  and  straw  per  acre  for 
the  green-manured  plats  over  the  average  yields  of  the  four  unfertilized 
plats: 
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Increase  in  the  yield  of  rye  per  acre  on  green-manured  plats  over  those  not  green  manured. 


Kind  of  green  manure. 

Date 

when 

plowed 

under. 

Weight 
of  1,000  [ 
kernels 
of  rye. 

Increase 
in  grain. 

Increase 
in  straw. 

fellow  lupine 

July  31 
Aug.  19 

Grams. 
24. 755 

Pounds. 
* -50 

Po*'"  is. 
-240 

Do 

24.  875 

230 

39 

Do  

Sept.  11 
Sept.  28 
July  31 
Aug.  19 
Sept.  11 
Sept.  28 
July  31 
Aug.  19 
Sept.  11 
Sept.  28 
Sept.  11 
Sept.  28 
Sept.  28 
Sept.  28 
Sept.  28 
Sept.  28 

25.  638 

569 

504 

Do  

26.  490 

1,101 

1,261 

764 

Blue  lupine. ........... ............ ... ..... 

26.  402 

568 

Do  

26.  646 

729 

989 

Do  

27. 125 

1,149 

1,  808 
1,  963 

Dt,  

26.  930 

27.  078 

1,343 

130 

"White  lupine .............  ...... ..................... 

300 

Do 

26.  935 

580 

606 

Do 

27.  020 

953 

1,480 
2, 137 
912 

Do  

27.  515 

1,352 

645 

Serradella  ... ... 

26.  450 

Do  

26.  668 

1,  241 
830 

1,845 
1,  403 
1,620 
1,  314 
2, 122 

Orimsop  clover 

26.  910 

Do  

27. 170 

903 

Vetch  

26. 858 

726 

Do 

26.  668 

1,  077 

* .Loss. 


The  effect  of  green  crops  plowed  under  late  was  shown  in  a large 
increase  in  the  yield  of  the  following  crop  of  rye.  The  author  recom- 
mends that  plants  for  green  manuring  be  ploAved  under  as  late  as  pos- 
sible in  the  life  of  the  plants,  and  that  turning  them  under  in  the  hot 
months  long  before  the  succeeding  crop  occupies  the  land  be  avoided 
as  far  as  possible. — J.  F.  d. 

Melilotus  as  green  manure  for  heavy  soils,  Orth  {Braunschw . 
landw.  Ztg.,  60  {1892),  N~o.  38,  p.  160). — Near  Tost,  Germany,  an  experi- 
ment was  conducted  to  test  the  effect  of  green  manuring  with  Melilotus 
alba  on  the  succeeding  crops  of  barley,  oats,  and  potatoes.  In  the 
early  part  of  May,  1889,  melilotus  seed,  at  the  rate  of  21  pounds  per 
acre,  was  sown  in  rye.  The  rye  had  been  preceded  by  wheat,  and  the 
wheat  by  rape.  The  green  melilotus  was  plowed  under  to  a depth  of 
10  inches  in  the  summer  of  1890. 

On  oats  grown  after  melilotus  the  results  were  as  follows: 


Yield  of  oats  and  straw  per  acre  with' different  manuring. 


Treatment. 

Grain.  | 

Straw. 

Without  preen  mannrino1'  no  fertilizer 

Pounds. 
1,  099 
1,  645 
1, 901 
2.723 
1,  591 

Pounds. 
1.  748 
3,  381 
3, 186 
5,003 
3, 455 

Green  manuring,  no  fertilizer 

Green  manuring,  322  pounds  Thomas  slag 

Without  green  manuring,  161  pounds  nitrate  of  soda  (harrowed  ini 

Without  green  manuring,  161  pounds  nitrate  of  soda  (as  top-di easing) 

On  potatoes,  the  results  of  green  manuring  with  and  without  stable 
manure  and  commercial  fertilizers  were  as  follows  : 
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Yields  of  potatoes  per  acre  with  different  manuring. 


Pounds. 

Without  green  manuring 6,  923 

Without  green  manuring,  8 tons  stable  manure 12,  236 

Green  manuring,  no  fertilizer 14,490 

Green  manuring,  161  pounds  nitrate  of  soda.... 16, 100 

Green  manuring,  322  pounds  Thomas  slag 21,735 

Green  manuring,  humus  soil 13,  685 

Green  manuring,  humus  soil  and  322  pounds  Thomas  slag 17,549 

Green  manuring,  4 tons  stable  manure 20,  930 

Green  manuring,  8 tons  stable  manure 24,  311 


Green  manuring  with  melilotus  increased  the  growth  of  maize,  but  the 
detailed  results  are  not  given.  The  experimenter  recommends  that  24 
pounds  of  clean  melilotus  seed  per  acre  be  sown,  and  that  the  seeding 
take  place  in  spring  as  soon  as  the  snow  melts. — J.  F.  D. 

Comparative  tests  of  the  fertilizing  effects  of  various  phos- 
phates, O.  Kellner,  Y.  Kozai,  Y.  Mori,  and  M.  Kagaoka  (Lcuidw. 
Vers.  Stat.,  43  (1893),  No.  1 and  2,  pp.  1-14). — This  is  an  account  of 
experiments  with  phosphates  reported  in  Bulletin  No.  12  of  the  College 
of  Agriculture,  Tokio,  Japan  (E.  S.  R.,  vol.  iv,  p.  861). — w.  h.  b. 

Fertilizer  experiments  on  barley  and  oats  in  connection  with 
chemical  analysis  of  the  soil,  von  Liebenberg  and  E.  von  Pros- 
kowetz  (Mitt.  Ver.  Ford,  landiv.  Versuchsw.  Oesterreich , 1893,  No.  8, 
part  l,pp.  3-41). — These  are  in  continuation  of  a series  of  cooperative 
experiments  which  have  been  carried  out  during  a number  of  years 
under  the  auspices  of  the  Society  for  Promoting  Agricultural  Research 
in  Austria,  and  include  (1)  experiments  with  orthophosphoric  acid  on 
barley  on  seven  farms  and  on  oats  on  six  farms;  (2)  with  liquid  fer- 
tilizers on  barley  on  three  farms  and  on  oats  on  six  farms;  and  (3) 
wTith  steamed  ground  bone  on  wheat  on  four  farms ; with  a general  review 
of  the  relation  of  the  chemical  properties  of  the  soil  to  the  results  of 
the  field  experiments. 

Experiments  with  orthophosphoric  acid  (pp.  3-13). — In  these  experi- 
ments four  plats  remained  unmanured;  three  seeded  to  barley  received 
150  kg.  of  nitrate  of  soda  per  hectare,  and  three  seeded  to  oats  250  kg.; 
three  plats  received  the  same  amounts  of  nitrate  of  soda  and  50  kg.  of 
phosphoric  acid  in  the  form  of  ground  bone  superphosphate  or  mono- 
calcium phosphate ; and  three  plats  received  the  above  amounts  of  nitrate 
of  soda  and  50  kg.  of  phosphoric  acid  in  the  form  of  orthophosphoric  acid. 
The  solution  of  orthophosphoric  acid  was  diluted  with  20  to  30  liters 
of  water  per  are  (119.6  square  yards)  and  applied  uniformly  over  the 
plats  with  a fine-nozzle  sprinkler.  The  results  confirm  previous  con- 
clusions that  nitrate  of  soda  is  more  profitable  than  phosphoric  acid. 
The  action  of  the  latter,  however,  depends  largely  upon  the  lime  con- 
tent of  the  soil  on  which  it  is  applied.  The  results  here  reported  con- 
firm the  observation  of  Stoklasa  that  orthophosphoric  acid  is  more 
effective  in  increasing  the  yield  on  calcareous  soils  and  the  water- 
soluble  phosphoric  acid  in  monocalcium  phosphate  on  loam  soils. 
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Experiments  with  liquid  fertilizers  (pp,  14-20). — The  plan  of  this  experi- 
ment and.  the  amounts  of  fertilizers  used  were  the  same  as  in  those 
with  orthophosphoric  acid,  except  that  the  phosphoric  acid  was  sup- 
plied in  the  form  of  boneblack  superphosphate,  and  in  case  of  3 plats 
the  nitrate  of  soda  and  boneblack  superphosphate  were  dissolved  in 
water  at  the  rate  of  40  to  50  liters  per  are  and  sprayed  over  the  plats. 
As  in  the  first  series  of  experiments  phosphoric  acid  produced  little 
effect,  while  nitrate  of  soda  considerably  increased  the  yield.  No  bene- 
fit was  derived  from  applying  the  fertilizers  in  solution. 

Experiments  ivith  steamed  ground  hone  (pp.  21-25).— These  experiments 
were  conducted  on  about  the  same  plan  as  those  already  described, 
phosphoric  acid  being  supplied  in  the  form  of  steamed  ground  bone,  con- 
taining 17.6  per  cent  of  phosphoric  acid,  4.5  per  cent  of  nitrogen,  and 
2.5  per  cent  of  fat,  and  of  ground  bone  superphosphate  containing  18.6 
per  cent  of  water-soluble  phosphoric  acid  and  4.5  per  cent  of  nitrogen. 
From  the  results  it  appears  that  there  was  no  difference  in  effect 
between  the  two  phosphates. 

Chemical  analysis  of  the  soil  in  its  relation  to  the  above  fertilizer 
experiments  (pp.  26-41). — In  the  study  of  this  subject  samples  of  the 
soils  and  subsoils  experimented  on  in  the  above  tests  were  collected 
and  analyzed.  The  results  of  analysis  serve  to  explain  those  of  the 
fertilizer  experiments,  especially  as  regards  the  action  of  phosphatic 
and  nitrogenous  fertilizers. 

A study  of  the  detailed  tabulated  data  shows  that  the  yield  depends 
not  only  upon  an  adequate  supply  of  plant  food  in  the  soil,  but  especially 
upon  the  relation  of  nitrogen  to  phosphoric  acid,  the  yield  being  higher 
the  greater  the  proportion  of  nitrogen  present  5 and  that  on  soils  of  low 
fertility  the  yield  is  better  the  wider  this  ratio.  Calculating  the  ratio 
of  phosphoric  acid  to  nitrogen  in  the  soil  for  the  first  five  and  last  five 
experiments  with  barley,  we  have  1:1.5  and  1:1.11.  Similar  figures 
for  the  first  six  and  last  six  experiments  with  oats  are  1 :1.45  and  1 :1.11. 

It  is  of  special  interest  in  this  connection  to  compare  the  relation  of 
nitrogen  to  phosphoric  acid  in  the  soil  and  in  the  crop.  With  barley 
the  average  of  all  experiments  is  as  follows : In  the  surface  soil  N : 
P205 : : 1 .33 : 1 ; in  the  crop  unfertilized  plat  on,  2.52 : 1 • draft  on  soil 
supply,  2.62:  1.  With  oats  the  corresponding  figures  are  1.28:  1, 
2.91:  1,  and  2.45:  1.  It  appears  from  these  figures  that  the  ratio  of 
nitrogen  to  phosphoric  acid  is  much  greater  in  the  crop  than  in  the 
soil,  and  that  the  supply  of  nitrogen  in  the  soil  is  drawn  upon  much 
more  largely  than  that  of  phosphoric  acid.  They  clearly  explain  the 
observed  fact  that  manuring  with  nitrogen  almost  always  increased 
the  yield,  and  that  manuring  with  phosphoric  acid  produced  good 
results  only  when  used  in  connection  with  nitrogen. 

From  a review  of  all  the  experiments  it  appears  that  as  observed  in 
previous  years  all  the  soils  were  benefited  more  or  less  by  nitrate  of 
soda,  and  that  the  action  of  phosphoric  acid  began  to  be  impaired  as 


704 


EXPERIMENT  STATION  RECORD. 


soon  as  the  supply  in  the  surface  soil  reached  38  to  40  metercentners 
per  hectare  (3,142  to  3,563  pounds  per  acre). 

The  effect  of  the  various  fertilizers  on  the  physical  qualities  of  the 
grain  produced  was  also  observed  and  the  results  are  recorded,  but  no 
very  marked  variation  of  quality  was  noted  in  the  grain  from  the  differ- 
ent plats. 

The  general  conclusion  drawn  from  all  these  experiments  is  that 
under  the  influence  of  the  climate  of  Austria  the  use  of  phosphatic  fer- 
tilizers on  cereals  is  as  a rule  unprofitable,  but  that  the  use  of  nitrate 
of  soda  in  moderate  quantities  will  generally  be  found  remunerative. 

— w.  H.  B. 

Field  experiments  with  fertilizers  in  G-reat  Britain  in  1891 

(Rexwrt  of  Board  of  Agriculture  on  Grants  for  Agricultural  Education 
for  189 1-:9 2,pp.  21-76). — This  is  an  account  of  experiments  aided  by  the 
Board  of  Agriculture  and  carried  out  at  different  places  in  England, 
Scotland,  and  Wales,  in  most  cases  under  the  supervision  of  the  local 
agricultural  societies.  They  include  experiments  with  fertilizers  on 
barley,  wheat,  mangel  wurzels,  ruta  bagas  and  turnips,  grasses  and 
pasture  lands,  potatoes,  and  cabbages ; observations  on  the  value  of 
potash  for  chalk  soils  and  salt  for  barley,  and  on  the  unexhausted 
residue  of  manures. 

Barley  experiments  (pp.  21-24,  44). — The  results  of  five  years’  experi- 
ments carried  on  under  the  supervision  of  the  Norfolk  Chamber  of 
Agriculture  are  summarized  and  discussed.  The  principal  results  are 
given  below : 

Barley  always  and  inevitably  wants  nitrogen,  and  frequently,  but  in  a less  degree, 
is  improved  in  yield  by  phosphates  or  potash  or  both  in  addition  to  the  nitrogen. 
* * * The  most  soluble  form  is  usually  the  most  effective,  and  further,  the  most 

soluble  form  in  which  such  manure  can  be  bought  is  usually  the  most  economical 
one  to  use.  * * * It  is  economical  as  well  as  safe  and  wise  to  give  nitrate  of 

soda  to  the  amount  required  for  a full,  but  not  overluxuriant,  crop  for  the  land  on 
which  it  is  used . 

From  100  to  200  pounds  per  acre  of  nitrate  of  soda  with  200  pounds 
of  superphosphate,  and  where  required,  from  50  to  100  pounds  of 
muriate  of  potash  in  addition,  is  recommended.  As  regards  the  time 
and  method  of  applying  fertilizers,  the  observation  is  made  that — 

[Mineral  manures]  can  scarcely.be  sown  too  soon,  and  it  needs  only  that  care  be 
taken  to  sow  them  soon  enough  that  they  may  be  well  dissolved  and  incorporated 
with  the  soil  before  the  roots  of  plants  require  them.  On  the  other  hand,  ammoniacal 
and  nitrogenous  manures  of  the  more  soluble  kind,  such  as  sulphate  of  ammonia  and 
nitrate  of  soda,  are  very  readily  washed  away  and  therefore  should  not  be  sown  too 
soon.  * * * Nitrogenous  top-dressings  are  perhaps  sown  in  safest  season  when 

the  young  plant  is  just  showing  itself  above  ground,  or,  if  a larger  dose  is  to  be 
given,  a portion  may  be  withheld  for  a fortnight  or  so  after  that. 

Wheat  experiments  (pp.  24-30,  45). — This  is  a summary  of  three  years’ 
experiments  on  three  different  farms  in  the  same  series  as  the  above. 
Three  classes  of  soil  were  represented  in  these  experiments:  (1)  thin, 
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light  soil,  frequently  with  chalk  subsoil;  (2)  deep,  fertile  loam;  (3)  chalk 
soils.  The  following  practical  conclusions  regarding  the  fertilizing  of 
wheat  are  drawn  from  the  experiments : 

Upon  light  or  mixed  soils,  after  grass  and  where  it  is  available,  10  loads  per  acre 
of  barnyard  manure,  plowed  in  in  the  autumn,  with  from  25  to  100  pounds  of  nitrate 
of  soda,  sown  in  the  spring,  is  perhaps  the  best  dressing,  omitting  the  nitrate  of 
soda  where  experience  shows  a maximum  crop  for  the  land  can  be  obtained  without 
it,  or  upon  dark  and  other  soils  too  liable  to  mildew  to  allow  of  top-dressing  in 
safety. 

After  a good  crop  of  clover,  or  where  an  appreciable  second  crop  of  seeds  is 
plowed  in  for  the  wheat,  with,  in  either  case,  previous  good  farming,  the  barnyard 
manure  alone  should  be  enough  for  the  wheat. 

When  barnyard  manure  is  not  available  for  the  wheat,  the  most  effective  and 
economical  substitute  is  400  pounds  per  acre  of  rape  cake  plowed  in  in  the  autumn, 
or,  when  the  cake  is  dearer  in  proportion,  100  pounds  per  acre  of  sulphate  of 
ammonia  sown  in  the  spring,  with,  in  either  case,  100  pounds  per  acre  of  nitrate  of 
soda  as  a spring  top-dressing;  and  in  addition  to  the  above,  on  land  in  doubtful 
agricultural  condition,  or  exceptionally  deficient  in  either  ingredient,  add  200  pounds 
per  acre  of  superphosphate  or  100  pounds  of  muriate  of  potash,  or-  both  of  these 
manures  plowed  or  harrowed  in  in  the  autumn. 

Experiments  on  mcmgel-ivurzels  (pp.  30,  31,  45,  53,  64). — Experiments 
on  typical  Norfolk  soils  during  a number  of  years  give  the  following 
suggestions  regarding  the  proper  manuring  for  this  crop: 

Upon  almost  any  Norfolk  soil  it  would  be  difficult  to  improve,  for  economy  and 
effectiveness,  upon  a mixture  consisting  of  200  pounds  of  nitrate  of  soda,  300  pounds 
of  common  salt,  and  200  pounds  -of  superphosphate.  Upon  certain  soils  peculiarly 
adapted  to  mangel-wurzels,  and  in  warmer  localities  where  larger  crops  of  25  to  30 
tons  per  acre  are  habitually  grown,  it  would  probably  pay  to  increase  or  to  double 
- the  above  quantity  of  soda. 

Ten  loads  per  acre  of  barnyard  manure  may,  if  preferred,  be  substituted  for  all  or 
a part  of  the  nitrate  of  soda,  or  may  even  be  used  in  addition  to  it,  according  to  the 
resources  of  the  farmer  in  respect  of  it,  and  the  return  he  desires  to  get  from  the 
dung  in  the  first  year  of  application  or  in  future  ones. 

In  point  of  economy,  however,  when  considered  solely  as  a manure  for  the  mangel- 
wurzels,  the  dung  dressing,  as  compared  with  the  nitrate  of  soda,  has  very  little  to 
recommend  it.  When  200  pounds  or  more  of  nitrate  of  soda  are  used  it  is  better  to 
sow  half  the  quantity  at  time  of  seeding,  and  the  other  half  as  a top-dressing, 
immediately  after  the  first  hand  hoeing  of  the  roots;  if  only  100  pounds  of  nitrate 
of  soda  are  sown  with  the  dung,  then  all  of  it  as  a top-dressing. 

Experiments  under  the  auspices  of  tbe  Bath  and  West  and  Southern 
Counties  Society,  having  as  an  object  “to  ascertain  what  manures  can 
be  most  advantageously  used  for  the  production  of  a good  crop  of 
mangel-wurzels,  having  regard  also  to  their  effect  upon  the  succeeding 
crop  of  corn,”  led  to  the  following  conclusions  in  1890,  which  were 
confirmed  in  similar  experiments  during  1891 : 

(1)  Both  in  larger  produce  of  mangel-wurzels  as  well  as  in  smaller  cost  the  plats 
without  dung  have  the  advantage. 

(2)  The  addition  of  mineral  superphosphate  alone  to  a full  quantity  of  dung  (20 
loads  per  acre)  has  given  a slight  advantage. 

(3)  Half  the  quantity  of  dung  with  200  pounds  nitrate  of  soda  added  has  given  a 
better  result  than  a full  dressing  of  dung. 
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(4)  The  further  addition  of  mineral  superphosphate  and  of  salt  has  in  each  case 
given  an  increase  of  crop. 

(5)  The  addition  of  mineral  superphosphate  and  salt  to  400  pounds  nitrate  of  soda 
and  of  mineral  superphosphate  (without  salt)  have  each  produced  heavier  crops 
than  400  pounds  nitrate  of  soda  alone. 

(6)  Three  hundred  pounds  sulphate  of  ammonia  has  not  done  so  well  as  400  pounds 
nitrate  of  soda,  each  having  the  same  addition  of  mineral  superphosphate. 

A further  addition,  however,  of  100  pounds  sulphate  of  potash  to  the  sulphate  of 
ammonia  and  mineral  superphosphate  has  produced  an  increase  of  about  1 ton  per 
acre. 

Experiments  under  the  direction  of  the  University  College  of  North 
Wales,  Bahgor,  “show  that  this  crop  should  have  a dressing  of  barn- 
yard manure,  supplemented  by  a nitrogenous  manure  such  as  nitrate 
of  soda,  a phosphatic  manure  such  as  superphosphate  or  basic  slag,  a 
potash  manure  such  as  kainit,  and,  in  addition,  a few  hundredweights 
of  salt  per  acre.” 

Experiments  during  five  years,  under  the  supervision  of  the  Essex 
Agricultural  Society,  lead  to  the  following  conclusions: 

The  most  useful  artificial  manure  for  increasing  the  mangel-wurzel  crop  is  nitrate 
of  soda,  used  with  phosphatic  manure.  If  no  dung  is  used  not  less  than  400  pounds 
per  acre  of  nitrate  should  be  used.  If  10  or  12  tons  of  dung  are  used  about  300 
pounds  of  nitrate  will  generally  be  found  sufficient,  but  in  some  years  it  pays  to 
use  even  400  pounds  with  dung ; 100  pounds  of  nitrate  should  be  sown  with  the  seed, 
100  pounds  top-dressed  after  singling  out,  100  pounds  top-dressed  a month  to  six 
weeks  later,  aud,  at  discretion,  a fourth  100  pounds  a month  to  six  weeks  later  still. 
Salt,  which  in  the  Bath  and  West  of  England  Society’s  experiments  has  proved  a 
decidedly  useful  addition  to  nitrate  of  soda  for  mangel-wurzels,  has  not  been  found 
to  be  of  any  use  on  this  land,  nor  has  potash. 

To  obtain  the  best  results,  and  to  maintain  the  condition  of  the  land,  phosphatic 
manure  should  also  be  used,  when,  as  we  recommend,  as  little  dung  as  10  or  12  tons 
is  used.  * * * 

There  is  no  fear  of  impoverishing  the  soil  by  the  growth  of  heavy  mangel-wurzel 
crops  with  large  dressings  of  artificial  manures. 

Buta-baga  experiments  (pp.  31-35, 46,  58). — This  is  a summary  of  experi- 
ments, during  five  years,  by  -the  Norfolk  Chamber  of  Agriculture,  on 
chalk  soil,  deep  loam,  and  light  soil.  Practical  directions  for  manur- 
iog  ruta  bagas  drawn  from  these  experiments  are  as  follows: 

Three  hundred  to  400  pounds  per  acre  of  superphosphates,  100  pounds  of  sulphate 
of  ammonia,  and  50  pounds  of  muriate  of  potash  is  an  admirably  complete  and 
economical  dressing  for  general  use;  although  occasionally  it  may  be  found  advisa- 
ble to  reduce  the  quantity  of  sulphate  of  ammonia,  or  to  leave  it  out  altogether ; 
and  in  other  cases  the  potash  may  be  judiciously  omitted.  Excess  of  nitrogen  is 
indicated  in  a good  crop  of  ruta-bagas  by  very  long  necks,  and  by  unsoundness, 
and  bad  keeping  qualities  of  the  roots. 

Upon  the  better  classes  of  soils  the  potash  is  not  likely  to  be  required.  The  entire 
mixture  should  be  sown  at  the  time  of  drilling  the  ruta-bagas.  When  it  is  deter- 
mined to  use  barnyard  manure,  which,  to  help  t ie  ruta-bagas  at  all  must  be  well 
decomposed,  and  even  then  is  likely  to  be  less  effective  for  the  ruta-bagas  than  for 
mangel-wurzels,  no  other  manure  than  300  pounds  per  acre  of  superphosphate  will 
be  required  in  addition  to  it. 

For  some  countries  much  to  the  north  of  Norfolk  no  doubt  much  heavier  dressings 
for  the  ruta-bagas  may  be  applied  with  good  economy. 
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When  ruta-hagas  have  been  checked  in  growth  and  mildewed,  but  not  injured 
past  recovery  by  summer  drought,  the  application,  even  rather  late  in  the  seaso'n,  of 
100  pounds  per  acre  of  nitrate  of  soda,  if  shortly  followed  by  rain,  will  frequently 
much  more  than  pay  for  its  cost. 

Experiments  on  mangel-wurzels,  carried  out  by  tbe  University  Col- 
lege of  North  Wales,  Bangor,  “bore  out  the  importance  of  a phosphatic 
manure  for  this  crop,  and  in  this  case  superphosphate  had  a decided 
advantage  over  basic  slag.  Potash  manure  practically  gave  no  results. 
Nitrate  of  soda  did  not  increase  the  crop  to  any  extent,  but  where 
artificial  manures  alone  were  used  a large  crop  was  got  when  nitrate  of 
soda  had  been  applied  in  addition  to  the  other  manures.” 

Experiments  on  grasses  and  pasture  lands  (pp.  35,  37,  46,  57,  59-63,  72, 
73). — The  results  of  experiments  under  the  direction  of  the  Norfolk 
Chamber  of  Agriculture,  during  a number  of  years,  with  fertilizers  on 
recently  seeded  meadows  and  permanent  grass  lands  are  summarized. 
From  the  former  the  conclusion  is  drawn  that — 

When  hay  is  to  be  sowed  and  the  mixture  composing  it  contains  a good  deal  of 
rye  grass,  it  may  be  found  economical  to  top-dress  the  seeds  in  early  spring  with  100 
to  150  pounds  of  nitrate  of  soda,  or  when  the  clover  plant  is  a good  one  and  it  is 
desirable  in  particular  to  encourage  it,  a dressing  of  100  pounds  of  muriate  of  potash 
| will  frequently  have  the  effect. 

Winter  dressing  of  recently  seeded  grass  with  barnyard  manure  is 
not  supported  by  the  results  of  these  experiments.  The  following  fer- 
tilizer mixture  is  recommended  for  permanent  grass:  100  pounds  of 
nitrate  of  soda,  200  pounds  of  superphosphate,  and  100  pounds  of  inuri- 
| ate  of  potash. 

The  following  is  a general  summary  of  three  years’  experiments  on 
pasture  land,  made  under  the  directions  of  the  University  College  of 
j North  Wales,  Bangor : 

(1)  Phosphatic  manures  containing  phosphoric  acid  in  an  easily  assimilable  con- 
dition are  the  most  valuable  artificial  manures  for  improving  pasture  land  of  the 
description  experimented  upon.  Such  manures  encourage  a fine  bottom  growth'  of 
| grass  and  clover  herbage,  and  hence  are  specially  valuable  in  improving  pasture 
i land. 

(2j  Nitrate  of  soda  largely  increases  the  total  bulk  of  hay  produced  in  the  first  year 
I after  application,  put  this  result  is  not  so  apparent  in  the  second  year.  This  manure 
| tends  to  encourage  the  grasses  and  to  bring  the  herbage  earlier  to  maturity,  and  has 
a deleterious  effect  on  the  crop  that  follows  the  one  to  which  it  is  directly  applied. 

(3)  Potash  manure  has  not  generally  given  good  results. 

| (4)  Bone  meal,  for  at  lenst  two  years  after  its  application,  has  not  given  good  results. 

Dissolved  bones  are  much  more  efficacious. 

(5)  Superphosj)hate  and  basic  slag  are  much  more  economical  sources  of  phos- 
j phoric  acid  as  a manure  for  pasture  land  than  either  bone  meal  or  dissolved  bones, 

I and  while  both  these  manures  give  good  results  on  the  whole,  the  economic  advan- 
tages are  largely  in  favor  of  basic  slag  of  the  best  quality. 

(6)  The  good  results  of  superphosphate  and  basic  slag  are  quite  as  marked  in  the 
second  and  third  as  in  the  first  year  after  application. 

(7)  A dressing  of  lime  on  poor  pasture  land,  even  in  the  second  season  after  its 
application  has  had  almost  no  effect  in  improving  the  quality  or  bulk  of  the  herbage. 

(8)  While  different  manures  give  different  results  when  applied  to  pasture,  judi- 
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cions  manuring  will  improve  and  alter  tlie  composition  of  the  herbage  of  a pasture, 
although  a seed  mixture  is  not  sown  with  the  manures. 

Two  experiments  on  permanent  meadow  grass  were  made  at  Eos 
therne  (Knutsford)  under  the  auspices  of  tlie  Eoyal  Manchester,  Liver- 
pool, and  North  Lancashire  Agricultural  Society.  The  results  of  these 
experiments,  as  well  as  of  similar  ones  made  in  1892,  are  summarized 
on  p.  712. 

Experiments  under  the  same  auspices,  with  mixtures  of  grass  seeds 
and  the  cropping  of  tlie  same,  lead  to  the  conclusion  “that  for  laying 
down  land  for  permanent  pasture  it  is  necessary  to  avoid  grazing  it  in 
the  first  year  after  the  seeds  are  sown.” 

Experiments,  under  the  direction  of  the  Agricultural  Eesearch  Asso- 
ciation for  the  northeastern  counties  of  Scotland,  with  grass  mixtures 
and  on  methods  of  cultivation  of  clover,  are  also  briefly  reported. 

Effects  of  potash  on  chalk  soils  (pp.  30,  37,  47). — Of  two  plats  of  chalk 
soil  which  had  been  planted  to  turnips,  one  was  manured  with  300 
pounds  of  nitrate  of  soda,  300  pounds  of  superphosphate,  and  200 
pounds  of  muriate  of  potash  per  acre,  and  the  other  with  300  pounds  of 
nitrate  of  soda  and  300  pounds  of  superphosphate,  but  no  potash.  The 
yield  of  barley  from  the  first  plat  was  54  bushels  of  grain;  from  the 
other  9 bushels.  Clover  was  sown  in  the  barley  on  both  plats  with  no 
additional  manure.  The  plat  receiving  potash  yielded  6J  tons  of  mixed 
hay,  part  clover;  that  receiving  no  potash  yielded  175  pounds  of  rye 
grass,  the  clover  having  failed. 

These  results  are  all  the  more  remarkable  from  the  fact  that  chemical 
analysis  showed  the  soil  of  the  plats  to  contain  potash  in  the  first  foot 
of  surface  soil  equal  to  3 tons  of  muriate  of  potash  per  acre. 

The  unexhausted  residue  of  manures  (pp.  38,  39). — This  is  an  account 
of  experiments  carried  out  under  the  auspices  of  the  Norfolk  Chamber 
of  Agriculture  to  ascertain  the  effect  of  different  manures  applied  to 
mangel-wurzels  in  1886  upon  the  yield  of  subsequent  crops  of  barley, 
grass,  and  wheat.  The  results  show  that  the  subsequent  effect  of  the 
barnyard  manure  was  comparatively  insignificant. 

Experiments  ivitli  salt  on  barley  (pp.  39,  40). — The  effect  of  dressings  of 
common  salt  on  barley  has  been  tested  a number  of  times  by  the  Nor- 
folk Chamber  of  Agriculture,  but  generally  with  contradictory  results. 
When,  however,  special  precautions  were  taken  to  insure  uniformity  of 
other  conditions,  the  yield  of  barley  was  increased  by  the  salt.  In  a 
majority  of  cases  salt  appeared  to  have  a very  decided  tendency  to 
cause  the  barley  to  lodge  rather  than  to  stiffen  the  straw  as  it  is  com- 
monly supposed  to  do. 

Potato  experiments  (pp.  64,  65). — This  is  an  account  of  inconclusive 
experiments  with  barnyard  manure  and  Commercial  fertilizers  carried 
out  under  the  auspices  of  the  Essex  Agricultural  Society. 

Cabbage  experiments  (pp.  66,  67). — A brief  report  on  experiments 
under  the  direction  of  the  Essex  Agricultural  Society.  The  results  of 
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these  experiments  as  well  as  of  others  of  the  same  kind  carried  out  in 
1892  are  summarized  on  p.  716. 

Turnip  experiments  (pp.  67-72). — The  results  of  experiments  under 
the  direction  of  the  Highland  and  Agricultural  Society  of  Scotland  on 
over  fifty  farms  in  different  parts  of  Scotland  during  1890  and  1891  are 
thus  summarized  from  the  complete  report  in  the  transactions  of  that 
society : 

(1)  Steamed  bone  flour,  superphosphate,  and  very  finely  ground  Thomas  slag, 
when  applied  in  quantities  of  equal  money  value  per  acre,  may  be  of  nearly  equal 
efficiency  as  turnip  manures.  On  light  soil  the  advantage  lies  with  steamed  hone 
flour;  on  heavy  soils  the  other  two  are  more  advantageous.  During  wet  seasons 
steamed  bone  flour  and  Thomas  slag  are  at  their  best;  during  dry  seasons  super- 
phosphate is  the  best  of  all.  A mixture  of  these  makes  a very  good  phosphatic 
manure.  * 

(2)  In  most  cases  the  addition  of  nitrate  of  soda  to  such'  a mixture  has  produced 
a profitable  increase  in  the  crop. 

(3)  The  amount  of  nitrate  of  soda  which  may  be  profitably  added  to  such  a mix- 

Iture  is  not  much  more  than  50  pounds  of  nitrate  to  350  pounds  of  phosphates. 

(4)  When  a manure  consisting  of  350  pounds  of  phosphates  and  50  pounds  of 
nitrate  of  soda  per  acre  was  applied,  at  a cost  of  about  15s.  [$3.60]  it  increased  the 
turnip  crop  as  much  as  about  18  loads  of  barnyard  manure. 

(5)  When,  in  addition  to  this  mixture,  18  loads  of  barnyard  manure  were  applied, 
t produced  an  increase  of  less  than  4 tons  of  roots  per  acre. 

(6)  It  may  therefore  be  inferred  that  a turnip  manure  of  double  strength,  consist- 
ing of  700  pounds  of  phosphates  and  100  pounds  of  nitrate  of  soda  will  produce  a 
larger  crop  of  turnips  at  a cost  of  30s.  [$7.20]  per  acre  than  can  be  produced  by 
j heavy  dunging  at  four  times  the  cost. 

(7)  Nitrate  of  soda  is  employed  most  profitably  on  heavy  land,  and  the  slight  ben- 
efit derived  from  its  application  to  light  land,  especially  during  wet  seasons,  shows 
that  it  is  not  a suitable  form  of  nitrogeneous  manure  for  that  class  of  land. 

(8)  The  increased  crop  obtained  on  very  light  land  by  the  use  of  steamed  bone 
flour,  and  the.  very  slight  increase  due  to  the  application  of  nitrate  of  soda  in  such 
circumstances  point  to  the  conclusion  that  the  nitrogenous  matter  of  the  steamed 
*>one  floor  is  more  suitable  than  nitrate  of  soda  for  that  class  of  land,  and  that  a still 
better  result  would  be  obtained  by  applying  very  finely  ground  bone  meal  which 
contains  about  thrice  as  much  nitrogen. 

(9)  The  manures  employed  in  this  experiment  contained  no  potash,  but  former 
i experiments,  and  also  the  results  of  another  experiment  last  year,  have  conclusively 
proved  that,  where  no  dung  is  applied,  the  addition  of  potash  materially  benefits  the 
turnip  crop,  and  it  is,  therefore,  evident  that  for  a full  crop  of  turnips  some  potash 
manure  should  be  added  to  the  above  mixture. 

(10)  Barnyard  manure  may  with  advantage  be  applied  to  strong  land  in  autumn. 
The  advantage  will  be  especially  great  in  dry  winters,  or  in  the  event  of  a drought  in 
ji  spring. 

Effect  of  slag  on  oats,  after  turnips  (pp.  75,  76). — This  is  an  account  of 
experiments  under  the  supervision  of  the  Agricultural  Eesearch  Asso- 
ciation for  the  Northeastern  Counties  of  Scotland.  “ Forty  plats  which 
were  treated  with  various  phosphates  in  1888,  and  bore  a crop  of  turnips 
in  that  year,  and  also  in  1889  and  1890,  were  this  year  seeded  to  oats, 
in  order  to  ascertain  the  relative  effect  on  the  oat  crop,  after  turnips.” 
The  results  show  “that  the  oat  crop  was  heaviest  on  the  plats  to  which 
16646- -No.  7 4 
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slag  had  been  given  to  the  previous  turnip  crop,  and  also  that  the  super 
phosphate  stood  lowest,’7  and  lead  to  the  recommendation  of  the  fertil- 
izer mixture  for  turnips  preceding  oats  in  which  steamed  bone  meal  is 
largely  substituted  by  ground  coprolite  and  slag,  thus  materially  reduc- 
ing the  cost. — w.  H.  b. 

Field  experiments  with  fertilizers  in  Great  Britain  in  1892 

(. Report  of  Board  of  Agriculture  on  Grants  for  Agricultural  Education  for 
1892-93 , pp.  43-119). — These  experiments  were  carried  out  under  the 
same  auspices  and  in  many  cases  are  continuations  of  those  described 
in  the  previous  abstract. 

Experiments  on  grasses  and  pasture  lands  (pp.  43,44,54-71,96-98). — 
The  plans  and  results  of  experiments  made  by  the  Bath  and  West  of 
England  Society  with  a view  to  ascertain  uwhat  artificial  manures  can 
be  used  with  advantage  in  improving  the  herbage  of  old  pastures”  are 
briefly  reported.  The  manures  used  were  bone  meal,  dissolved  bones, 
and  lime. 

At  some  stations  no  appreciable  difference  between  the  plats  has  as  yet  been 
observed.  But  on  the  whole  there  is  sufficient  evidence  to  prove  that  the  basic  slag 
has  so  far  been  most  successful,  producing  an  herbage  which  stock  have  taken  to 
very  kindly  and  grazed  much  closer  than  the  other  plats.  The  lime  plat  stands  next 
in  favor,  but  whether  this  and  the  two  bone  plats  will  improve  their  position  with 
time  remains  to  be  shown. 

Experiments  carried  out  under  direction  of  the  University  College  of 
North  Wales,  Bangor,  at  three  different  stations  in  that  locality,  and 
extending  over  periods  of  from  two  to  three  years,  are  reported  in 
detail. 

(1)  In  trials  during  three  years  of  various  phosphatic  manures  alone 
or  combined  with  nitrate  of  soda  or  kainit  or  both,  and  of  barnyard 
manure  on  poor,  stiff,  sour  clay  soil,  with  hard,  retentive  subsoil,  the 
results  were  as  follows : 

Phosphatic  manures  containing  phosphoric  acid  in  a condition  easily  assimilable 
are  the  most  valuable  manures  for  improving  such  pasture  land.  These  manures 
encourage  a fine  bottom  growth  of  grass  and  clover  herbage. 

Superphosphate  and  basic  slag  are  the  most  economical  phosphatic  manures  for 
this  land ; and,  while  both  these  manures  give  good  results,  on  the  whole  the  economic 
advantages  are  largely  in  favor  of  basic  slag  of  the  best  quality.  This,  however,  can 
not  be  said  of  the  basic  slag  of  inferior  quality.  The  results  show  that  superphos- 
phate and  basic  slag  are  practically- exhausted  in  the  third  year  after  their  applica- 
tion, but,  although  the  weight  of  the  herbage  is  not  increased  after  that  time,  the 
quality  is  very  much  improved,  as  well  as  the  pasture  for  grazing  purposes. 

Bone  meal  and  dissolved  bones  are  more  permanent  in  their  effects  than  superphos- 
phate or  basic  slag,  but  they  act  much  more  slowly,  especially  the  bone  meal.  The 
herbage  is  now  very  much  improved  for  grazing  purposes  where  these  manures  have 
been  applied. 

Nitrate  of  soda  largely  increases  the  total  bulk  of  hay  produced ; it  encourages  the 
strong-growing  grasses  and  brings  the  herbage  earlier  to  maturity.  The  results 
show  that  this  manure  is  valuable  for  producing  heavy  crops  of  hay,  but  that  it  is 
not  suited  for  pasture  land,  as  it  destroys  the  fine  bottom  herbage  by  encouraging 
the  coarse,  strong-growing  grasses  and  by  discouraging  clovers  and  allied  plants. 

Kainit,  as  a potash  manure,  has  given  slightly  increased  results,  but  the  value  of 
the  increased  produce  is  less  than  the  value  of  the  kainit  applied. 
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Lime  applied  to  this  exhausted  land,  even  in  the  tfr.  rd  season  after  application, 
has  had  almost  no  effect  in  improving  the  quality  or  hulk  of  the  herbage. 

In  many  cases  the  manures  have  encouraged  the  better  hay  and  pasture  plants, 
and  have  discouraged  the.  weeds,  but  even  on  the  plats  that  show  most  improvement 
weeds  are  not  exterminated,  especially  the  yellow  rattle,  which  has  proved  to  be 
troublesome  ; probably,  however,  if  the  field  had  been  kept  under  pasture  instead  of 
being  mown  the  weeds  would  have  been  further  reduced. 

(2)  The  results  of  experiments  on  almost  the  same  plan  as  the  above, 
conducted  in  South  Wales  on  soil  deficient  in  lime,  are  thus  summarized : 

Basic  slag  has  given  the  best  result,  probably  because  it  supplies  lime  to  the  land, 
and  also  because  the  kind  of  soil  indicated  is  that  on  which  the  best  results  have  been 
got  by  slag.  It  should  be  specially  noted  that  where  slag  was  used  in  conjunction 
with  lime  the  good  results  of  slag  were  not  nearly  so  apparent.  This  may  be  due  to 
the  fact  that  the  lime  had  neutralized  the  organic  acids  which  otherwise  would  have 
acted  on  the  slag.  Basic  slag  has  been  more  effectual  in  improving  this  land  for 
grazing  purposes  than  any  of  the  other  manures  applied.  The  results  show  that  400 
pounds  of  basic  slag  applied  per  acre  in  1890,  at  a cost  of  8s.  6d.  [$2.04],  have,  during 
the  three  years,  given  an  increase  of  over  2 tons  of  hay,  and  that  increase  was  greater 
in  the  third  year  after  its  application  than  in  the  first  or  second.  It  is  evident, 
therefore,  that  at  the  end  of  three  years  this  manure  has  not  been  exhausted  on  this 
land. 

Superphosphate,  another  phosphatic  manure,  has  given  very  poor  results.  This 
indicates  that  an  acid  manure  like  superphosphate  is  not  suitable  for  pasture  land 
which  is  poor  in  lime,  and  which,  because  of  excess  of  organic  matter,  is  probably 
in  an  acid  condition. 

Lime  has  given  a much  better  result  in  this  experiment  than  in  other  similar 
experiments  conducted  in  North  Wales.  This  is  explained  by  the  fact  that  there  is 
an  excess  of  organic  matter  in  this  soil  for  the  lime  to  act  on,  and  further,  that 
because  of  the  deficiency  of  lime  in  this  soil,  a supply  of  lime  is  wanted  to  act 
directly  as  a plant  food.  Apparently,  however,  the  small  amount  of  lime  added  in 
a dressing  of  400  pounds  of  slag  to  the  acre  has  supplied  a sufficient  amount  of  lime 
for  purposes  of  plant  food.  The  results  indicate  that  basic- slag  will  improve  this 
land  much  more  effectually  than  lime,  and  at  a less  cost. 

The  results  with  bone  meal  indicate  that  this  manure  acts  very  slowly  in  improv- 
ing this  land. 

(3)  In  a two  years’  test  of  the  comparative  value  of  different  phos- 
phatic manures  for  grass  on  clay  soil  and  subsoil,  the  following  results 
were  obtained : 

In  the  second  season  after  the  application  of  the  manures  the  plats  which  were 
dressed  with  phosphates  only  yielded  a better  crop  than  the  plats  which  received 
niirate  and  kainit  in  addition. 

When  the  crops  of  both  seasons  are  taken  into  consideration,  the  addition  of 
nitrate  and  kainit  gave  no  considerable  increase  in  the  yield,  and  there  was,  there- 
fore, little  or  no  return  fortlibir  application. 

Slag  gave  much  heavier  crops  than  superphosphate  for  the  same  outlay. 

Bone  flour,  even  in  the  second  season,  compared  very  unfavorably  with  the  other 
phosphatic  dressings,  notwithstanding  its  much  greater  cost. 

An  application  of  400  pounds  of  slag  alone,  at  a cost  of  only  about  9s.  ($2.16), 
produced  crops  weighing  13  tons  698  pounds  from  land  which,  when  unmanured, 
yielded  about  8 tons  540  pounds. 

The  herbage  of  the  plats  which  received  phosphates  only  looked  better  and  con- 
tained more  white  clover  than  that  of  the  plats  which  received  nitrate  and  kainit 
in  addition. 


712 


EXPERIMENT  STATION  RECORD. 


In  addition  to  tliese  experiments  with  fertilizers,  the  college  institute 
in  1891  made  tests  of  the  adaptability  of  various  grasses  and  forage 
plants  and  trials  of  various  mixtures  of  grasses  and  clovers. 

The  results  of  experiments  during  1891  and  1892  witli  barnyard 
manure,  lime,  and  various  commercial  manures  on  permanent  grass  at 
Tatton  Park,  Cheshire,  are  briefly  summarized.  The  results  in  the  two 
seasons  are  somewhat  conflicting,  owing  to  the  unfavorable  weather  in 
1892.  The  best  results  were  obtained  on  plats  receiving  (1)  basic  slag, 
kainit,  and  nitrate  of  soda;'  (2)  superphosphate  and  dried  blood;  (3) 
superphosphate,  kainit,  and  nitrate  of  soda;  and  (4)  superphosphate 
and  nitrate  of  soda.  uIn  spite  of  what  was  undoubtedly  an  unfavor- 
able hay  season,  an  increased  bulk  was  obtained  by  the  best  manures 
at  a price  which  left  a wide  margin  of  profit  on  the  extra  outlay,  while 
the  herbage  has  been  greatly  improved.” 

Experiments  with  salt  on  barley  and  iclieat  (pp.  44-46,  51,  52). — The 
results  of  experiments,  by  the  Bath  and  West  of  England  Society,  on 
the  effect  of  adding  salt  to  nitrate  of  soda  in  a manure  for  wheat, 
show  that  while  the  increase  in  yield  was  not  very  marked,  improve- 
ment in  quality  was  very  decided  on  plats  receiving  salt.  Experi- 
ments by  the  Norfolk  Chamber  of  Agriculture  in  this  line,  at  three 
places  in  that  locality,  gave  inconclusive  results  in  both  1891  and  1892. 

Experiments  on  barley  and  wheat  (pp.  47-50, 52, 93,  95). — These  include 
tests  of  varieties  of  wheat  and  barley  and  fertilizer  experiments  on 
barley  after  mangel- wurzels  by  the  Norfolk  Chamber  of  Agriculture, 
and  tests  of  varieties  of  wheat  and  experiments  with  fertilizers  on 
barley  under  the  supervision  of  representatives  of  the  Essex  Agricul- 
tural Society.  In  the  first  case  the  results  indicate  that— 

Barley  does  not  require  any  special  addition  of  mineral  manures,  those  applied  to 
the  other  crops  in  the  ordinary  course  of  the  rotation  being  sufficient  for  it.  On  the 
other  hand,  it  is  largely  benefited  by  the  direct  application  of  nitrate  of  soda  or  some 
form  of  soluable  nitrogen. 

The  addition  of  300  pounds  of  salt  to  the  150  pounds  of  nitrate  of  soda  did  not 
improve  the  crop,  and  the  barley  on  the  plat  to  which  it  was  applied  did  not  stand 
so  well  as  that  receiving  nitrate  alone. 

In  every  case  where  more  than  100  pounds  of  either  nitrate  of  soda  or  sulphate  of 
ammonia  was  applied  the  crop  went  down  more  or  less,  and  on  the  plats  receiving  200 
pounds  of  nitrate,  or  the  equivalent  150  pounds  of  sulphate  of  ammonia,  the  barley 
was  badly  laid,  nor  did  these  larger  dressings  produce  any  considerable  increase  in 
the  crop. 

This  shows  the  liability  of  soluble  nitrogen  to  cause  crops  to  go  down,  especially 
on  strong  land. 

The  plats  receiving  nitrogen  gave  in  every  case  more  straw  than  either  the  noth- 
ing plats  or  those  receiving  minerals  alone. 

In  the  second  case  the  soil  was  calcareous  and  the  fertilizers  used 
were  superphosphate,  sulphate  of  potash,  and  nitrate  of  soda,  singly 
or  combined. 

Phosphatic  manures  and  potash  appear  on  the  whole  to  have  been  useless,  except, 
perhaps,  in  one  case,  but  there  are  many  inconsistencies  in  the  results  that  are — 
as  is  unfortunately  so  often  the  case  in  field  experiments— no  doubt  due  to  the  irreg- 
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ularities  in  the  natural  yield  of  the  plats  themselves,  apart  from  manuring.  The 
best  yield  was  that  obtained  in  the  plat  manured  with  nitrate  alone,  which  gave  12 
bushels  more  than  the  higher  of  the  unmanured  plats  at  an  outlay  of  only  lOriL  ($0.20) 
per  bushel.  * 

Rotation  experiments  (pp.  50,  71-74). — The  rotation  followed  under  the 
supervision  of  the  Norfolk  Chamber  of  Agriculture  was  mangel- wurz els 
planted  in  1890  and  manured  with  a mixture  of  salt  (200  pounds)  and 
nitrate  of  soda  (100  pounds),  alone  or  combined  with  10  or  20  loads  of 
manure  per  acre,  followed  successively  by  barley  and  clover.  The 
manure  applied  to  the  mangel-wurzels  in  1890  produced  a distinct 
though  small  effect  in  1892. 

In  experiments  commenced  near  Newtown,  Wales,  in  1892,  under 
the  direction  of  the  University  College  of  North  Wales,  Bangor,  the 
proposed  rotation  was  roots,  barley,  clover,  and  wheat.  In  this  the 
first  year  ruta-bagas  were  grown  and  manured  with  slag  and  barnyard 
manure,  alone  and  combined  with  superphosphate  or  nitrate  of  soda 
or  both,  with  superphosphate  alone,  and  with  a mixture  of  dissolved 
bone  and  nitrate  of  soda.  From  the  first  year’s  results  it  may  u be 
safely  stated  that  a moderate  dressing  of  farmyard  manure,  supple- 
mented by  phosphates  and  nitrate  of  soda,  is  the  most  generally  desir- 
able method  of  manuring  the  ruta  baga  crop,  but  that  a mixture  of 
phosphates  and  nitrate  is  capable  of  producing  a good  crop  without 
the  aid  of  any  barnyard  manure.” 

.Experiments  with  phosphatic  manures  on  ruta-bagas  (p.  53). — Experi- 
ments under  the  auspices  of  the  Norfolk  Chamber  of  Agriculture  are 
thus  summarized: 

The  experiments  to  determine  the  value  of  different  forms  of  phosphatic  manures 
when  applied  to  ruta-bagas  were,  with  a slight  alteration,  last  year  repeated  for  the 
fourth  time,  and  the  results  confirmed  those  of  former  years  to  a great  extent. 

Taking  the  results  all  around,  superphosphate  has  come  out  just  about  equal  to 
bone  compound  and  dissolved  bones,  and  taking  into  consideration  that  phosphates 
can  be  bought  cheaper  per  unit  as  superphosphates  than  in  any  of  the  bone  prepara- 
tions, the  conclusion  must  be  again  arrived  at  here  that  superphosphate  is  the  most 
profitable  form  in  which  phosphatic  manure  can  be  applied  to  ruta-bagas.  The 
phosphate  it  contains  is  both  cheap  and  soluble,  and  bone  phosphates  do  not  seem 
to  have  any  advantage  over  it. 

Basic  slag  seems  to  have  given  a better  account  of  itself  last  year  than  before. 
On  one  of  the  plats  at  Whitlingham  it  gave  a ton  more  ruta-bagas  than  anything 
else:  but  on  one  of  the  plats  at  Flordon  it  gave  no  increase  at  all  over  the  nothing 
plats. 

On  the  peaty  land  at  Elmham  it  gave  results  quite  as  good  as  any  of  the  other 
manures ; but  much  stress  can  not  be  laid  on  this  as  there  was  so  little  difference 
between  the  plats  there. 

Experiments  on  turnips  (pp.  75,  84,  99-113). — A full  report  is  given  of 
experiments  at  four  different  stations  carried  out  under  the  supervi- 
sion of  the  Durham  College  of  Science.  They  were  u arranged  princi- 
pally to  test  the  relative  values  of  the  chief  varieties  of  phosphatic 
manures.” 

Five  hundred  pounds  of  bone  meal  were  taken  as  the  basis  of  the  calculations,  and 
the  same  weight  of  phosphoric  acid  (or  its  computed  equivalent  of  phosphate  of 
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lime)  was  applied  in  the  case  of  the  other  manures,  except  where  a manure  com 
tained  soluble  phosphate,  and  then  2 pounds  of  such  phosphate  were  considered 
equivalent  to  3 pounds  of  insoluble  phosphate.  When  a phosphatic  manure  con- 
tained either  no  nitrogen  or  less  than  the  hone  meal,  the  necessary  quantity  was 
added  in  the  form  of  blood  meal,  a substance  which  contains  nitrogen  in  much  the 
same  form  as  bones.  * * * 

The  general  conclusions  that  may  be  drawn  from  these  experiments  may  be  sum- 
marized : 

(1)  Thomas  basic  slag  is  the  cheapest  pure  phosphatic  manure. 

(2)  A mixture  of  slag  and  superphosphate  is  a more  efficacious  dressing  than 
either  of  these  substances  used  separately. 

(3)  Part  of  a turnip  manure  should  consist  of  soluble  phosphate. 

(4)  Kainit  as  a rule  may  be  profitably  added  at  the  rate  of  200  pounds  per  acre 
to  a turnip  manure. 

(5)  A purely  phosphatic  manure  is  quite  unable  to  grow  a full  crop  of  turnips,  a 
certain  amount  of  nitrogen  being  absolutely  necessary. 

(6)  Superphosphates  alone  added  to  dung  is  not  directly  profitable  when  used 
in  large  doses. 

(7)  Nitrogen  used  in  the  quantities  of  the  experiment  [about  50  pounds  of  nitrate 
of  soda  and  500  pounds  of  bone  meal]  is  not  a profitable  addition  to  16  loads  of 
farmyard  manure. 

(8)  So  far  as  the  turnip  crop  is  concerned,  artificial  manures  are  more  profitable 
than  dung. 

(9)  Small  doses  of  artificial  manures  are  always  more  directly  profitable  than 
large  doses. 

Similar  experiments  made  by  representatives  of  the  Highland  and 
Agricultural  Society  had  the  following  objects: 

(1)  To  compare  the  effect  of  bone  meal,  superphosphate,  and  Thomas  slag  as 
phosphatic  manures  for  the  turnip  crop,  along  with  a definite  amount  of  nitrate  of 
6oda. 

(2)  To  discover  what  proportion  the  nitrate  of  soda  should  bear  to  the  phosphate. 

(3)  To  compare  the  effect  of  nitrate  of  soda  with  that  of  an  equivalent  amount 
of  sulphate  of  ammonia;  and 

(4)  To  test  the  relative  merits  of  nitrate  of  soda  and  of  sulphate  of  ammonia  as 
a soluble  nitrogenous  manure  for  the  turnip  crop,  and  to  discover  the  most  advan- 
tageous way  of  applying  them. 

There  is  also  a report  on  observations  on  the  effect  of  thinning  on 
yield  and  composition  of  the  crop.  Experiments  covering  especially 
the  first  three  points  extending  over  four  years  are  summed  up  as 
follows : 

(1)  Bone  meal  has  not  been  so  good  a manure  as  slag  and  superphosphate,  to 
which  an  equivalent  quantity  of  nitrate  of  soda  or  sulphate  of  ammonia  is  added. 

(2)  For  bone  meal,  and  also,  though  to  a less  extent,  for  slag,  mild  growing 
weather  in  autumn  is  required  in  order  to  produce  a fair  return  for  the  expense  of 
the  manures. 

(3)  A mixture  of  slag  and  superphosphate  is  a good  safe  phosphatic  manure  for 
promoting  the  growth  of  turnips,  both  in  the  eaily  and  later  part  of  the  season. 

(4)  More  than  100  pounds  of  nitrate  of  soda  per  acre  does  not  pay. 

(5)  The  result  of  applying  200  pounds  per  acre  of  nitrate  of  soda  is  to  produce  an 
undue  undergrowth  of  tops,  and  to  render  the  crop  more  liable  to  disease  during 
winter  frosts. 

(6)  Nitrate  of  soda,  though  more  liable  than  sulphate  of  ammonia  to  be  washed 
down  through  the  soil  during  a wet  summer,  when  applied  to  light,  thin  soils  con- 
taining little  organic  matter,  is  more  advantageous  than  sulphate  of  ammonia  on 
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such  soils  during  a cold  dry  summer;  and  therefore  it  is  expedient  to  apply  to  even 
the  lightest  soils  a certain  amount  of  nitrate  of  soda  in  a turnip  manure. 

(7)  Sulphate  of  ammonia  is  more  active  upon  heavy  than  on  light  land,  and  exerts 

its  influence  chiefly  in  the  latter  part  of  the  growing  season.  * * * 

(8)  Dunging  in  the  drills  is  a very  expensive  method  of  manuring  turnips,  and 
experiments  are  wanted  to  see  if  the  plowing  in  of  dung  on  the  turnip-break  in  the 
late  autumn  or  early  winter  would  not  produce  a safer  and  better  crop. 

The  results  of  a,  single  year’s  investigation  of  the  fourth  topic  given 
above  indicate  that — 

Nitrate  of  soda  has  a trifling  advantage  over  the  sulphate  of  ammonia  as  regards 
the  weight  of  roots  produced  per  acre,  but  the  difference  is  not  worth  considering. 
On  some  soils  the  one  was  better  and  on  others  the  other.  A much  more  important 
thing  than  the  actual  weight  of  bulbs  in  this  case  is  the  fact  recorded  by  many  of 
the  experimenters  that  the  section  manured  with  sulphate  of  ammonia  produced  a 
sounder  turnip  than  that  manured  with  nitrate  of  soda.  This  is  an  important  con- 
firmation of  the  results  obtained  at  the  society’s  experimental  station  at  Pumpherston. 

As  regards  the  method  of  applying  these  two  manures,  it  is  shown  that  in  a some- 
what dry  and  certainly  cold  and  backward  season  it  is  better  to  apply  them  at  the 
time  of  putting  in  the  seed.  Nearly  as  good  results  have  been  got  by  applying  them 
in  two  halves — the  one  half  with  the  seed  and  the  other  at  a later  period.  It  is 
probable  that  if  the  second  half  had  been  applied  a little  earlier,  the  result  would 
have  been  better. 

Experiments  on  potatoes  (pp.  84-86,  91-93). — These  include  experi- 
ments made  under  the  direction  of  the  Durham  College  of  Science  and 
the  Essex  Agricultural  Society.  In  the  first  case  it  appears  that  nitrog- 
enous manures  alone  produced  only  a small  increase  of  crop;  super- 
phosphate alone  did  considerably  better  than  the  nitrogen  alone;  the 
kainit  did  much  better  than  either  the  nitrogen  or  phosphate;  nitrogen 
and  phosphate  and  nitrogen  and  potash  each  produced  better  results 
than  either  separately;  but  superphosphate  was  not  able  to  add  any- 
thing to  the  yield  produced  by  kainit  alone. 

The  farmyard  manure  alone  has  produced  a larger  yield  than  any  of  the  artificial 
dressings,  though  the  percentage  of  small  tubers  is  higher  than  in  some  of  the  other 
cases.  Although  a mixed  artificial  dressing  added  to  farmyard  manure  has  only 
been  instrumental  in  increasing  the  gross  yield  by  1,350  pounds,  as  compared  with 
farmyard  manure  alone,  it  has  been  able  to  increase  the  good  potatoes  by  nearly 
2,200  pounds.  It  will  thus  be  found,  with  potatoes  selling  at  a fair  price,  to  have 
been  a profitable  addition  to  the  dung. 

A perusal  of  the  results  in  the  second  case  shows  that — 

While  7 tons  of  dung  raised  the  unaided  produce  of  the  soil  by  tons  per  acre, 
the  doubling  of  this  dressing  to  14  tons  of  dung  only  produced  l-£  tons  more,  and 
that  the  addition  of  artificials,  when  the  larger  quantity  of- dung  was  used,  did  not 
further  remuneratively  increase  the  crop.  On  the  lightly  dunged  plats  the  best 
results  were  obtained,  with  one  exception,  by  the  use  of  400  pounds  of  superphosphate 
and  200  pounds  of  nitrate,  which  gave  1 ton  350  pounds  more  than  dung  alone.  On 
the  lightly  dunged  plats  the  application  of  potash,  where  added  to  superphosphate  or 
nitrate,  appeared  to  have  a negative  value.  Added  to  guano  and  nitrate,  it  appeared 
to  result  in  a gain  of  1,400  pounds;  while  added  to  superphosphate  and  sulphate  of 
ammonia  it  seemed  to  give  an  increase  of  2£  tons. 

On  the  heavily  dunged  plats  potash  [14  tons]  produced  no  increase  with  super- 
phosphate and  nitrate,  but  again  gave  a small  gain  (8C0  pounds)  with  guano  and 
nitrate,  and  a large  gain,  nearly  tons,  with  superphosphate  and  sulphate  of 
ammonia. 


716 


EXPERIMENT  STATION  RECORD. 


Experiments  on  cabbages  (pp.  89-91). — These  experiments  were  made 
under  the  auspices  of  the  Essex  Agricultural  Society  and  u appear  to 
indicate  that  a very  large  increase  in  cabbages  is  obtainable  by  the  use 
of  artificial  manures,  either  with  or  without  dung,  at  a very  reasonable 
cost.  Salt,  which  elsewhere  has  given  remarkably  good  results  with 
cabbages,  does  no  good  to  this  crop  on  this  land,  nor  does  potash.  A 
dressing  of  400  pounds  of  superphosphate  and  400  pounds  of  nitrate  of 
soda,  the  latter  being  applied  in  several  successive  doses,  when  used 
without  dung,  raised  the  produce  by  11 J tons  of  cabbages  per  acre  at 
a cost  of  only  4s.  9 d.  [$1.14]  per  ton  of  cabbages.  Used  with  duug  it 
raised  the  produce  by  7f  tons  beyond  the  yield  of  the  dung  only,  at  a 
cost  of  6s.  5d.  [$1.54]  per  ton.” 

Observations  on  oats  following  cabbages  which  had  been  heavily 
fertilized  with  manure  combined  with  guano  and  various  fertilizer 
chemicals  indicated  u that  large  crops  of  cabbages  can  be  economically 
grown  by  the  fairly  lavish  use  of  artificial  manures  in  addition  to  dung, 
without  lowering  the  fertility  of  the  land.” — w.  h.  b. 

The  culture  of  barley  for  malting  purposes ; a report  of  ten 
years’  experimental  work,  0.  Sonne  (Tidssbr.  Landobon .,  12  (1893), 
pp.  513-619). — The  work  reported  was  conducted  by  a committee  of 
the  Eoyal  Danish  Agricultural  Society,  under  the  direction  of  the 
author.  The  object  sought  was  to  study  carefully  and  in  a scientific 
maimer  the  conditions  for  producing  barley  of  the  best  malting  qual- 
ity, and  the  influence  of  the  conditions  at  harvesting  time,  of  the 
seed  barley,  the  time  and  method  of  sowing,  quantity  of  seed,  etc.,  on 
the  yield  and  the  quality  of  the  barley  from  the  brewer’s  standpoint. 
The  work  was  done  on  several  large  farms,  under  the  immediate  super- 
vision of  the  author,  and  also  on  a large  number  of  small  farms,  which 
were  supplied  with  seed  from  the  committee. 

The  influence  of  the  harvesting  conditions  on  the  quality  of  the  barley. — 
This  question  was  studied  for  five  years  on  a large  number  of  farms. 
It  was  soon  found  that  the  conditions  prevailing  at  harvesting  time 
exerted  a considerable  influence  on  the  mealiness  of  the  barley,  the 
degree  of  mealiness  increasing  regularly  with  the  maturity  of  the  crop 
when  harvested.  Barley  may  turn  hard  while  still  on  the  stubble  or 
when  left  in  the  field  after  cutting,  through  continued  rains.  The  aver- 
age results  of  all  the  trials  made  in  regard  to  the  influence  of  the  time 
of  harvesting  are  given  in  the  following  table: 


Influence  of  time  of  harvesting  on  mealiness  and  weight  of  barley. 


Time  of  harvesting. 

Meali- 

ness. 

Weight 
! per  1.000 
grains. 

Weight 

per 

bushel. 

Green-ripe  stage 

Degree. 
2G.  36 
25.  68 
82.  92 

Grams. 
48.  4G9 
45:  380 
45.  568 

Pounds. 

44.0 

45.0 
44.9 

"W-How-ripp.  st.ii go  

Dry -ripe  stage 
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Tlie  degree  of  mealiness  was  ascertained  by  examining  the  section  of 
100  grains  of  each  sample.  In  all  298,000  grains  of  1,490  different  sam- 
ples were  examined  in  these  experiments,  representing  about  three 
hundred  days’  work  for  one  man. 

Fully  matured  harvested  barley  will  lose  more  in  quality  by  being 
exposed  to  rains  when  ready  to  be  stacked  than  may  be  gained  under 
the  most  favorable  conditions  through  the  action  of  moisture.  The 
experience  concerning  the  proper  conditions  of  harvesting  is  summed 
up  as  follows:  u Barley  which  is  harvested  when  fully  ripe  must  be 
protected  from  rain  between  cutting  and  stacking.  This  is  the  more 
important  the  more  rainy  the  period  directly  preceding  the  cutting. 

“If  the  barley  can  not  be  stacked  directly  after  the  cutting,  the 
best  quality  of  the  barley  will  be  secured  by  cutting  at  an  earlier  stage, 
near  the  ( yellow-ripe  period.’  ” 

The  influence  of  the  seed  used. — From  5 to  16  farms  were  used  in  the 
investigation  each  year  from  1883  to  1892,  the  number  of  varieties 
tested  during  each  year  ranging  from  2 to  24.  The  grain  raised  was 
in  all  cases  carefully  examined  for  weight,  shape,  color,  quality,  meali- 
ness, etc.,  and  the  nitrogen  content  determined.  The  soil  was  found  to  be 
of  primary  importance  to  the  quality  of  the  crop.  It  was  also  found  that 
an  increasing  nitrogen  content  in  the  barley  as  a general  rule  coincided 
with  a corresponding  decrease  in  the  qualities  which  determine  its 
commercial  and  general  value  for  malting. 

Producers  of  barley  for  malting  purposes  must  consequently  expect 
to  meet  greater  difficulty  in  producing  crops  of  good  quality,  according 
as  the  land  produces  richer  and  more  nitrogenous  crops. 

Time  of  sowing. — It  was  found  that  the  largest  crops  were  obtained 
when  the  sowing  was  done  during  the  first  week  after  the  ground  could 
be  worked.  The  quality  of  the  crop  decreased  regularly  for  all  varie- 
ties with  the  later  time  of  sowing,  so  that  the  earliest  sowing  produced 
barley  of  the  best  quality,  with  the  second  date  of  sowing  (about  eight 
days  later)  following  closely.  The  content  of  nitrogen  in  the  barley 
increased  with  later  sowings,  which  was  then  accompanied  by  a decline 
in  the  malting  quality.  u The  aim  of  the  producer  of  barley  for  malting 
purposes  must  be  to  produce  a crop  poor  in  nitrogen.” 

Sowing  in  drills  or  broadcast. — Three  varieties  were  sowed  by  both 
methods  on  14  experimental  forms  during  1890-’92.  In  both  cases  the 
following  quantities  of  seed  were  used  per  acre:  127.4, 141.4, 182.1, 222.5, 
and  262.9  pounds.  The  following  summary  of  420  single  trials  shows 
the  average  result  as  to  both  the  quantity  and  the  quality  of  the  crop: 


Yield  and  quality  of  barley  solved  in  drills  and  broadcast. 


Yield  of  barley. 

Quality. 

Grain 
per  acre. 

Straw 
per  acre. 

Total. 

Weight 
of  1,000 
grains. 

Shape. 

Coloi . 

Quality. 

Total 

score. 

finwpd  in  drills 

Pounds. 
2, 387 
2,392 

Pounds. 
3, 176 
3,  228 

Pounds. 
5,  563 
5,620 

Grams. 
42.  359 
42.  318 

4. 09 
4. 11 

3. 72 
3. 76 

3. 74 
3.78 

11. 55 
11. 65 

Sowed  broadcast 
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u While  the  average  results,  of  the  420  drilled  plats  and  the  corre 
sponding  plats  sowed  broadcast  are  practically  the  same,  the  drill  sow- 
ing showed  a noticeable  increase  compared  with  the  broadcast  sowing 
in  case  of  the  more  heavily  yielding  Prentice  barley,  and  this  is 
especially  true  with  the  quantity  of  seed  generally  applied  in  practice, 
yiz,  nearly  3 bushels  (141.4  pounds)  per  acre.  In  case  of  the  two  other 
varieties  (Lerchenborg  and  Hallett  barley),  which  yielded  less  heavily, 
the  broadcast  sowing  gave  on  an  average  the  largest  yields,' the  differ, 
ence  being  not  very  pronounced,  however.  It  seems  that  the  relation 
between  drill  and  broadcast  sowing  will  be  changed  in  favor  of  the 
former  as  the  productive  capacity  of  the  soil  increases.  Where  a small 
amount  of  seed  is  preferred,  in  case  of  highly  productive  soils,  drilling 
is  to  be  recommended.” 

The  influence  of  the  quantity  of  seed  used. — From  40.5  pounds  to  218.5 
pounds  of  seed  per  acre  were  applied.  Both  the  weight  of  1,000  kernels 
and  the  quality  of  the  barley  decreased  slightly  but  regularly  with 
increasing  quantities  of  seed  barley.  Considering  all  experiments  (33 
series),  a quantity  of  3.8  bushels  (182  pounds)  per  acre  gave  the  best 
results.  “ While  land  yielding  crops  of  17  to  18  times  the  seed  sown 
and  over  yielded  the  largest  crops  when  about  2.3  bushels  were  sown, 
both  in  case  of  drilling  and  broadcast  sowing,  it  has  proved  most 
profitable  to  use  larger  quantities,  up  to  3.8  bushels  per  acre,  with  a 
decreasing  productive  capacity  of  the  land.” 

Distribution  of  seed  barley. — From  1885  on,  2,274  fifty-five-pound  bags, 
or  125,070  pounds  in  all,  of  seed  barley  were  distributed  to  1,473  farmers. 
It  was  found  on  investigation  that  the  varieties  furnished  by  the  com- 
mittee to  531  farmers  were  used  continually  for  seed  barley  by  two 
thirds  of  them,  and  also  that  the  yield  obtained  was  increased  on  an 
average  1.61  times  the  quantity  sown  above  that  obtained  from  barley 
previously  sown  by  the  same  farmers.  The  531  farmers  had  sown  in  all 
11,016  acres  of  land  with  barley  furnished  by  the  committee. 

The  last  part  of  the  report  is  taken  up  with  a discussion  of  the  statis- 
tics of  barley  production  and  exportation  from  Denmark  and  the  pros- 
pects for  the  future. — F.  w.  w. 

The  culture  of  Lathyrus  sylvestris,  A.  Boswinckel  (Deut. 
landw.  Presse,  20  {1893),  No.  97,  p.  1007). — In  the  spring  of  1891,  in 
Bhenish  Prussia,  the  author  set  out  5 hectares  with  flat  pea  plants. 
A dry,  clay  soil  was  used.  The  land  was  thoroughly  prepared,  bat  not 
manured,  and  the  plants,  after  pruning  the  roots,  were  dropped  in  fur- 
rows at  distances  of  32  cm.,  and  then  so  plowed  in  with  a single  plow 
as  to  cover  the  plants  3 to  4 cm.  deep.  One  hundred  thousand  plants 
were  thus  set  out  on  April  10  and  11,  and  an  equal  number  on  May  8 
and  9.  The  earlier  plantation  was  cultivated  with  the  hoe  on  and 
after  May  23.  The  growth  of  weeds  was  more  rapid  than  that  of  Lath- 
yrus sylvestris , and  cultivation  was  rendered  slow  and  difficult.  When 
winter  came  on  the  plants  had  made  but  slight  growth. 
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When  set,  a part  of  the  plants  had  very  slender  dark- brown  roots, 
while  the  others  had  strong  white  roots.  Of  the  former  lot  of  plants 
only  one  sixth  had  made  any  growth  by  winter. 

In  April,  1892,  on  one  half  hectare,  with  a clay  soil’  fertilized  in  the 
previous  autumn  with  Thomas  slag  and  kainit,  30,000  plants  with  strong 
j roots  were  set  out  with  a plow.  Almost  all  of  these  grew  finely;  some 
bloomed  when  75  cm.  long,  and  a few  of  the  roots  attained  the  size  of 
the  thumb.  On  account  of  the  dry  season  the  weeds  were  easily  kept 
; down  by  cultivation. 

Of  the  plants  set  out  in  1891  only  a small  part  bloomed  in  1892,  and 
j this  field  could  not  be  mewed.  The  plants  which  had  failed  to  grow 
in  1891  now  made  their  appearance. 

In  the  spring  of  1893,  with  a sharp,  heavy  harrow,  the  author  har- 
I rowed  a part  of  the  fields  set  in  1891  and  1892.  On  the  earlier  planta- 
tion the  line  of  demarcation  between  the  harrowed  and  unharrowed 
| portions  was  plainly  visible  by  the  larger  growth  on  the  harrowed  por- 
i tion.  On  the  portion  not  harrowed  the  plants  were  scarcely  large 
enough  -to  be  mowed. 

The  growth  on  the  field  set  in  1892  was  excellent,  but  here  too  the 
harrowed  portion  was  better  than  the  other.  The  stand  was  thick  and 
i the  plants  about  1.5  meters  high. 

Cattle  and  sheep  relished  the  fodder  greatly.  The  author  considers 
I this  a very  valuable  forage  plant,  especially  for  dry  seasons.  Strongly 
rooted  plants,  thoroughly  prepared  soil  free  from  weeds,  and  the  use  of 
mineral  fertilizers  are,  in  the  author’s  opinion,  requisite  to  success  in 
growing  Lathyrus  sylvestris. — J.  F.  d. 

Concerning  Lathyrus  sylvestris,  Hattter  ( Deut . landw.  Presse , 
20  (1893),  No.  87 , p.  905). — Near  Badolfzell,  in  the  southern  part  of 
Germany,  is  a field  of  Lathyrus  sylvestris  a part  of  which  was  planted 
five  years  ago  and  a part  in  succeeding  years,  including  1893.  The  soil 
of  the  field  is  permeable,  with  rocks  and  pebbles  cropping  out  through 
a calcareous  loam.  In  places  there  is  sand  on  which  sainfoin  flourishes ; 
the  better  portions  of  the  field  are  capable  of  supporting  a good  growth 
of  alfalfa  and  red  clover.  Small  grains,  hops,  root  crops,  and  fruits 
flourish  in  the  neighborhood. 

Only  the  growth  of  the  current  year,  kept  free  from  weeds,  presented 
a good  appearance;  former  plantings  were  smothered  with  weeds  and 
native  grasses. 

In  another  locality,  near  the  above,  the  appearance  of  a field  of 
Lathyrus  sylvestris  was  better,  plants  several  years’  old  growing  to  a 
length  of  one  meter.  From  the  appearance  of  the  field  the  author  esti- 
mated the  crop  of  forage  on  the  best  spots  as  about  equal  to  a small 
| crop  of  vetch.  He  states  that  on  October  4 all  the  parts  of  the  plant 
then  green  were  suffering  from  the  attack  of  a fungus. 

Between  Badolfzell  and  Meggingen  a culture  plat  of  Lathyrus  odoratus 
was  noted,  and  this  also  presented  a poor  appearance. — J.  F.  d. 
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An  investigation  on  the  nature  and  repression  of  equisetums, 

Petersen  and  Hessenland  ( Milch  Ztg.,  22  (1893),  No.  39,  pp.  641,  I ! 
642;  No.  40,  pp.  658,  659 ; No.  41,  pp.  671,  672). — The  authors  give  J: 
detailed  descriptions,  distribution,  and  all  the  more  important  facts  I 
relating  to  the  life  history  of  three  of  the  more  important  species  of  I 
horsetail  rushes,  as  follows:  Equisetum  limosum , E.  palustre,  and  E.  ill 
arvense , all  of  which  are  abundant  and  more  or  less  troublesome  in  parts 
of  Europe.  The  last  two  are  reputed  as  dangerous  to  young  cattle, 
and  as  E.  arvense  grows  in  almost  any  soil,  it  may  become  a source  of  \ 
considerable  loss  through  the  death  of  calves  or  even  older  cattle.  The 
plants  spread  by  means  of  spores,  rootstocks,  and  rooting  of  the  broken  ] 
and  scattered  joints,  and  of  necessity  will  soon  become  abundant  when  j 
once  established.  Chemical  analyses  are  given  of  the  fruiting  stems,  I 
sterile  stems,  air-dry  contents,  and  ash  constituents.  The  dry  matter  of  | 
equisetum  is  compared  with  that  of  four  kinds  of  hay,  which  it  greatly  j 
exceeds  in  ash,  potassium,  lime,  phosphoric  acid,  and  silicic  acid,  j 
The  animals  suffering  from  the  effect  of  these  plants  become  weak  in  j 
their  hinder  parts,  lack  nourishment,  are  severely  purged,  the  blood 
becomes  thin,  and  their  teeth  fall  out.  Milch  cows  eating  this  plant  j 
will  lose  50  per  cent  in  their  yield  within  twenty-four  hours,  and  the  \ 
milk  will  be  poor  in  quality. 

Investigations  have  been  conducted  to  ascertain  some  means  for  the  j 
repression  of  this  weed.  It  has  been  found  that  it  will  soon  yield  to  j 
clean  cultivation  and  the  use  of  salt  or  kainit  as  a fertilizer. — w.  H.  E.  ; 

Examination  of  wheat  bran  and  rye  bran,  V.  Stein  ( Tidsslcr . 
Landohon.,  12  (1893),  pp.  665-682). — One  hundred  and  twenty -three 
samples  of  wheat  bran  and  4 samples  of  rye  bran  were  taken  by  county 
agricultural  societies  in  different  parts  of  Denmark  and  sent  to  the 
Royal  Danish  Agricultural  Society  for  examination.  Unfortunately  | 
only  a mechanical  and  microscopic  and  no  chemical  examination  of  the 
samples  was  made. 

The  samples  of  wheat  bran  were  separated  into  five  groups : (1)  Pure  j 
brans  ; (2)  brans  not  quite  pure,  but  impurities  not  sufficient  in  quan- 
tity'or  quality  to  condemn  the  goods  ; (3)  impure  brans — wheat  sweep- 
ings, chaff,  weed  seeds,  etc.,  purposely  mixed  in ; (4)  highly  impure,  from 
the  same  sources  j and  (5)  brans  containing  admixtures  of  rye  bran.  I 
Forty  samples  came  in  the  first  group,  34  in  the  second,  35  in  the  third,  j; 
8 in  the  fourth,  and  5 in  the  fifth,  or  33,  28,  29,  6,  and  4 per  cent,respec-  ? 
lively.  One  sample  was  thrown  out,  having  been  accidentally  adul-  1 
terated.  Thirty-five  per  cent  of  the  samples  were  consequently  found 
to  be  adulterated  with  larger  or  smaller  quantities  of  worthless  refuse 
material.  Sixty-seven  out  of  100  samples  were  imported  ; the  5 sam-  i 
pies  in  group  5 were  all  Danish. 

All  the  4 samples  of  rye  bran  (all  Danish)  were  pure. — F.  w.  w. 

A new  cause  for  bitter  milk,  Vandenhoydonck  (Schweiz.  Arch., 
35;  al)s.  in  Molk.  Ztg.,  7 (1893),  No.  51,  p.  693).—  The  author  reports  a 
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case  coming  under  liis  notice  in  which  all  the  cows  in  a little  village 
suddenly  commenced  to  give  bitter  milk.  The  milk  frothed  badly  dur- 
ing creaming,  appeared  to  be  in  vigorous  fermentation,  and  was  very 
bit';er.  After  this  had  gone  on  for  some  months  and  local  skill  had 
proved  of  no  avail  veterinary  aid  was  sought.  The  cows  were  found 
on  examination  to  be  perfectly  healthy.  The  source  of  the  trouble  was 
finally  discovered  in  the  excessive  feeding  of  Swedish  turnips  which 
had  been  washed  in  foul  ditch  water.  Soon  after  the  feeding  of  these 
was  discontinued  the  milk  became  normal. — E.  w.  A. 

An  investigation  of  Danish  creamery  and  dairy  butter,  1889- 
’92,  F.  Friis  (Samlet  beretning  om  de  sammenhaengen-de  raekker  af 
smor  udstillinger , 1889-,92,  Kgl.  Vet.  og.  Landbohoisk.  Lab  for  landok. 
Forsog , 28th  Report , Copenhagen , 1893,  pp.  217). — In  1889  the  late  Docent 
H.  J.  Fjord  planned  and  inaugurated  a series  of  exhibitions  of  Danish 
dairy  and  creamery  butter  at  the  Eoyal  Experiment  Station  at  Copen- 
hagen, and  these  exhibitions  have  been  continued  ever  since.  At  pres- 
ent the  Danish  Government  makes  a special  appropriation  of  24,000 
kroner  (about  $6,480)  annually. 

The  primary  object  of  the  butter  exhibitions  is  to  furnish  the  cream- 
eries and  dairies  exhibiting  their  butter  with  reliable  information  as  to 
! its  quality  and,  in  case  of  its  being  inferior,  its  particular  shortcom- 
ings. To  this  end  the  butter  is  scored  twice  independently  by  three 
juries  of  four  members  each,  three  of  which  are  butter  dealers  and  one 
a state  dairy  counsellor.  The  first  scoring  takes  place  two  days  after 
the  receipt  of  the  butter  at  the  station,  and  in  order  to  test  its  keeping 
quality  the  second  scoring  is  made  fourteen  days  after  the  first  scor- 
ing. The  scoring  is  done  on  a scale  of  15  points  and  the  butter 
i divided  into  8 classes,  the  first  class  including  all  brands  scoring  three 
points  or  more  above  the  average  of  all  samples  in  the  same  exhibition, 
and  the  eighth  class  (poorest)  including  all  scoring  three  or  more 
points  below  this  average 

The  participating  creameries  and  dairies  are  required  to  send  about 
100  pounds  of  their  regular  make  immediately  on  the  receipt  of  a tele- 
j gram  from  the  station.  For  this  butter  the  station  pays  the  average 
price  received  by  the  factory  during  the  week  the  tub  is  sent.  The 
butter  on  exhibition  is  sampled  both  times  when  scored  and  the  water 
content  determined. 

In  1889  319  creameries  and  dairies  took  part  in  the  exhibition,  and 
the  number  of  exhibitors  has  increased  each  year,  reaching  550  in  1893. 
Three  exhibitions  were  held  during  1889, 18  during  1890,  9 during  1891, 
and  31  during  1892.  On  account  of  the  increased  number  of  factories 
participating  only  annual  exhibitions  will  be  held  in  the  future.  The 
present  report  is  for  the  year  1892,  during  which  423  factories  (319 
creameries  and  104  private  dairies)  took  part  in  the  31  exhibitions. 

Some  of  the  results  of  the  examination  of  the  butter  exhibited  are 
briefly  stated  below: 
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Comparison  of  creamery  and  dairy  butter. — In  all  471  tubs  were 
received  from  dairies  and  1,391  tubs  from  creameries.  The  difference 
in  the  average  quality  of  the  two  kinds  of  butter  was  very  small, 
amounting  to  0.54  point  in  favor  of  the  dairy  butter.  Taking  the 
average  for  the  whole  year  62.7  per  cent  of  the  dairy  butter  and  50.9 
per  cent  of  the  creamery  butter  fell  in  the  first  four  classes.  Of  that 
received  during  the  summer  51.8  per  cent  of  the  dairy  butter  and  56.2 
per  cent  of  the  creamery  butter  fell  in  the  first  four  classes,  and  of  that 
received  during  the  winter  50  and  46.7  per  cent,  respectively.  The 
reason  for  the  superior  quality  of  the  dairy  butter  during  winter  the 
author  traces  to  the  fact  that  most  of  the  cows  at  the  large  estates  are 
fresh  in  milk  during  that  time,  which  is  not  the  case  to  so  large  an 
extent  on  the  farms  furnishing  milk  to  creameries.  The  feed  may  also 
have  had  some  influence. 

The  creamery  butter  in  the  first  four  classes  did  not  keep  quite  as 
well  as  the  dairy  butter  in  the  same  classes,  but  on  an  average  for  all 
butters  examined  there  was  a slight  difference  in  favor  of  the  creamery 
butter  as  far  as  the  keeping  quality  was  concerned.  The  different 
parts  of  Denmark  furnished  on  an  average  equally  good  butter.  Ro 
marked  difference  was  found  in  the  quality  of  butter  from  large  and 
from  small  creameries,  and  altogether  the  creamery  butter  examined 
compared  very  favorably  with  that  from  private  dairies. 

Brine , shrinkage , and  water  content  of  the  butter. — Out  of  790  tubs  of 
summer  butter  109  (14  per  cent)  lost  brine  on  being  kept  for  fourteen 
days,  while  477  out  of  1,072  tubs  of  winter  butter  (44  per  cent)  lost  brine. 
The  tubs  were  placed  on  stands  immediately  on  their  receipt  at  the 
station  and  the  brine  leaking  out  was  caught  in  narrow-mouthed  flasks 
and  weighed.  The  average  loss  of  brine  during  the  two  weeks  in  which 
the  butter  was  kept  was  0.05  pound  per  tub  for  the  summer  butter  and 
0.22  pound  for  the  winter  butter.  There  was  no  connection  between 
the  quality  of  the  butter  and  the  loss  of  brine.  As  a rule  the  loss  of 
brine  was  not  due  to  a greater  water  content,  as  there  was  no  appar- 
ent connection  between  the  two. 

A moist  appearance  of  abutter  is  an  indication  that  it  will  lose  brine 
on  standing  and  not  of  an  excessive  water  content  of  the  butter.  The 
loss  by  evaporation  was  greater  in  butter  losing  brine,  in  x>roportion  to 
the  amount  of  brine  lost.  There  was  only  a small  difference  between 
summer  and  winter  butter  in  this  respect. 

Water  content. — This  has  already  been  given  in  the  preliminary  report 
issued  by  the  station  (E.  S.  R.,  vol.  iv,  p.  690).  The  average  for  all  but- 
ter examined  (2,091  samples  from  468  different  factories)  was  14.59  per 
cent  of  water.  Eighty-five  per  cent  of  the  factories  sent  butter  contain- 
ing 13  to  16  per  cent  of  water,  and  only  5 per  cent  had  butter  contain- 
ing more  than  16  per  cent  of  water.  The  average  water  content  of 
creamery  and  of  dairy  butter  for  summer  and  winter  was  as  follows : 
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Water  content  of  winter  and  summer  'butter. 


Season. 

Cream- 

ery. 

Dairy. 

Aver- 
age of  all. 

Winter 

Per  cent. 
15. 15 
14.  08 

Per  cent. 
14. 46 
14. 19 

Per  cent. 
14. 97 
14. 11 

Summer 

The  water  content  of  the  creamery  and  dairy  butter  reported  in  this 
bulletin  was  as  follows,  arranged  for  the  first  and  the  last  four  classes: 


Water  content  of  good  and  poor  butter. 


Class. 

Cream- 

Dairy. 

Aver- 

Number of  samples. 

ery. 

age  of  all. 

Creamery. 

Dairy. 

Total. 

Class  I IV 

Per  cent. 
14.  26 

Per  cent. 
14. 41 

Per  cent. 
14.  37 

191 

504 

695 

Class  v vm 

14.48 

14.  92 

14.  83 

121 

472 

593 

Average  for  all  classes. 

14.  34 

14.  66 

14.  58 

312 

976 

1,  288 

It  may  be  said  in  general  that  the  more  watery  the  butter  was  the 
poorer  its  quality,  and  vice  versa.  Butter  with  a normal  water  content 
of  13  to  16  per  cent  kept  best.  A too  low  water  content  decreased  the 
keeping  quality  while  a too  high  content  was  found  to  be  coincident 
with  inferior  quality  as  well  as  poor  keeping  quality  of  the  butter. 

The  shrinkage  of  the  butter  by  evaporation  was  shown  to  be  inde- 
pendent of  the  water  content. 

Influence  of  working  the  butter  on  its  ivater  content. — In  case  of  both 
summer  and  winter  butter,  that  worked  only  once  was  found  to  contain 
nearly  one  half  per  cent  more  water  than  that  worked  several  times. 
The  longer  the  interval  between  salting  and  last  working  the  less 
water  was  found  in  the  butter,  amounting  in  some  cases  to  1 per  cent. 
Thirty-six  per  cent  of  the  butter  worked,  once  lost  brine,  against  26  per 
cent  for  that  worked  twice  or  more.  The  quantity  of  brine  lost  was 
also  larger  for  butter  worked  once. 

Experiments  in  working  ivater  into  butter, — Two  series  of  experiments 
were  made,  one  in  working  water  into  butter  after  it  was  ready  for 
market,  and  another  in  working  it  in  during  the  manufacture.  Brine  was 
sprinkled  over  the  butter  in  each  case  and  worked  in  by  rapid  revolu- 
tions of  the  worker.  The  results  of  the  first  series  showed  that  a con- 
siderable quantity  of  water  might  be  worked  into  butter  after  it 
was  made.  Two  pounds  of  water  was  thus  incorporated  into  25.4 
pounds  of  butter  in  one  trial,  and  the  average  in  five  trials  was  0.78 
pound  of  water  to  23.96  liounds  of  butter.  This  increased  the  aver- 
age water  content  of  the  butter  which  was  originally  14.97  per  cent  to 
an  average  of  18.18  per  cent.  The  grade  and  the  keeping  quality  of 
the  butter  was  greatly  reduced  by  this  procedure,  however ; and  the 
author  states  that  fraudulent  incorporation  of  water  can  only  be  done 
at  the  expense  of  the  quality  of  the  butter,  which  is  lowered  in  propor- 
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tion  to  the  water  incorporated.  The  results  of  the  trials  of  incorpo- 
rating water  into  butter  in  its  manufacture  proved  that  neither  the 
quality  nor  the  quantity  of  the  butter  was  changed  appreciably  in  this 
manner,  although  there  was  a tendency  in  the  same  direction  as  in  the 
first  series.  The  adulteration  of  butter  with  water  would  not  pay  on 
account  of  the  extra  expense  for  labor  and  brine. 

Influence  of  food  on  the  quality  of  the  butter. — Although  the  investi- 
gation did  uot  properly  include  this  question,  data  were  obtained  as  to 
the  cattle  foods  fed  at  the  dairy  farms  exhibiting  butter  and  are  tabu- 
lated in  the  bulletin.  The  information  given  on  this  point  is  of  neces- 
sity not  very  definite,  however.  The  butter  placed  in  the  first  four 
classes  came  from  farms  where,  as  it  seemed,  a little  more  of  grain  feeds 
and  of  oil  cakes  were  fed  than  on  farms  furnishing  the  poorer  grades 
of  butter.  Barley,  o;its,  palm  nut  meal,  sunfiower-seed  cakes,  and  cocoa 
meal  seemed  to  be  fed  in  a little  larger  quantities  on  the  former  farms 
than  on  the  latter;  cotton-seed  meal  and  sugar-beet  chips,  on  the  other 
hand,  were  fed  in  a little  smaller  quantities  on  farms  furnishing  the  best 
butter,  and  ruta-bagas,  turnips,  and  carrots  about  in  similar  quantities 
in  either  case. — F.  w.  w. 

The  “melting  test”  of  butter,  E.  Beich  (Milch  Ztg.,  22  (1893),  Ho. 
48,  pp.  787-789). — This  test  depends  upon  the  difference  in  the  appear- 
ance, the  apparent  color,  and  the  odor  of  pure  butter  and  of  margarin 
when  melted.  It  is  only  recommended  as  a preliminary  test  and  no 
claim  is  made  that  it  is  invariably  conclusive.  The  observation  is  made 
when  the  sample  is  melted  in  preparing  it  for  the  determination  of 
volatile  fatty  acids.  Pure  fresh  butter  when  melted  is  said  to  be  per- 
fectly clear  or  only  slightly  cloudy,  to  be  usually  dark-yellow,  and  to 
have  the  familiar  odor  of  pure  butter  fat.  Pure  stale  butter  may  be 
very  cloudy  and  even  opaque  when  melted,  is  usually  of  a dark-yellow 
color,  and  has  the  odor  of  rancid  butter.  Melted  margarin,  on  the 
other  hand,  is  said  to  be  very  opaque,  of  a light-yellow  color,  and  to 
have  a characteristic  indescribable  odor.  The  author  applied  this  test 
to  44  samples  in  which  he  subsequently  determined  the  volatile  fatty 
acids.  The  results  as  given  show  that  out  of  the  34  samples  indicated 
as  normal  butter  by  the  melting  test,  28  had  the  normal  content  of 
volatile  fatty  acids,  and  5 could  hardly  be  regarded  as  suspicious.  Out 
of  9 judged  from  the  melting  test  to  be  impure  7 were  found  impure 
from  the  content  of  volatile  fatty  acids,  and  the  remaining  2 were 
regarded  suspicious.  Thus  the  indications  of  the  melting  test  and  the 
content  of  volatile  fatty  acids  agreed  in  70  per  cent  of  the  cases. — E. 
w.  A. 

Report  on  special  research  in  cheese-making  (Report  on  the 
Distribution  of  Grants  for  Agricultural  Education  in  Great  Britain , 
1891-92,  pp.  77-94).  * 

Cheddar  cheese- moling. — A report  of  trials  in  cheese-making  at  a dairy 
school.  One  experiment  is  reported  in  which  the  maker  was  guided 
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entirely  as  to  the  time  to  stop  stirring  the  curd  and  the  rime  to  grind 
it  by  determinations  of  acidity.  The  cheese  was  made  September  10, 
and  when  sold  December  31  “it  was  considered  excellent.”  This  is  the 
only  experiment  reported,  although  various  observations  on  cheese- 
making  are  reported. 

Cheshire  cheese-making. — A report  of  experiments  at  the  Worleston 
Dairy  Institute,  made  at  the  instance  of  the  British  Board  of  Agri- 
culture. Cheese  was  made  by  the  “old”  and  the  “early  ripening” 
processes.  4 c In  manufacturing  cheese  by  the  ‘ old ’ Cheshire  process  the 
chief  object  aimed  at  is  to  prevent  any  undue  development  of  acidity, 
and  with  this  object  in  view  the  whey  is  removed  as  completely  as 
possible  from  the  curd,  both  before  vatting  and  in  the  press;  while  in 
the  i early  ripening’  process  methods  are  adopted  by  which  the  lactic 
fermentation  shall  proceed  with  more  or  less  rapidity.” 

Some  data  are  tabulated  as  to  the  conditions  of  manufacture,  but 
none  as  to  the  losses.  “One  obvious  and  practical  conclusion  to  be 
drawn  from  the  results  is  that  in  the  ‘ old’  process  the  temperature  of  the 
night’s  milk  should  be  sufficiently  low  to  prevent  any  undue  develop- 
ment of  putrifactive  organisms  during  the  time  that  the  milk  is  standing 
in  the  dairy,  and  that  what  production  of  acidity  is  required  should  be 
obtained  while  the  cheese-maker  has  the  curd  under  his  control.” 

From  the  results  of  the  “early  ripening”  process  it  seems  probable 
that  “too  rapid  development  of  acid  produces  a cheese  of  inferior 
quality.” — E.  w.  A. 

Report  on  special  research  into  the  processes  of  Cheddar 
cheese-making  [Report  on  the  Distribution  of  Grants  for  Agricultural 
Education  in  Great  Britain , 1892-93 , pp.  131-146). — Experiments  were 
carried  on  in  1892  from  April  to  October  on  a farm  at  Axbridge.  The 
milk  used,  the  whey,  and  the  cheese  were  analyzed.  The  indications 
from  the  results  of  the  year  were  as  follows: 

(1)  The  quality  of  milk  varies  on  the  same  farm  each  year,  owing  to  the  season, 
and  on  the  same  fields  each  month,  owing  to  the  food.  It  varies  on  two  farms  dur- 
ing the  same  year,  and  on  each  has  a characteristic  composition  due  to  the  nature 
of  the  soil. 

(2)  The  quality  of  a cheese,  assuming  that  the  manufacture  was  conducted  by  a 
skilled  maker,  depends  largely  on  the  quality  of  the  milk  from  which  the  cheese 
was  made. 

(3)  The  manufacture  of  a cheese  must  vary  in  accordance  with  the  varying  qual- 
ity of  the  milk.  Not  only  is  this  true  as  regards  the  quantity  of  rennet  to  be  used, 
but  it  influences  the  degree  of  acidity  which  may  with  advantage  be  obtained  in 
the  curd  before  vatting. 

(4)  On  good  soils  and  with  rich  milk  a high  acidity  in  the  curd  is  desirable ; but 
on  heavy  land  yielding  a poor  milk  a low  acidity  is  desirable. 

(5)  A cheese  made  with  low  acidity  requires  longer  to  ripen,  and  probably  a 
higher  temperature,  than  a cheese  with  high  acidity. 

(6)  In  the  spring  the  temperature  of  the  dairy  should  he  maintained  artificially 
at  from  64°  to  66°  F. 

(7)  In  order  that  the  curd  may  be  put  away  in  good  time,  it  is  essential  to  obtain 
sufficient  acid  in  the  whey  before  drawing  it  off. 

IGG4C> — No.  7 5 


726 


EXPERIMENT  STATION  RECORD. 


(8)  The  acidity  of  the  mixed  milk,  etc,,  before  renneting  should,  if  possible,  be 
0.21  per  cent,  and  of  the  whey  in  the  tub  before  drawing  0.20  per  cent,  so  as  to 
insure  in  the  whey  when  drawn  an  acidity  of  0.22  per  cent. 

E.  W.  A. 

The  relation  between  the  textile  strength  and  the  hygrosco- 
picity  of  hemp  and  flax,  C.  A.  Lobry  de  Bruyn  ( Chem . Ztg .,  17 
(1893),  No.  78,  pp.  1432, 1433 , fig.  1). — The  author  refers  to  the  investi- 
gations of  T.  Schlosing,  jr.,  who  found  that  the  hygroscopicity  of  tex- 
tile fibers  depended  upon  the  degree  of  saturation  of  the  surrounding 
air  and  the  temperature.  Schlosing  investigated  wool,  silk,  and  cot- 
ton, to  which  the  author  adds  hemp  and  flax.  The  textile  strength 
seems  to  increase  proportionally  with  the  degree  of  hygroscopicity. 
Flax  and  hemp  were  found  to  be  much  more  hygroscopic  than  cotton, 
due  probably  to  the  different  formation  of  the  fibers  and  the  presence 
of  some  pectic  material  wanting  in  cotton. — w.  H.  E. 
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Further  contribution  to  the  analysis  of  fish  guano,  poudrette,  and  similar 
substances  ( Weitere  Beitrdge  zur  Analyse  von  Fischguano,  Poudrette  und  dergleichen 
Substanzen ),  M.  Weibull. — Chem.  Ztg.,  18  {1894),  No.  8,  pp.  81,  32. 

Analysis  of  seeds  and  grains  {Die  Analyse  der  Samenarten ),  A.  von  Asb6th. — 
Chem.  Ztg.,  18  {1894),  No.  3,  pp.  32,  33. 

On  casein  and  the  organic  phosphorus  of  casein  {Sur  la  casSine  et  le  phosphore 
organique  de  la  caseine ),  A.  Bechamp. — Compt.  Bend.,  117  {1893),  No.  26,  pp.  1085-1088 * 

Contribution  to  the  determination  of  nicotine  in  tobacco  {Beitrag  zur  Bestim- 
mung  des  Nicotingehaltes  der  Tabalce),  G.  Heut. — Arch.  Pharm.,  231  {1893),  p.  658;  aha. 
in  Chem.  Ztg.,  18  {1894),  Bepert.,  p.  5;  and  in  Chem.  Centbl.,  1894,  I,  No.  5,  p.  307. 

On  the  constitution  of  albuminoid  matters  from  plants  {Becherches  sur  la  consti- 
tution des  matures  alhuminoides  extraites  de  V organisme  vegetal),  E.  Fleurent. — Compt. 
Bend.,  117  {1893),  No.  23,  pp.  790-795. 

On  a mucoid  substance  occurring  in  egg  albumen  {Fin  im  Huhnereixveiss  vox'Jcom- 
mende  Mulcoidsubstanz),  C.  V.  Morner. — Centbl.  med.  Wiss.,  1893,  p.  706;  abs.  in  Chem. 
Centbl.,  1894,  I,  No.  1,  p.  57. 

On  a mucoid  substance  occurring  in  egg  albumen  {Fin  im  Huhnereixveiss  vorlcom- 
mende  Mulcoidsubstanz),  E.  Salkowski. — Centbl.  med.  Wiss.,  1893,  pp.  706-708;  abs.  in 
Chem.  Centbl.,  1894,  I,  No.  1,  p.  57. 

Qualitative  and  quantitative  studies  on  the  acidity  of  bread  {Hygienische 
Untersuchungen  iiber  Mehl  und  Brot;  III.  Qualitative  und  quantitative  Untersuchungen 
iiber  den  Siiuregehalt  des  Brotes),  K.  B.  Lehmann. — Arch.  Hyg.,  19,  No.  4,  pp.  363-409. 

Analysis  of  butter  {Analyse  des  beurres  du  coxnmex'ce),  C.  Violette. — Compt.  Bend., 
117  {1893),  No.  24,  pp.  856-858. 

Chemical  investigation  of  butter  fat  {Bicerche  chimiche  sul  grasso  di  bux'ro),  A. 
Pizii.—Staz.  Sper.  Agr.  Ital.,  25  {1893),  No.  1 and  2,  pp.  101-118,  plate  1. 

Raoult's  method  of  determining  molecular  weights  applied  to  the  analysis  of 
butter  {II  methodo  crioscopico  di  Baoult  per  determinare  i pesi  molecolari  applicato  al 
Vanalisi  del  burro),  F.  Garelli  and  L.  Carcano. — Staz.  Sper.  Agr.  Ital.,  25  {1893), 
No.  1 and  2,  pp.  77-88. 

Distinction  between  butter  and  margarin  {Distinction  du  beurre  de  la  margaYxne), 
Gantter. — Bev.  Internat.  Falsif.,  7 {1894,)  No.  5,p.  85. 

A method  of  detecting  adulterants  in  butter  {Falsificazione  dei  burro),  A.  Hou- 
zeau. — Abs.  in  Staz.  Sper.  Agr.  Ital.,  25,  No.  1 and  2,  pp.  161-163. 

Examination  of  mixtures  of  saponifiable  and  nonsaponifiable  fats  {Fxamen  de 
melanges  de  graisses  saponifiables  et  de  graisses  nonsaponifiables),  Honig  and  Spetz. — 
Bev.  Internat.  Falsif.,  7 {1894),  No.  5,  pp.  84,  85. 

The  proximate  composition  of  butter,  H.  D.  Richmond. — Analyst,  1894,  Jan.. 

pp.  16—18. 

The  determination  of  insoluble  and  fixed  fatty  acids  {Dosage  des  acides  gras 
insolubles  et  fixes),  Meileieres. — Jour.  Pharm.  et  Chim.,  29  {1894),  ser.  5,  No.  2,  pp. 
60-62. 
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On  the  estimation  of  beef  fat  in  lard,  W.  F.  E.  Stock. — Analyst,  1894.  Jan., 
PP-  2-8. 

Characteristic  reaction  of  sesame  oil  (Die  Reaktionen  welche  das  Sesamol  charak- 
terisiren ),  D.  Morpurgo. — Pharm.  Post.,  26,  pp.  587,  538;  abs.  in  Chem.  Centbl.,  1894, 
I,  No.  2,  p.  112. 

Testing  olive  oil  for  sesame  oil  ( Priifung  des  Olivenoles  auf  Sesamol).  F.  Musset. — 
Pharm.  Centralhalle,  34,  pp.  701,  702;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  2,  p.  113. 

The  composition  of  the  ash  of  the  refuse  products  obtained  in  the  manufac- 
ture of  olive  oil  ( Sopra  la  compositione  chimica  della  cenere  dellesanse  lavateede  quelle 
esaurite  col  solfuro  di  carbonio),  D.  Martelli. — Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  1 
and  2,  pp.  60-72. 

Discussion  on  the  vinegar  question. — Analyst,  1894,  Jan.,  pp.  8-15;  and  Feb.,  pp. 

26-33. 

Water  analysis,  the  interpretation  of  results,  F.  W.  Stoddart. — Analyst,  1894, 
Jan.,  pp.  18-23;  and  Feb.,  pp.  39-41. 

Investigation  of  the  composition  of  the  natural  acids  of  wine  ( Ricerche  sitlla 
compositione  degli  aceti  naturali  di  vino),  E.  Silva.— Staz.  Sper.  Agr.  Ital.,  25  (1893), 
No.  1 and  2,  pp.  89-100. 

Determination  of  the  starch  content  and  density  of  potatoes  (Determinazione 
della  densita  e del  contenuto  in  amido  delle  patate),  F.  Dupont. — Rev.  chem.  anal.;  abs. 
in  Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  1 and  2,  p.  178. 

A new  system  for  determining  the  specific  gravity  of  beet  juice  (Neues  Sys- 
tem zur  raschen  and  genauen  Bestimmung  des  specifischen  Gewichtes  von  Rubensaft),  H. 
Briem. — Abs.  in  Wochenschr.  Cent.  Ver.  Rubenz.  Ind.,  31  (1893),  No.  52,  p.  791. 

A contribution  to  the  study  of  ptomaines  (Contribution  a VMude  des  ptomaines), 
Oechsner  de  Coninck. — Compt.  Rend.,  117  (1893),  No.  26,  pp.  1097, 1098. 

Sulphureted  hydrogen  apparatus  { Schwefelwasserstoffentwicklungsapparat ),  F.  W. 
Kuster. — Jour.  Prak.  Chem.,  48  (1893),  No.  24,  pp.  595-598,  Must. 

Note  on  the  determination  of  nitric  nitrogen  by  means  of  the  nitrometer 
(Note  sur  le  dosage  de  V azote  nitrique  a I’aide  du  nitrometre),  E.  Henry.—  Bui.  Soc. 
Chim.  Paris,  11-12  (1894),  No.  1,  pp.  24-27,  illust. 

An  automatic  burette  (Burette  automatique) , Guichard. — Bui.  Soc.  Chim.  Paris, 
11-12  (1894),  No.  1,  pp.  4,  5,  illust. 

BOTANY. 

On  the  botany  and  chemistry  of  the  peanut,  A.  Andouard. — Jour.  Pharm. 

Chim.,  28,  ser.  5,  pp.  481-484;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  2,  p.  82. 

Significance  of  various  organs  as  a means  of  classifying  plants  ( Signification  de 
la  variete  des  organes  dans  la  mesure  de  la  gradation  des  especes  vegetales),  A.  Chatin. — 
Compt.  Rend.,  117  (1893),  No.  19,  pp.  604-607;  No.  24,  pp.  775-781. 

Transpiration  as  the  cause  of  the  natural  drying  of  seed  (Sur  la  dessication 
naturelle  des  graines),  H„  COUpin. — Compt.  Rend.,  117  (1893),  No.  26,  pp.  1111-1113. 

Investigations  concerning  the  direct  and  indirect  influence  of  light  on  the 
respiration  of  plants  ( Untersuchungen  iiber  den  direkten  und  indirekien  Einfluss  des 
Lichtes  auf  die  Athmung  der  Gewachse),  F.  Aereboe. — Forsch.  Geb.  agr.  Phys.,  16 
(1893),  No.  5,  pp.  429-463. 

Cause  of  the  disappearance  of  the  reserve  material  of  seeds  in  germination 

(Die  Ursachen  der  Entleerung  der  Reservestojfe  aus  Samen),  W.  Pfeffer. — Ber.  math, 
phys.  Klasse  der  kgl.  sachs.  Ges.  der  Wiss.  zu  Leipzig;  abs.  in  Naturw.  Rundsch.,  8,  pp. 
591 , 592,  and  in  Chem.  Centbl.,  1894,  I,  No.  1,  p.  51. 

The  formation  of  saccharose  during  the  germination  of  barley  and  the  ripen- 
ing of  the  apple  (Sur  la  production  du  saccharose  pendant  la  germination  de  Vorge  et 
pendant  la  maturation  de  la  pomme),  L.  Lindet. — Bui.  Soc.  Chim.  Paris,  11-12  (1894), 
No.  1,  pp.  18-21;  Jour.  Pharm.  et  Chim.,  29  (1894),  ser.  5,  No.  2,  pp.  89-91 ; Compt. 
Rend.,  117  (1893),  No.  20,  pp.  668-670. 

Composition  of  apples  at  various  stages  (fitude  d'une  variete  de  pomme  a cidre,  a 
icus  ses  ages , A.  Treulle. — Compt.  Rend.,  117  (1893),  No.  22,  pp.  §| 5-767 . 


FOREIGN  PUBLICATIONS.  729 

The  development  and  maturing  of  apples  ( Le  developpement  et  la  maturation  de 
lapomme  a cidre),  L.  Lindet. — Ann.  Agron.,20  {1894),  No.  1,  pp.  .5-20. 

The  taking  up  and  storing  of  copper  by  the  roots  of  plants  (Die  Aufnahme  und 
Speiclierung  von  Kupfer  durch  die  Pflanzenwurzel),  R.  Otto . —Naturwiss  Wochenschr.,  8, 
pp.  565-567;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  3,  p.  17. 

The  nitrates  in  living  plants  {Les  nitrates  dans  les  plantes  vivantes),  Demoussy. — 
Compt.  Bend.,  118  {1894),  No.  2,  pp.  79-82. 

On  the  localization  of  the  active  principles  in  cucurbits  {Sur  la  localisation 
des  principles  actifs  dans  les  Cucurbitacees),  L.  Braemer. — Compt.  Bend.,  117  {1893), 
No.  22,  pp.  753,  754. 

On  the  localization  of  the  active  principles  in  Limnanthes  {Sur  la  localisation 
des  principles  actifs  chez  les  Limnanthees) , L.  Guignard. — Compt.  Bend.,  117  {1893), 
No.  22,  pp.  751-753. 

On  the  localization  of  the  active  principles  of  Resedaceae  {Sur  la  localisation 
des  principles  actifs  chez  les  Besedacees),  L.  Guignard. — Compt.  Bend.,  117  {1893),  No. 
24,  pp.  861-863. 

Concerning  the  localization  of  the  active  principles  in  Tropelium  {Sur  la 
localisation  des  principles  actifs  chez  les  Tropeolees) , L.  Guignard. — Compt.  Bend.,  117 
{1893),  No.  18,  pp.  587-590. 

A method  designed  for  the  study  of  the  exchange  of  gases  between  plants 
and  animals  and  the  atmosphere  surrounding  them  {Sur  une  methode  destinee  a 
ttudier  les  echanges  gazeux  entre  les  etres  vivants  et  V atmosphere  que  les  entoure), 
Berthelot. — Compt.  Bend.,  118  (1894),  No.  3,pp.  112-114. 

On  the  exchange  of  carbonic  acid  and  of  oxygen  between  plants  and  the 
atmosphere  C Sur  la  echanges  d’acide  carbonique  et  d’oxygene  entre  les  plantes  et  V atmo- 
sphere), T.  S cello  sin  G,  Jr. — Compt.  Bend.,  117 {1893),  No.22,pp.  756-759;  No.  23,  pp. 
813-816. 

Studies  on  the  formation  of  carbonic  acid  and  the  absorption  of  oxygen  by 
detached  leaves  {Etudes  sur  la  formation  de  Vacide  carbonique  et  V absorption  de  V oxy- 
gen par  les  feuilles  detachees  des  plantes),  Berthelot  and  Andre. — Compt.  Bend.,  118 
{1894),  No.  2,  pp.  45-54;  No.  3,  pp.  104-112. 

Cell  division,  M.  D.  Hill. — Nat.  Sci.,  4 {1894),  No.  23,  pp.  38-49,  plate  1. 

Observations  on  the  structure  of  fungus  membranes  {Observations  sur  la  consti- 
tution de  la  membrane  chez  les  Champignons),  L.  Majstgin. — Compt.  Bend.,  117  {1893), 
No.  23,  pp.  816-818. 

Some  exceptions  to  the  sexual  development  of  plants  {Sur  quelqnes  exceptions 
dans  le  developpement  des  sexes  chez  les  plantes),  M.  F.  Hildebrand. — Bot.  Ztg.,  1893, 
pp.  27-35;  abs.  in  Ann.  Agron.,  20  {1894),  No.  1,  pp.  58-60. 

Concerning  the  immediate  effect  of  pollination  {Y  a-t-il  chez  les  plantes  des  phd- 
nomenes  d’ impregnation ?),  J.  Dufour. — Chron.  Agr.  Cant.  Vaud.,  7 {1894),  No.  1,  pp. 
3-8. 

FERMENTATION— BA  CTERI OLOGY . 

The  action  of  caustic  alkali  on  pepsin  ferment  {Ueber  die  Einwirkung  der  kau- 
stischen  Alkalien  auf  das  Pepsinferment),  S.  Nagayo. — Diss.  Wurzburg,  1893;  abs.  in 
Centbl.  Physiol.,  7,  p.  499,  and  in  Chem.  Centbl.,  1894,  I,  No.  2,  p.  83. 

A bacteriological  and  vacuum  oven  {Etuve  bacteriologique  et  a vide),  J.  Zune. — 
Bui.  Assoc.  Bel.  Chim.,  7 {1893),  No.  7,  pp.  206-209. 

The  behavior  of  anthrax  bacilli  in  milk  during  the  first  twenty-four  hours 
( Ueber  das  Verhalten  des  Milzbrandbacillus  in  Milch  innerhalb  der  ersten  24  Stunden),  O. 
Caro. — Abs.  in  Centbl.  Bak.  und  Par.,  14,  p.  398;  and  in  Chem.  Centbl.,  1894,  1,  No.  3, 
p.  164. 

Influence  of  atmospheric  agents,  especially  light  and  cold,  on  pyocyanogenic 
bacteria  {Influence  des  agents  atmospheriques,  en  particulier  de  la  lumiere,  du  froid,  sur 
le  baccille  pyocyanogene),  D’Arsonval  and  Charrin. — Compt.  Bend.,  118  {1894),  No. 
3,  pp.  151-153. 
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ZOOLOGY. 

The  destruction  of  field  mice  ( Ueber  die  Vernichtung  der  Feldmduse).—Forstlich. 
naturw.  Ztschr.,  2 (1893),  No.  11,  p.  405. 

The  destruction  of  rodents  by  Lofiler’s  bacillus  (La  destruzione  dei  Topi  cam- 
pagnuoli  per  mezzo  del  bacillo  scoperto  da  Loffler),  A.  Lunardoni .—Abs.  in  Staz. 
Sper.  Agr,  Ital.,  25  (1893),  No.  1 and  2,pp.  191-193. 

The  use  of  the  guinea  pig  to  banish  rats  (Rattenvertilgung). — Fiihling’s  landw. 
Ztg.,  43  {1894),  No.  2,  p.  66. 

Researches  on  the  Hsematozoa  of  birds  (Recherches  sur  lee  Hematozoaires  des 
oiseaux),  N.  Sakharoff.—  Ann.  Inst.  Pasteur,  7 (1893),  No.  12,  pp.  801-809. 

WATER— SOILS. 

Influence  of  snow  on  soil  and  climate  (Der  Einfluss  der  SchneedecTce  auf  Boden  und 
Klima),  M.  Winter.—  Braunschw.  landw.  Ztg.,  61  (1893),  No.  52,  pp.  233,  234. 

Drainage  waters  of  cultivated  soils  (Les  eaux  de  drainage  des  terres  cultivdes),  P. 
P.  Deherain.—  Ann.  Agron.,  20  (1894),  No.  1,  pp.  21-42. 

On  the  composition  of  drainage  water  in  winter  from  naked  soils  and  from 
those  bearing  a crop  (Sur  la  composition  des  eaux  de  drainage  d’hiver  des  terres  nues  et 
emblavees),  P.  P.  Deherain.— Compt.  Rend.,  117  (1893),  No.  26,  pp.  1041-1045. 

Investigations  on  the  influence  of  the  texture  of  soils  on  their  relation  to 
moisture  ( Enter suchungen  iiber  den  Einfluss  der  Struktur  des  Bodens  auf  dessen  Feuch - 
tigkeitsverhaltnisse),  E.  Wollny .—Forsch.  Geb.  agr.  Phys.,  16  (1893),  No.  5,  pp.  381- 
407. 

The  distribution  of  organic  matter  and  of  microbes  in  the  soil  (La  distribution 
de  la  matiere  organique  et  des  microbes  dans  le  sol),  Ducloux. — Ann.  Inst.  Pasteur, 
7 (1893),  No.  12,  pp.  823-833. 

Microorganisms  in  cultivated  soil  (Die  Mikroorganismen  in  der  Ackerkrume),  K. 
Fink. — Fiihling’s  landw.  Ztg.,  43  (1893),  No.  2,  pp.  48-50. 

Soil  improvement  without  stable  manure  (Die  Fruchibarmachung  der  Ackerkrume 
obne  Stallmist),  I.  Kretschmer. — Wiener  landw.  Ztg.,  43  (1893),  No.  104,  p.  853. 

Nitrification  in  meadow  soils,  J.  Dumont  and  J.  Crochetelle. — Compt.  Rend., 
117,  pp.  670-673;  abs.  in  Chem.  Centbl.,  1894, 1,  No.  2,  p.  97. 

A method  for  the  rational  incorporation  of  fertilizers  in  the  soil  (De  la  mdthode 
& observer  pour  V incorporation  rationelle  des  engrais  au  sol),  R.  Henri. — L’Engrais,  9 
(1894),  No.  4,  pp.  86,  87. 

Moor  culture  (Die  Kultur  der  Moore). — Fiihling’s  landw.  Ztg.,  43  (1894),  No.  2,  pp. 
43-48. 

Plant  and  soil  analysis  as  means  of  determining  the  agricultural  value  of 
soils  ( Ueber  die  Boden-  und  die  Pflanzen  analyse  in  Hirer  Bedeutung  fur  die  WerthscJiatz- 
ung  der  Ackererden ),  G.  Thoms. — Balt.  Wochenschr.  Landw.,  31  (1893)  No.  22,  pp. 
345-350 ; No.  23,  pp.  368-373. 

Further  remarks  on  plant  and  soil  analysis  as  a means  of  determining  the  fer- 
tilizer requirements  of  soils  (Nochmals  die  Pflanzen-  und  Bodenanalyse ),  M.  Stahl- 
Schroder. — Balt.  Wochenschr.  Landw.,  31  (1893),  No.  45,  pp.  721-727. 

fertilizers. 

Fertilizer  industry  at  the  World’s  Fair  (Die  Diingerindustrie  auf  die  Columbi - 
schen  Weltausstellung) , O.  Muhlhauser. — Dingier  Polyt.  Jour.,  290,  pp.  187-190;  abs. 
in  Chem.  Centbl.,  1894,  I,  No.  2,  p.  96. 

The  present  status  of  the  nitrogen  question  (Der  gegenwartige  Stand  der  Stick- 
stofffrage). — Wochenbl.  pom.  okon.  Ges.,  24  (1894),  No.  1,  pp.  4,  5. 

Green  manuring  with  leguminous  plants  (Diingung  mit  Luftstickstoff  sammelden 
Pflanzen),  Vibratjs. — Braunschw.  landw.  Ztg.,  61  (1893),  No.  52,  p.  334. 

Concerning  ammoniated  superphosphate  (Bezug  von  Ammoniak-Superphosphat ), 
MAERCKER.—Fiihling’s  landw.  Ztg.,  43  (1894),  No.  2,  pp.  52-56. 
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FIELD  CROPS. 

Some  Innovations  in  the  cultivation  of  the  beet  and  the  growing  of  beet  seed 

( Bericht  uber  Neuerungcn  auf  dem  Gebiele  des  Ruben-  und  Rubensamenbau) , M.  Holl- 
rung. — Blatt.  Zuckerrubenbau,  1 (1894),  No.  2,  pp.  34-39. 

American  clover  seed  in  Germany  ( Darf  dem  deutschen  Landwirthe  empfohlen 
wei'den,  im  nachsten  Friihjahr  amerikanischen  Rothklee  anzubauen?),  F.  Nobbe. — Deut. 
landw.  Presse,  21  (1894),  No.  2,  pp.  10, 11. 

The  methods  used  in  growing  high  grade  beet  seed  (Eckendorfer  Mutterruben- 
Anbau  zur  Original-Samenzucht),  O.  Brandt. — Deut.  landiv.  Presse,  21  (1894),  No.  2, 
p.  17. 

Fertilizer  experiments  with  kainit  on  potatoes  (Dung ung sver suche  mit  Kainit  zu 
Hackfruchten) , Vogel. — Mitt.  deut.  landw.  Ges.,  1894,  No.  14,  p.  185. 

An  experiment  in  manuring  seven  varieties  of  white  potatoes  (Esperienze  sulla 
coltivazione  delle  patate),  A.  Pasqualini  and  A.  Sintoni.  — Staz . Sper.  Agr.  Ital.,  25 
(1893),  No.  1 and  2,  pp.  119-129. 

Experiments  with  varieties  of  potatoes  (Kartoffelanbauversuch  des  landw.  Vereina 
zu  Boitzenburg),  Uckermark.— Ztewf.  landw.  Presse,  21  (1894),  No.  3,  pp.  22, 23. 

HORTICULTURE. 

Subterranean  grafting  of  grapevines  (Greff age  souterrain,  appliqui a la  conserva- 
tion des  vignes  francaises  non  greffees),  Geneste. — Gompt.  Rend.,  117  (1893),  No.  22, pp. 
760-762. 

On  the  manurial  needs  of  grafted  and  of  ungrafted  grapevines  (Sur  les  exigences 
de  la  vigne  directe  ou  greffe),  A.  Renault. — Comp.  Rend.,  117  (1893),  No.  22,  pp.  762-764. 

Experiments  in  the  use  of  disinfectants  in  mushroom  culture  (Experiences  sur 
la  disinfection  des  carrieres  Champignon),  J.  Costantin. — Compt.  Rend.,  117  (1893), 
No.  22,  pp.  754-756. 

The  formation  of  grass  plats  and  turf  (Formation  des  Pelouses  et  Gazons),  A.  Lar- 
balitrier. — Rev.  Agr.,  7 (1893),  No.  5,  pp.  115-117. 

FORESTRY. 

Forest  fires,  and  the  drought  of  1893  (Sur  les  incendies  des  landes  de  la  Gironde  et 
la  secheresse  exceptionelle  du  printemps  et  de  kite  de  1893),  G.  Rayot. — Compt.  Rend., 
117  (1893),  No.  23,  pp.  737-740. 

Influence  of  decortication  on  the  mechanical  properties  of  wood  (Influence  de 
Vicor cement  dur  les  proprietis  micaniques  du  bois),  E.  Mer. — Compt.  Rend,,  117  (1893), 
No.  26,  pp.  1108-1111. 

Influence  of  decortication  on  the  growth  of  trees  (Influence  des  decortication 
annulaires  sur  la  vegetation  des  arbes),  E.  Mer. — Abs.  in  Ann.  Agron.,  20  (1894),  No.  1, 

pp.  60,  61. 

DISEASES  OF  PLANTS. 

A cure  for  anthracnose  (Sulla  cura  delV  antracnosi),  A.  Sansone. — Nuova  Rassegna, 
1893,  pp.  1-20 ; abs.  in  Rivista  Pat.  Veg.,  2 (1893),  No.  5-9,  pp.  263,264. 

A Cylindrosporium  of  chestnuts  (II  seccume  del  Castagno),  A.  N.  Berlese. — 
Rivista  Pat.  Veg.,  2 (1893),  No.  5-9,  p.  194. 

Alternaria  brassicae  nigrescens  and  Tetranychus  telarius  on  melons  (Sopra 
due  parassiti  del  melone),V.  Peglion. — Rivista  Pat.  Veg.,  2 (1893),  No.  5-9,  pp.  227-240. 

Concerning  Phoma  betae  (Einige  Bemerkungen  zu  Phoma  betas  Frank.),  M.  Holl- 
rung. — Fiihling’ s landw.  Ztg.,  42  (1894),  No.  2,  pp.  56-59. 

The  bacterial  gummosis  of  sugar  beets  (Die  bakteriose  Gummosis  der  Zucker- 
ruben),  P.  Sorauer. — Blatt.  Zuckerrubenbau,  1 (1894),  pp.  9-17,  figs.  3. 

The  Uredinae  and  their  host  plants,  continued  (Les  Uredinees  et  leurs  plantes 
nourricieres),  G.  Poirault. — Jour.  Bot.  France,  8 (1894),  No.  1,  pp.  16-18. 
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A new  disease  of  the  fig  ( Una  nuova  malattia  del  Fico),  A.  N.  Berlese. — Rivista 
Fat.  Veg.,  2 {1893),  No.  5-9,  pp.  251-253. 

The  effect  of  sprinkling  potato  plants  with  copper  solutions  ( Untersuchungser- 
gebnisse  Tiber  die  Wirkung  der  Kupfer-Besprinklung  auf  die  Kartoffe  Ip  flame) , Frank. — 
Mitt.  dent,  landw.  Ges.,  1894,  No.  14,  pp.  183,  184. 

ENTOMOLOGY. 

A study  of  the  reproduction  of  wasps  (J $tude  sur  la  reproduction  de  Guepes),  P. 
Marchal. — Compt.  Rend.,  1T7  (1893),  No.  18,  pp.  584-587. 

The  Italian  Coccineliidae  of  citrus  fruits  (Dactylopius  spp.),  (Le  Cocciniglie 
Italiane  viventi  sugli  agrumi),  A.  Berlese. — Rivista  Pat.  Veg.,  2 (1893),  No.  5-9,  pp. 
129-193. 

Some  insect  enemies  of  citrus  fruits  and  means  of  combating  them  (Le  Coc- 

nniglie  degli  agrumi  ed  il  modo  de  combatterle),  Giacomo. — Staz.  Sper.  Agr.  Ital.,  24 
(1893),  No.  6,  pp.  573-592. 

A new  insect  enemy  of  the  potato  (Ein  neuer  Kartoffelfeind). — Abs.  in  Fiihlings 
landw.  Ztg.,  43  (1894),  No.  2,  p.  61. 

Concerning  injurious  insects  and  their  insecticides  ( Intorno  agli  insetti  dannosi 
ed  agli  insetticidi),  A.  T.  Tozzetti. — Rivista  Pat.  Veg.,  2 (1893),  No.  5-9,  pp.  253-257 . 
On  some  insecticides  recently  employed  in  Italy  and  Germany  (Di  alcuni 

msetticidi  recentemente  impiegati  in  Italia  ed  in  Germania),  A.  N.  Berlese. — Rivista 
Pat.  Veg.,  2 (1893),  No.  5-9,  pp.  240-251 . 

The  influence  of  potash  salts  on  beet  nematodes  ( TJeber  den  Einfluss  der  dem 
Roden  zu  Diingungszwecken  einverleibten  Kalisalze  auf  die  Ruben-nematode)  (Heterodera 
schachii). — Braunschw.  landw.  Ztg.,  61  (1893),  No.  52,  p.  235 . 

ANIMAL  PHYSIOLOGY. 

Recognition  of  asparagin  and  its  behavior  in  the  body  (Nachweis  des  Asparagins 
und  sein  Venh  alien  im  Organismus),  J.  Lewinsky, — Diss.  Berlin,  1893;  abs.  in  Centbl. 
med.  Wiss.,  1893,  pp.  709-718;  and  in  Chem.  Centbl.,  1894,  I,  No.  1,  p.  53. 

Effect  of  chloroform  on  the  artificial  digestion  with  pepsin  (Einfluss  des  Chlo- 
roforms auf  diekunstliche  Pepsinverdauung) , Dubs. — Virchow’s  Arch.,  134,  pp.  519-540; 
abs.  in  Chem.  Centbl.,  1894,  1,  No.  3,  p.  177. 

Action  of  carbonic  acid  on  the  diastatic  ferments  of  the  animal  body  (Die 
Einwirkung  der  Kohlensdure  auf  die  diastatischen  Fermentedes  Tierkbrpers),  W.  Ebstein 
and  C.  Schultz. — Virchow’s  Arch.,  134,  pp.  475-500 ; abs.  in  Chem.  Centbl.,  1894, 1,  No. 
3,  p.  177. 

The  resorption  and  excretion  of  lime  (Die  Resorption  und  Ausscheidung  des 
Kalkes),  G.  Rudel. — Arch,  exptl.  Path,  und  Phar.,  33,  pp.  79-100;  abs.  in  Chem. 
Centbl,  1894,  I,  No.  2,  pp.  83,  84. 

On  the  activity  of  digestion  in  swine  (Verdauungsthatigkeit  des  Schiveins), — Sachs, 
landw.  Ztschr.,  1893,  No.  52,  pp.  725-728. 

Researches  on  the  comparative  anatomy  of  the  stomachs  of  ruminants  ( Re - 

cherches  sur  I’anatomie  comparee  de-  I’estomac  des  ruminants),  J.  A.  Cordier. — Ann. 
Sci.  Nat.,  16  (1893),  No.  1,  2,  and  3,  pp.  1-128,  illust. 

On  the  ash  of  normal  feces  ( TJeber  die  Asche  des  normalen  Kotes),  J.  Grundzach. — 
Ztschr.  Klin.  Med.,  23,  pp.  70-79;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  1,  p.  58. 

FOODS — ANIMAL  PRODUCTION. 

Concerning  dried  diffusion  residue  ( TJeber  getrocknete  Diffusionsruckstdnde) , A. 
Konyoki. — Oesterr.  landw.  Wochenbl.,  1893,  p.  371;  abs.  in  Wochenschr.  Cent.  Ver. 
Riibenz.  Ind.,  31  (1893),  No.  52,  p.  791. 

The  composition  and  nutritive  value  of  the  flour  from  cocoanut  and  palms 

(La  composition  et  la  valeur  nutritive  des  farines  de  cocotier  et  de  palmier),  A.  Ladu- 
REAU.— Abs.  in  Rev.  Agr.,  7 (1893),  No.  5,  pp.  117,118. 
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Composition  and  nutritive  value  of  the  seed  of  Chenopodium  album  ( Zusam - 
mensetzung  und  Nahrwerth  des  Samens  von  Chenopodium  album),  G.  Baumert  and  K. 
Halpern.—  Arch.  Pharm.,  231  (1893),  p.  641;  abs.  in  Cliem.  Ztg.,  18  (1894),  Bepert.,p.  7. 

Examination  of  peanut  cake  (Examen  du  tourteau  d’aracliide). — Eev.  Internal . 
Falsif.,  7 (1894),  No.  5,  p.  86. 

Sawdust  and  forest  leaves  as  food  stuffs  (Ein  Beitrag  zur  Kentniss  der  NothfuL 
terstoffe),  F.  Lehmann. — Fiihling’s  landw.  Ztg.,  43  (1894),  No.  2,  pp.  37-41. 

On  corn  tops,  common  reeds,  and  rice  cakes  as  feeding  stuffs  (Be  quelques 
fourrages  nouveaux — epHlet  de  mais,  roseaux  communis,  torteaux  de  riz),  L.  Grandeau. — 
Jour.  Agr.  Prat.,  58  (1894),  I,  No.  3,  pp.  83-85. 

Receipt  for  making  bread  rich  in  albuminoids  with  the  use  of  aleuronat 
( Vorschriften  zur  Eerstellung  eiiveissreichen  Brotes  im  eigenen  Eause),  W.  Ebstein. — 
Bent.  med.  Wochenschr.,  1893,  No.  18;  abs.  in  Egg.  Bundsch.,3,  p.  837;  and  in  Chem. 
Centbl.,  1894, 1,  No.  2,  p.  89. 

Treatment  of  dough  with  carbonic  acid  directly  in  place  of  yeast  in  bread- 
making, A.  M.  Villon. — Bui.  Soc.  Cliim.,  9,pp.  730-732;  abs.  in  Chem.  Centbl.,  1894, 
I,  No.  2,  p.  89. 

Temperature  of  oven  for  baking  bread,  A.  Girard.— Compt.  Bend.,  117  (1893), 
p.  584;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  2,  p.  89. 

Temperature  of  interior  of  bread  as  it  comes  from  the  oven,  Balland .—  Compt. 
Bend.,  117  (1893),  pp.  519-521;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  2,  p.  89. 

What  is  shown  by  the  microscopic  examination  of  feeding  stuffs  ?»  ( Welche 
Eigenschaften  der  Futtermittel  werden  durch  die  mikroskopische  Untersuchung  ermitteltf), 
Brummer. — Ztschr.  landw.  Ver.  Eessen,  1893,  No.  52,  pp.  419,  420. 

Poisoning  of  young  cattle  by  feeding  cotton-seed  meal  (TJeber  Vergiftung  durch 
Ba u mwollsa a tmeh l infolge  Verfiitterung  anjunge  Binder),  Tietze. — Mitt,  f Ur  Tierarzte, 
1893,  Bee  ; abs.  in  Milch  Ztg.,  23  (1894),  No.  3,  pp.  38,  39. 

Poisoning  of  cattle  with  oil  cakes,  Pallet,  Lacombe,  and  Lescoeur. — Jour. 
Pharm.  et  Cliim.,  28  (1893),  p.  538;  abs.  in  Chem.  Ztg.,  18  (1894),  Bepert.,  p.  7. 

Poisoning  of  swine  from  feeding  rye  meal  containing  corn  cockle  seed  ( Ver- 
gifiung  von  Mastschweinen  nach  Vet' fattening von  kornradesamenlialtigem  Boggenschrot ), 
Stier. — Berl.  Tierarzil.  Woclxensch.,  1893,  Bee.  21;  abs.  in  Milch  Ztg.,  23  (1894),  No. 
l,p.6. 

Dutch  cattle  (Eolldnder  Vieh). — Milch  Ztg.,  23  (1894),  No.  2,  pp.  17-19,  jigs.  4. 

Is  the  quality  of  milk  a breed  characteristic,  and  to  what  extent  is  it  affected 
by  feeding?  (1st  Milchergiebigkeit  eine  Basse  Eigenschaft,  und  worauf  lcommt  es  bei 
der  Fattening  an?),  H.  Winckelmann. — Milch  Ztg.,  22  (1893),  No.  52,  pp.  851-853. 

Crosses  of  the  wild  bear  and  domesticated  swine  (Ealbblut  und  Zweiviertelblut 
von  europaischen  Wildeber  und  einer  bunder  Sau),  J.  Kuhn, — Beut.  landw.  Presse,  21 
(1894),  No.  4,  p.  31. 

Report  on  an  experiment  in  pig-feeding  made  at  the  Dairy  Institute  at  Pros- 

kau  in  the  summer  and  fall  of  1893  (Bericht  uber  die  am  Milchwirtschaftlichen  Insti- 
tut  zu  Proskau  im  Sommer  und  Eerbst  1893  zur  Ausfuhrung  gelangten  SchweinefUtterungs- 
Versuche),  J.  Klein  —Milch  Ztg.,  23  (1893),  No.  1,  pp.  3,  4;  No.  2,  pp.  19-22. 

Rational  care  and  feeding  of  hens  in  winter  (Bationelle  PJlege  und  FUtterung  der 
EUhner  im  Winter),  Jung. — Ztschr.  landw.  Ver  Eessen,  1894,  No.  3,  pp.  17,  18. 

A chemical  study  of  the  nature  and  causes  of  the  greening  of  oysters  (Btude 
chemique  du  verdissement  des  huitres),  A.  Chatin  and  A.  Muntz. — Compt.  Bend.,  118 
(1894),  No.  1,  pp.  17-23. 

On  the  preparation  of  claires  and  the  causes  of  the  greening  of  oysters  (Con- 
clusions relatives  au  parage  des  claires  et  aux  causes  du  verdissement  des  Euitres),  A. 
Chatin  and  A.  Muntz. — Compt.  Bend.,  118  (1894),  No.  2,  pp.  56-68. 

A bacterial  disease  of  eels  (La  malattie  dell'  anguilla  ed  im  bacello),  Canestrini.— 
Abs.  in  Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  1 and  2,  p.  193 . 
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VETERINARY  SCIENCE. 

On  abortion  in  cows  (Om  kalvekastning),  I.  Nielsen  — Landmandsvennen.  1 (1893), 
PP-  2,  13. 

Concerning  the  means  of  combating  bovine  tuberculosis  ( Zur  Bekampfung  der 
Tuberkulose,  iribesondere  beim  Binde),  Tiedemann. — Fiihling’s  landw.  Ztg.,  43  (1894), 
No.  2,  pp.  41-44. 

On  the  association  of  bacteria  in  animal  diseases  (Influence  de  certaines  causes 
sur  la  receptivity  Associations  bacteriennes) , V.  Galtier. — Compt.  Bend.,  117  (1893),  No. 
26,  pp.  1098,  1099. 

The  failure  of  charbon  virus  injected  under  the  skin  of  sensitive  animals  to 

act  (La  destruction  du  virus  charbonneux  sous  la  peau  des  animaux  sensibles),  J.  Sana- 
relli. — Ann.  Inst.  Pasteur,  7 (1893),  No.  12,  pp.  820-822. 

Researches  on  the  influence  of  extracts  from  the  thymus  and  testicles  on 
charbon  infection  (Becker ekes  sur  V influence  des  extraits  de  thymus  et  des  testicules 
sur  Vinfection  charbonneuse),  A.  Gramatchikoff. — Ann.  Inst.  Pasteur,  7 (1893),  No. 
12,  pp.  812-819. 

Some  facts  relative  to  the  injection  into  animals  of  organic  liquids  (Sur 
quelques  faits  relatifs  aux  effets  des  injections  des  liquides  organiques  cliez  les  animaux), 
E.  Meyer. — Compt.  Bend.,  117  (1893),  No.  22,  pp.  737-739. 

A contribution  to  the  study  of  trichina  '(Contribution  a V etude  de  la  trichinose ), 
P.  Cerfontaine. — Bui.  Boy.  Acad.  Belgique,  25  (1893),  ser.  3,  pp.  464-488,  plate  1. 

DAIRYING. 

“Albumose”  milk  (Albumosenmilch),  Hauser. — Berl.  Molk.  Ztg.,  1893,  p.  28;  abs. 
in  Vierteljahr.  Cliem.  Nahr.  und  Genussmtl.,  8 (1893),  No.  3,  p.  213. 

Examination  of  the  milk  of  sixteen  cows  at  Kleinhof-Tapiau  (Mitteilungen 
ixber  die  Untersuckungen  der  Milch  von  seclizehn  einzeln  Kiilien  der  Herde  Kleinhof-Ta- 
piau),  Hittcher .—Milch  Ztg.,  22  (1893),  No.  52,  pp.  849-951. 

Removal  of  part  of  the  lime  from  milk  to  render  it  more  digestible  (Die 
teilweise  Entkalkung  der  Milch),  A.  E.  Wright. — Apoth.  Ztg.,  8,  p.  561;  abs.  in  Chem. 
Centbl.,  1894,  I,  No.  2,  p.  92.  . 

Some  minor  improvements  in  Thorner’s  milk-tester  ( TJeber  einige  kleine  Verbes- 
serungen  am  Milchwertmesser  von  Dr.  Thorner,  Osnabriick),  W.  Thorner. — Milch  Ztg., 
23  (1894),  No.  2,  pp.  25,  26,  fig.  1. 

A new  method  for  determining  fat  in  milk  (Bine  neue  Methode  der  Milchfettbe- 
etimmung),  B.  F.  Kijanowsky. — Pharm.  Ztschr.fiir  Bussland,  32, pp.  693,  694;  abs.  in 
Chem.  Centbl.,  1894,  I,  No.  2,  p.  117,  fig.  1. 

Preservation  of  milk  with  sodium  fluoride  ( Versuche  zur  Conservirung  der  Milch 
durch  Fluor  natrium). — Ber.  milchw.  Instituts  Proskau;  abs.  in  Molk.  Ztg.,  1893,  p.  32; 
and  in  Vierteljahr.  Chem.  Nahr.  und  Genussmtl.,  8 (1893),  No.  2,  p.  219. 

Concerning  the  influence  of  mineral  poisons  on  lactic  fermentation  (Sur  de 
Vinfluence  des  poisons  mineraux  sur  la  fermentation  lactique ),  A.  Chassevant  and  C. 
Richet. — Compt.  Bend.,  117  (1893),  No.  20,  pp.  673-676. 

Changes  in  the  content  of  volatile  fatty  acids  as  butter  becomes  rancid 
(Ueber  die  Veranderung  im  Gehalte  an  fliichtigen  Fettsauren  beim  Banzigwerden  des  But- 
terfettes),  E.  von  Raumer. — Forschungsber.  ii.  Lebensmittel,  1,  pp.  22,  23;  abs.  in  Chem . 
Centbl.,  1894,  I,  No.  2,  p.  118. 

Studies  on  the  rancidity  of  butter  (Untersuchungen  ixber  die  Banziditdt  der  But- 
ter unter  Beriicksichtigung  der  Marktverhdltnisse  zu  Halle  a.  S.),  Sigismund. — Molk. 
Ztg.,  8 (1894),  No.  1,  p.  3. 

On  the  ripening  of  cheese  (Contribute  alVindagine  della  maturazione  del  formaggio), 
A.  Baumann. — Abs.  in  Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  1 and  2,  pp.  166,  167. 

Sicilian  cheeses,  their  manufacture  and  composition,  Spica  and  Blasi.— Staz. 
Sper.  Agr.  Ital.,  23,  pp.  133-153;  abs.  in  Molk.  Ztg.,  7 (1893),  No.  53,  p.  707. 
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TECHNOLOGY. 

Mechanical  losses  in  cooking  sugar  juices  ( Die  mechanischen  Zuckerverluste  beim 
Eindampfen  und  Einkochen  der  Zuckersafte ),  Breton. — Bui.  Assn.  Chim.,  1893,  p.  850; 
abs.  in  Braunscliw.  landw.  Ztg.,  31  (1893),  No.  52,  p.  791. 

Treatment  of  beet  chips  with  heated  air  (Behandlung  der  Bub en schnitzel  mit 
erhitzter  Luft  von  dem  Einbrungen  in  die  Duffuseure),  J.  Dziegielowsky. — Abs.  in 
Wochenschr.  Cent.  Ver.  Bubenz.  Ind.,  31  (1893),  No.  52,  pp.  790,  791. 

Concerning  the  refining  of  diffusion  juice  by  means  of  magnesia  ( TJeber  die 
Lduterung  des  Diffusions  aftes  mittelzt  Magnesia),  K.  Andrlik. — Ztschr.  Zuckerind.  Boh., 
1893,  p.  106;  abs.  in  Wochenschr.  Cent.  Ver.  Bubenz.  Ind.,  31  (1893),  No.  52,  p.  791. 

* On  the  composition  of  wine  of  Moscato  di  Canelli  (Sulla  composizione  del 
Moscato  di  Canelli),  E.  Silva. — Staz.  Sper.  Agr.  Hal.,  25  (1893),  No,  1 and  2,  p.  130. 

Researches  on  the  antiseptic  abrastol  in  wines  (Becherche  de  Vabrastol  dans  Us 
vine),  SANGLlii-FERRiftRE .—Compt.  Bend.,  117  (1893),  No.  23,  pp.  796,  797. 

A contribution  to  the  study  of  the  ferments  of  wine  (Contributione  alio  studio 
die  fermenti  del  vino),  G.  Cuboni  and  A.  Pizzigoni. — Staz.  Sper.  Agr.  Ital.,  25  (1893), 
No.  1 and  2,  pp.  7-19,  plates  2. 

Concerning  the  addition  of  acids  to  must  and  wine  (Intorno  all’ aggiunta  di 
acidi  ai  mosti  ed  ai  vini),  A.  Fonseca  and  T.  Chiaromonte. — Staz.  Sper.  Agr.  Ital., 
25  (1893),  No.  1 and  2,  pp.  20-44. 

Concerning  a new  method  of  concentrating  must  (Progretto  per  un  nuovo  metodo 
di  concentrazione  di  mosti),  M.  Spica  and  C.  Ferraro. — Staz.  Sper.  Agr.  Ital.,  25 
(1893),  No.  1 and  2,  pp.  45-59,  plates  2. 

Centrifugal  treatment  of  must  (La  centrifugazione  del  mosto  d’uva),  C.  Forti. — 
Abs.  in  Staz.  Sper.  Ital.,  25  (1893),  No.  1 and  2,  pp.  185,  186. 

Improvement  of  oils  by  electric  treatment  (Amelioration  des  huiles  de  consum- 
mation et  des  huiles  de  graissage,  par  un  traitement  electrique),  L.  A.  Lev  at. — Compt. 
Bend.,  117  (1893),  No.  22,  p.  734. 

AGRICULTURAL  ENGINEERING. 

Dynamometer  experiments  with  vehicles  differently  loaded  and  hitched 

(Zur  Frage  der  vorteilliaftesten  Belastung  und  Bespannung  un  sever  Fuhnverke),  H. 
Reinhardt. — Deut.  landw.  Presse,  21  (1894),  No.  2,  pp.  13-15,  figs.  4. 

Irrigation  in  Washington  State  (Aus  amerikanischen  Bewasserungswirtschaften), 
T.  Mueller. — Deut.  landw.  Presse,  21  (1894),  No.  4,  p.  28,  figs.  3. 


EXPERIMENT  STATION  NOTES. 


Massachusetts  Stations. — The  question  of  uniting  the  two  stations  under  one 
hoard  of  control  and  one  director  is  being  considered.  The  union  is  approved  of  both 
by  the  trustees  of  the  Hatch  Station  and  by  the  board  of  control  of  the  State  Station 
A committee  of  the  two  bodies  has  drafted  a bill  providing  for  uniting  the  two  insti- 
tutions, which  will  be  presented  to  the  State  legislature  this  session. 

New  Hampshire  Station. — The  new  dairy  building  is  being  completed  and  will 
be  ready  for  use  in  a short  time.  It  will  be  equipped  with  a De  Laval  separator  and 
the  most  approved  machinery  throughout.  Cooperative  fertilizer  experiments  will 
be  conducted  the  coming  season  in  each  county  in  the  State  if  suitable  persons  can 
be  interested  in  the  matter.  The  subject  of  local  weather  predictions  is  receiving 
attention  with  a view  to  assisting  the  Weather  Bureau  in  reaching  the  farmers 
through  the  summer  season. 

Ohio  State  University. — The  students’  association  has  recently  published  an 
illustrated  pamphlet  of  20  pages  calling  attention  to  the  facilities  for  agricultural 
education  at  the  university.  Outlines  are  given  of  the  short  course  in  agriculture, 
and  of  the  regular  courses  in  agriculture,  and  horticulture  and  forestry.  Particular 
attention  is  called  to  the  fact  that  a scholarship  may  be  given  by  each  county  in  the 
State.  In  addition  to  the  regular  classroom  instruction  the  university  offers  this 
year  during,  February  and  March,  a series  of  lectures  by  prominent  agriculturists  of 
the  State. 

Texas  Station.— Mr.  James  Clayton,  who  for  the  past  five  years  has  been  connected 
with  the  Alabama  College  and  Station  at  Auburn  as  assistant  in  agriculture  and 
horticulture,  has  been  elected  associate  professor  of  agriculture  of  this  college  and 
agriculturist  to  this  station.  He  entered  upon  his  new  duties  January  1,  1894. 

Review  of  weather  conditions  in  Iowa,  1893.— In  the  monthly  review  of  the 
Iowa  weather  and  crop  service  (December,  1893),  L.  Roberts  gives  a detailed  summary 
of  meteorological  conditions  in  Iowa  in  1893,  which  shows  that  temperature,  cloudi- 
ness, rainfall,  and  wind  have  been  about  normal,  and  as  a result  the  year  has  been 
satisfactorily  prolific  in  food  products  and  favorable  to  health. 

The  following  table  shows  the  normals  for  temperature,  rainfall,  and  movement  of 
wind  in  Iowa  for  fifteen  years : * 


Temperature,  rainfall,  and  movement  of  ivind. 


Years. 

Tempera- 

ture. 

Rainfall. 

Wind  move- 
ment. 

1879  ; 

Degrees. 

46.7 

47.1 

46.2 

47.8 

44.0 
45.7 

43.9 

45.6 

47.2 

45.1 

48.1 

48.6 
48.5 
46.4 

46.2 

Inches. 

34. 18 

36. 18 

41.17 

41.18 
38.  71 
43.40 
38. 21 
28.  71 

34.  01 

35.  80 

31.  98 

32.  62 
33.87 
40.  73 
30. 39 

Miles. 

1880  

1881 

1882  

61,  460 
63,  560 
54,  440 
54,  490 
49,  260 
53, 1 10 
56,  295 
49,  720 
51,  890 
48,  625 
43, 890 
51,  600 

1888  

1884 - 

1886  

1887  

1888  

1889  

1890  

1891 

1892  

1893  

Means 

46.4 

36.  07 

53, 195 
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Fertilizer  inspection  in  Mississippi. — Bulletin  No.  3 (January,  1894)  ol  the 
Mississippi  Agricultural  College,  by  W.  L.  Hutchinson,  State  chemist,  gives  notes  on 
valuations,  tabulated  analyses  and  valuations  of  thirty-two  samples  of  fertilizing 
materials,  including  bone,  bat  guano,  acid  phosphate,  kainit,  and  compound  fertil- 
izers collected  during  the  season  of  1893-’94 ; and  a list  of  guaranteed  analyses  filed 
by  fertilizer  dealers  in  the  office  of  the  State  chemist. 

Inspection  and  analyses  of  fertilizers  in  Georgia. — Bulletin  No.  26  (sec- 
ond ser.,  pp.  63),  issued  by  R.  T.  Nesbitt,  commissioner  of  agriculture  of  Georgia, 
and  G.  F.  Payne,  State  chemist,  gives  notes  on  valuation  of  fertilizers;  a report  on 
examinations  of  “Paine’s  Nonacid  Phosphate,”  and  finely  ground  “floats,”  and  of 
samples  of  kerosene  oil,  with  reference  to  their  quality  for  illuminating  purposes; 
determination  of  free  sulphuric  acid  in  acid  phosphates ; the  texts  of  the  laws  relat- 
ing to  fertilizers  in  Georgia,  with  comments;  and  tabulated  analyses  of  about  1,3C0 
samples  of  various  fertilizing  materials,  minerals,  etc.,  including  compound  fertil- 
izers, acid  phosphate,  hone,  kainit,  muriate  of  potash,  sulphate  of  potash,  sulphate 
of  ammonia,  cotton-seed  meal,  plaster,  mineral  phosphates,  ores,  clay,  etc.,  exam- 
ined up  to  June  30,  1893;  and  tables  showing  the  number  of  brands  and  the  average 
composition  of  fertilizers  examined  during  each  year  since  1874. 

Fertilizer  experiments  in  North  Wales. — As  a part  of  the  scheme  of  agri- 
cultural instruction  for  the  county  of  Montgomery,  the  University  College  of  North 
Wales  carried  out  in  1893  field  experiments  with  manures  for  pasture  land  in  two 
different  localities.  The  results  of  these  experiments  are  given  in  a bulletin  of  the 
agricultural  department  of  the  University  College  of  North  Wales,  Bangor, 
together  with  notes  on  the  functions,  composition,  and  valuation  of  manures  and 
on  manures  for  various  crops,  by  D.  A.  Gilchrist,  lecturer  in  agriculture. 

Adulterations  of  food  stuffs. — Inth s Journal  of  the  Royal  Agricultural  Society 
of  England,  4 (1893),  No.  16,  there  are  notes  on  the  adulteration  of  linseed  cake  with 
rice  meal  and  of  cotton-seed  cake  with  castor  bean  and  sand.  In  one  sample  of  adul- 
terated linseed  cake  only  1.5  per  cent  was  linseed  meal,  while  17  per  cent  was  rice 
meal. 

Three  samples  of  cotton-seed  cake  containing  the  husk  of  castor  bean  were  sent  in 
by  farmers  who  had  used  this  as  a feeding  stuff.  In  all  three  cases  the  animals  so 
fed  had  become  ill. 

Traveling  dairies  in  Canada. — The  Annual  Report  of  the  Ontario  Agl.  College 
and  Exptl.  Farm  for  1892  (pp.  221-234)  contains  an  account  of  the  work  of  three 
traveling  dairies,  sent  out  by  order  of  the  minister  of  agriculture.  This  work  of 
instruction  by  traveling  dairies  was  commenced  in  1891,  and  was  an  outgrowth  of 
the  popular  work  of  the  faculty  of  the  college.  In  1892  the  instructors  commenced 
their  work  early  in  May,  each  having  a separate  territory  to  cover.  One  instructor 
was  sent  through  the  French-speaking  districts.  Each  instructor  was  accompanied 
by  competent  assistants.  Lectures  or  practical  illustrated  talks  were  given  in 
various  places,  usually  under  the  patronage  of  the  local  farmers’  institute,  who 
attended  to  advertising,  etc.,  the  instructors,  with  outfit,  driving  from  place  to  place. 
The  work  was  continued  until  the  middle  of  December.  Meetings  were  held  in 
over  three  hundred  different  places  in  thirty-two  counties. 

The  outfit  of  each  traveling  dairy  consisted  of  “an  eight-bottle  Babcock  milk- 
tester,  a ‘Daisy’  churn,  No.  2,  lever  butter-worker  scales,  butter  print,  ladles,  cream 
cans,  setting  cans,  cold  water  box,  pails,  salt,  etc.,  in  fact,  everything  required  to 
make  good  butter,  except  cream,  ice,  and  water.  These  were  supplied  by  persons 
near  the  different  places.” 

The  instructors  found  it  necessary  to  explain  that  they  were  not  agents  for  any  of 
the  implements  used,  had  no  patent  process  of  making  butter,  and  were  not  trying 
to  induce  farmers  to  make  butter  at  home  instead  of  sending  the  milk  to  factories, 
but  had  simply  come  to  discuss  the  matter  and  help  those  interested  in  dairying  in 
every  way  possible.  In  some  cases  copies  of  a pamphlet,  entitled  “Hints  on  butter 
making,”  were  given  away  at  the  meetings. 
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In  regard  to  the  B:*bcock  milk  test  one  of  the  instructors  says : 

“One  of  the  most  important  parts  of  the  apparatus  we  carried  with  us  was  the 
Babcock  tester.  It  is  really  marvelous  what  an  interest  this  tester  has  created 
throughout  the  country.  And  rightly,  for  it  is  designed  to  work  a vast  change  in 
dairy  farming  in  the  next  few  years. 

“People  were  invited  in  the  posters  or  bills  to  bring  samples  of  milk  to  the  meet- 
ings. This  they  did,  and  sometimes  in  such  numbers  that  it  was  found  necessary  to 
test  many  after  the  meetings  were  over.  The  highest  number  of  samples  brought  to 
one  meeting  was  eighty -six. 

“ Four  points  were  mentioned  in  referring  to  this  tester: 

“(1)  Its  use  in  cheese  factories  as  a means  whereby  to  pay  patrons  according  to 
the  quality  of  the  milk. 

“(2)  Its  use  in  testing  individual  cows  so  as  to  weed  out  the  unprofitable  ones. 

“(3)  Its  value  in  pointing  out  the  effect  on  the  milk  of  different  feeds,  harsh  treat- 
ment, exposure,  etc. 

“(4)  Its  use  in  testing  the  skim  milk,  Ihittermilk,  or  whey,  to  note  and  correct  the 
losses  that  might  occur. 

“The  number  of  samples  of  milk  tested  amounted  to  over  2,000.  * * * The 

difference  between  the  production  of  the  poorest  and  best  cows  was  0.6  of  a pound  of 
fat  or  slightly  over  0.7  of  a pound  of  butter  per  day.  * * * 

“After  carrying  on  this  work  of  testing  the  milk  cows  in  different  parts  of  the 
province  I am  more  than  ever  convinced  of  the  need  there  is  for  the  dairyman  to 
devote  especial  attention  to  this  part  of  his  business.  Four  things  seem  necessary: 
(1)  To  provide  warmer  stables,  (2)  to  feed  better,  (3)  to  breed  with  more  care,  (4) 
to  keep  continually  testing  and  weeding  out  the  poor  cows.” 

Another  instructor  gives  his  experience  with  the  tester  as  follows: 

“ Samples  of  milk  Jiave  been  tested  at  nearly  all  the  meetings,  the  largest  number 
in  any  one  day  being  at  Erin,  where  sixty  tests  were  made.  In  all,  1,685  samples 
were  tested  during  the  season,  mostly  whole  milk,  but  a few  samples  of  skim  milk 
and  buttermilk  were  also  tested,  and  if  the  samples  of  the  two  latter  that  have  been 
brought  to  us  this  summer  are  an  average  of  the  skimming  and  churning  the  people 
generally  are  doing,  between  a quarter  and  a third  of  the  butter  is  being  thrown 
away  in  the  buttermilk  and  skim  milk.  In  fact,  if  the  farmer  had  only  four  or  five 
cows  and  had  a Babcock  tester,  and  used  it  and  followed  its  teachings  intelligently, 
the  saving  on  this  item  alone  would  pay  for  two  or  three  testers  in  a year.  * * * 

“ It  would  seem,  not  from  what  people  say,  but  from  what  they  are  doing,  that 
many  persons  kept  cows  for  the  fun  of  it,  or  because  some  other  person  kept  cows. 
In  1,685  tests  made,  only  five  or  six  persons  could  tell  definitely  how  much  milk  their 
cows  were  giving  in  a day,  let  alone  in  a year.  Such  indifference  to  business  meth- 
ods in  farm  work,  and  the  consequent  ignorance  of  what  the  individual  factors  of  the 
farm  are  doing,  has  very.much  to  do  with  the  unsatisfactory  position  of  many  farm- 
ers. 

“ One  half  the  cows  of  the  country  are  living  off  the  farmer,  instead  of  the  farmer 
off  them,  and  an  account  opened  with  the  butcher  for  the  carcasses  of  the  same 
would  add  materially  to  the  wealth  of  their  owners.” 

The  work  of  these  traveling  dairies  is  said  to  have  been  of  great  practical  benefit 
to  many  farmers  in  the  counties  visited,  and  “ has  done  much  to  awaken  an  intense 
interest  in  dairying  throughout  all  parts  of  the  province.”  The  annual  cost  of  the 
enterprise  is  about  $5,500. 

Experiments  in  creaming  milk  on  the  Island  of  Jersey.— The  Royal  Jersey 
Agricultural  and  Horticultural  Society,  in  a report  of  the  dairy  committee,  gives 
the  results  of  two  trials  made  in  creaming  milk.  In  each  case  milk  was  creamed 
with  an  Alpha  separator,  and  by  setting  in  shallow  pans,  in  “deep  crocks,”  in  a 
Jersey  creamer,  and  in  a Cooley  creamer.  The  cream  raised  by  each  system  was 
churned  and  made  into  butter  and  the  butter  yield  was  taken  as  an  indication  of 
the  efficiency  of  the  system.  The  best  results  were  obtained  with  the  separator, 


EXPERIMENT  STATION  NOTES. 


739 


ttnd  the  next  best  results  with  the  “deep  crocks ” and  the  Jersey  creamer.  The 
Cooley  creamer  gave  little  better  results  than  setting  in  shallow  pans,  although  it  is 
stated  that  this  system  was  not  given  a fair  trial,  as  the  necessary  supply  of  cold 
water  was  not  at  hand.  The  system  is  recommended  only  when  very  cold  water  or 
ice  can  be  used. 

Dairy  schools  in  North  Wales. — According  to  the  Report  for  1893  for  the  Agri- 
cultural Department  of  the  University  College  of  North  Wales,  the  three  college 
dairy  schools  are  situated  at  Sylfaen,  near  Welshpool;  at  Lleweni  Hall,  near  Den- 
bigh ; and  at  Bangor.  Butter-making  and  the  making  of  soft  cheeses  are  taught  at 
all  the  schools;  Cheshire  cheese-making  at  present  only  at  Welshpool  and  Denbigh. 
The  Bangor  and  Welshpool  schools  are  the  property  of  limited  companies,  formed 
under  the  auspices  of  the  collage.  The  college  gives  three  kinds  of  certificates  to 
the  pupils  attending  the  dairy  schools,  i.  e.,  (1)  an  ordinary  certificate  in  butter- 
making, (2)  an  ordinary  certificate  in  cheese-making,  and  (3)  an  advanced  certificate 
in  dairy-working,  including  both  butter  and  cheese  making.  Candidates  for  the 
ordinary  certificates  in  butter-making  or  in  cheese-making  are  required  to  attend 
one  of  the  dairy  schools  connected  with  the  college  for  at  least  a fortnight  of  ten 
working  days,  and  to  pass  a satisfactory  examination  (oral  and  practical)  on  the 
prescribed  subjects  for  the  certificates.  Candidates  for  the  advanced  certificate  in 
dairy  work  are  required  (1)  to  attend  one  of  the  schools  connected  with  the  college 
for  a period  of  six  weeks ; (2)  to  go  through  a course  of  practical  instruction  in  but- 
ter-making and  cheese-making;  (3)  to  attend  such  courses  of  lectures  in  agriculture 
as  may  be  given  in  connection  with  the  dairy  school  of  which  the  candidate  is  a 
pupil ; (4)  to  pass  a practical  examination  in  butter-making  and  cheese-making ; (5)  to 
pass  a satisfactory  examination  in  the  subjects  included  in  the  syllabus  of  instruc- 
tion for  the  various  certificates.  The  pupils  are  examined  not  only  on  the  results 
of  the  instruction  they  have  received  at  the  schools,  but  also  on  their  practical 
knowledge  of  the  work  of  a butter-making  dairy  or  a cheese-making  dairy,  as  the 
case  may  be;  or,  in  the  case  of  the  advanced  certificate,  on  their  practical  acquaint- 
ance with  the  management  of  a dairy  farm. 

The  schools  are  open  for  instruction  from  April  1 to  October  1.  They  are  coedu- 
cational, and  in  most  cases  the  female  pupils  predominate.  Many  of  the  latter  are 
fitting  themselves  for  dairy  maids  on  large  estates.  Each  school  has  a traveling 
school  attached  which  gives  instruction  during  the  summer  in  cheese-making  and 
butter-making  in  different  places,  the  length  of  the  course  given  at  each  place  being 
from  ten  days  to  three  weeks.  Demonstrations  are  also  given  in  a number  of  other 
places.  Many  favorable  comments  on  the  results  of  the  work  of  these  traveling 
dairies  are  printed  in  the  report.  They  have  called  attention  to  the  necessity  of 
cleanliness  in  dairying,  have  led  to  the  improvement  of  butter  in  many  cases,  and 
have  increased  the  use  of  dairy  implements  and  apparatus. 

Alaska. — In  a report  to  the  Commissioner  of  Education,  recently  issued,  Sheldon 
Jackson,  General  Agent  for  Education  in  Alaska,  recommends  the  establishment  of 
an  agricultural  school  and  experiment  station  in  Alaska  similar  to  those  now  exist- 
ing in  nearly  every  State  and  Territory  of  the  Union.  He  says:  “Passing  from 
northern  Alaska,  with  its  adaptation  to  reindeer-raising,  we  find  the  whole  southern 
coast,  stretching  for  thousands  of  miles,  to  possess  a temperate  climate.  This  is 
due  to  the  ‘ Kuro-siwo’  or  ‘Japan  current ’ of  the  Pacific  Ocean.  In  this  ‘temperate 
belt’  it  is  probable  that  there  are  areas  of  greater  or  less  extent  that  are  adapted  to 
agriculture.  At  least,  it  is  known  that  there  are  small  farms  or  vegetable  gardens 
on  Kadiak  and  Afognak  Islands,  on  the  shores  of  Cook’s  Inlet,  and  in  southeastern 
Alaska.  It  is  also  known  that  wild  berries  grow  in  great  profusion  and  abundance 
tn  many  sections.  But  no  intelligent  and  continued  experiments  have  been  made 
to  test  the  agricultural  and  horticultural  capabilities  of  the  country.  * * * 

“ I would,  therefore,  recommend  that  an  application  be  made  to  Congress  to 
direct  the  Secretary  of  the  Interior  to  extend  to  Alaska  the  benefits  of  the  agri- 
cultural acts  of  1887  and  1890,  and  secure  the  establishment  of  a school  that  can 
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introduce  reindeer  into  that  region,  and  teach  their  management,  care,  and  propaga- 
tion, and  also  to  conduct  a series  of  experiments  to  determine  the  agricultural 
capabilities  of  the  country.”  t 

Among  the  lines  of  work  which  might  he  carried  on  he  suggests  “ experiments 
extending  over  a term  of  years,  to  ascertain  the  vegetables,  grains,  grasses,  berries, 
apples,  piums,  trees,  flowers,  etc.,  best  adapted  to  the  country;  the  best  methods  of 
cultivating,  gathering,  and  curing  the  same;  the  planting  and  grafting  of  fruit 
trees;  the  development  of  the  wild  cranberry;  cattle,  hog,  and  poultry  raising; 
butter  and  cheese  making,  etc.” 

Board  of  Agriculture  of  Great  Britain. — The  following  popular  leaflets 
were  issued  by  the  Board  of  Agriculture,  London,  during  1893:  The  black-currant 

mite  ( Phytoptus  ribis),  Farmers  and  the  income  tax,  Cultivation  of  osiers,  Insects 
on  fruit  trees,  Mangel-wurzel  fly  ( Anthomia  betae),  The  field  vole  and  its  natural 
enemies,  Autumn  catch  crops  and  fodder  supply,  Farmers  and  assessments  to  local 
rates,  Ensilage,  The  ribbon- footed  corn  fly  ( Chlorops  Cceniopus),  Anthrax,  The  goose- 
berry saw-fly  ( Nematus  ribesii),  Alcorn  poisoning,  The  raspberry  moth  ( Lampronia 
rubiella ),  The  apple  blossom  weevil  (Anthonomus  pomorum),  The  apple-sucker  ( Psylla 
mali .) 

Royal  Danish  Agricultural  Society,  1892-,93.— The  Annual  Report  of  this 
society  for  1892-’93  (Copenhagen,  1893,  pp.  132)  contains  a complete  account*  of  the 
activities  of  the  society  during  the  year  1892-93.  The  number  of  active  members 
was  778.  According  to  the  financial  statement  the  expenses  of  the  society  amounted 
to  $16,000.  The  money  was  expended  for  publishing  important  agricultural  works; 
for  the  purchase  of  agricultural  literature  for  distribution,  especially  to  loan  libra- 
ries; for  holding  conventions;  for  investigation  in  the  various  branches  of  agricul- 
ture, and  their  practical  application;  for  premiums  for  special  merit  in  farming 
operations;  and  for  other  objects  tending  to  raise  the  standard  of  agriculture. 

A feature  of  special  interest  is  the  education  of  young  farmers  in  the  practice  of 
agriculture  under  the  direction  of  this  society.  One  hundred  and  eighteen  farmers’ 
sons  over  eighteen  years  of  age  were  placed  at  sixty-five  well-conducted  farms  in 
different  parts  of  Denmark. 

“Each  one  of  these  works  for  three  years  at  three  different  farms,  one  year  at 
each  place,  in  order  to  widen  his  horizon  by  seeing  agriculture  in  different  regions 
of  the  country.  While  it  is  assumed  that  the  owners  of  the  farms  will  give  him  an 
opportunity  for  study  during  his  spare  hours,  and  also  some  assistance  in  order  that 
he  may  properly  understand  the  system  of  agriculture  practiced;  and  while  the 
society  aids  also  in  this  direction  by  presenting  the  apprentices  with  a number  of 
useful  books,  nevertheless  their  practical  education  is  the  main  end  sought.  The 
object  of  the  education  of  the  apprentices  is  to  teach  them  to  work  well  and  with 
thoughtfulness,  and  to  observe  and  gather  experience.” 

At  the  end  of  the  three  years  the  boys  recommended  by  the  farmers  for  whom  they 
have  worked  receive  a diploma  from  the  society. 

Botanical  Report  for  New  York. — Annual  report  of  State  Botanist  C.  H.  Peck 
(Netv  York  State  Museum  of  Natural  History,  Annual  Beport  for  1893,  p.  42). 

The  author  gives  a list  of  additions  to  the  State  herbarium,  a list  of  contributors, 
a list  of  plants  not  before  reported,  with  descriptions  of  15  new  species,  mostly  fungi, 
and  a revision  of  the  New  York  species  of  Omphalia. 

Bulletins  of  the  U.  S.  National  Museum. — The  following  bulletins  have 
recently  been  issued  from  the  U.  S.  National  Museum : Catalogue  of  the  Lepidop- 

terous  super-family  Noctuidce  found  in  Boreal  America,  with  critical  notes,  J.  B. 
Smith,  Bulletin  No.  44,  pp.  424;  A monograph  of  the  North  American  Proctotrypidse, 
north  of  Mexico,  W.  H.  Ashmead,  Bulletin  No.  45,  pp.  472;  and  The  Myriapoda  of 
North  America,  C.  H.  Bollman,  Bulletin  No.  46,  pp.  210.  The  latter  contains  the  col- 
lected writings  on  North  American  Myriapoda,  published  and  unpublished,  of  the 
late  C.  H.  Bollman,  and  is  edited  by  L.  M.  Underwood. 
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Membracim;  of  North  America. — F.  W.  Goding,  in  Contributions  from  Illinois 
State  Laboratory  of  Natural  History  (pp.  391-482),  gives  a bibliographical  and  syno- 
nymical  catalogue  of  the  described  Membracidce  of  North  America,  including  Mexico, 
Central  America,  and  the  West  Indies.  -About  35  new  species  and  varieties  are 
described.  Two  new  genera,  Evashmeadea  and  Vanduzea,  with  three  and  four  species 
each,  are  described. 

Recent  Articles  by  Station  Workers. — The  following  articles  by  station  work- 
ers have  recently  appeared:  In  Botanical  Gazette  (v ol.  xix),  Frost  freaks  of  her- 
baceous plants,  G.  F.  Atkinson,  pp.  40-42;  A hybrid  Bajptisia,  A.  S.  Hitchcock,  p.  42. 

In  Torrey  Bulletin  (vol.  xxi),  Two  new  grasses,  Panicularia  laxa  and  Poach  apman- 
niana,  F.  Lamson- Scribner,  pp.  37,  38;  and  Puccinia  menthce  on  variegated  balm,  B. 
D.  Halsted,  pp.  41,  42. 

In  Journal  American  Chemical  Society  (vol.  xyi,  No.  1),  The  chemical  and  physical 
investigation  of  soils,  E.  W.  Hilgard,  pp.  34-47. 
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LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

FEBRUARY,  1894. 


Weather  Bureau:, 

Monthly  Weather  Review,  December,  1893. 

Division  of  Entomology: 

Insect  Life,  vol.  vi,  No.  3,  January,  1894. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  v,  No.  5. 

Division  of  Statistics: 

Report  No.  112  (new  series),  January-February,  1894.  Report  of  the  Statis- 
tician. 
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LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICEOF  EXPERIMENT  STATIONS. 

FEBRUARY,  1894. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Sixth  Annual  Report,  1893. 

Bulletin  No.  52,  January,  1894. — Corn  and  Cotton. 

Colorado  Agricultural  Experiment  Station: 
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The  Fertilizers  and  Feeding  Stuffs  Act,  which  was  euacted  by  the 
English  Parliament  September  22  of  last  year,  went  into  effect  Janu- 
ary 1.  This  act  affords  English  farmers  a protection  in  the  purchase 
of  fertilizers  and  feeding  stuffs  by  requiring  the  seller  to  give  an 
invoice  stating  the  nature  of  the  article  sold,  and,  in  the  case  of  fertili- 
zers, the  composition.  This  invoice  is  in  effect  a guaranty  and  is  so 
regarded  by  the  courts. 

For  many  years  the  Eoyal  Agricultural  Society  has  urged  that  man- 
ufactured fertilizers  and  feeding  stuffs  should  be  bought  and  sold  on  a 
guaranty  of  composition  and  purity,  and  has  maintained  a laboratory 
where  its  members  could  have  such  materials  tested  on  payment  of  a 
small  fee.  In  1872  it  published  a series  of  blank  forms  to  be  used  in 
buying  these  materials.  These  blanks  were  a form  of  guaranty  to  be 
signed  by  the  seller,  and  stated  the  composition  in  the  case  of  fertili- 
zers, and  the  character  and  purity  in  the  case  of  feeding  stuffs. 

The  present  law  follows  out  the  suggestions  of  the  Eoyal  Agricul- 
tural Society  in  requiring  a guaranty  to  be  given,  and  provides  analysts 
to  test  goods  for  purchasers  at  the  latter7s  expense.  The  law  applies 
only  to  manufactured  goods  or  those  which,  u have  been  subjected  to 
any  artificial  process.” 

The  section  relating  to  fertilizers  provides  that  in  sales  of  over  50 
pounds  the  seller  shall  furnish  the  purchaser  with  a statement  as  to 
the  name  of  the  article,  whether  it  is  an  artificially  compounded  arti- 
cle, and  the  percentage,  at  least,  of  the  nitrogen,  soluble  and  insoluble 
phosphates,  and  potash. 

The  section  on  feeding  stuffs  calls  for  an  invoice  giving  the  name 
and  nature  of  the  article,  but  not  necessarily  the  composition.  The 
invoice  must  state  the  material  or  materials  from  which  the  feeding 
stuff  is  made,  and  guarantee  that  no  other  substances  or  seeds  have 
entered  into  its  composition.  The  sale  of  any  article  for  use  as  food 
for  cattle  implies  a warranty  by  the  seller  that  the  article  is  suitable 
for  feeding  purposes. 

Any  statements  regarding  the  percentage  of  nutrients  made  in  the 
invoice  or  in  any  circular  or  advertisement  have  the  effect  of  a guaranty. 
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Failure  to  furnish,  the  invoice  of  the  goods,  the  addition  to  a feeding 
stuff  of  any  deleterious  material,  or  the  delivery  of  goods  inferior  to 
those  described  in  the  invoice,  renders  the  seller  liable  to  a fine  of 
£20  for  the  first  offense  and  of  £50  for  each  subsequent  offense. 

The  details  of  the  execution  of  the  law  are  left  to  the  Board  of 
Agriculture.  A chief  analyst  is  to  be  appointed  by  this  board,  to  be 
paid  from  the  national  treasury;  and  district  analysts  are  to  be  ap- 
pointed by  each  county  council  or  by  several  combining.  The  district 
analysts  are  subject  to  the  approval  of  the  Board  of  Agriculture,  but 
are  paid  by  their  respective  constituents. 

Any  person  may  have  goods  analyzed  by  the  analyst  of  his  district 
,by  paying  a fee  fixed  by  the  county  council.  In  sampling  goods  for 
analysis  three  separate  portions  are  taken — one  for  the  analyst,  one 
for  the  seller,  and  one  to  be  retained  by  the  purchaser.  A penalty  is 
provided,  for  tampering  with  samples  taken  or  with  goods  in  such  a 
way  as  to  hinder  the  taking  of  a fair  average  sample. 

In  case  of  dissatisfaction  with  the  results  of  the  district  analyst, 
appeal  may  be  taken  to  the  chief  analyst  by  paying  an  additional  fee. 
The  expense  of  having  goods  tested  is  borne  by  the  defeated  party. 

Prosecution  under  this  act  can  not  be  instituted  except  on  a certifi- 
cate by  the  Board  of  Agriculture  that  there  is  reasonable  ground  for 
prosecution.  The  act  applies  to  Scotland  and  Ireland  also,  in  Ireland 
the  Lord  Lieutenant  acting  in  the  capacity  of  the  Board  of  Agriculture. 

The  new  English  law,  so  far  as  it  relates  to  fertilizers,  stands  midway 
between  the  u fertilizer  control”  prevailing  in  several  European  coun- 
tries and  the  fertilizer  laws  of  various  States  in  this  country. 

The  fertilizer  laws  in  this  country  all  require  that  each  package  of 
fertilizer  shall  bear  a label  stating  the  name  of  the  fertilizer  and  its 
composition,  and  most  of  the  laws  imply  an  inspection  of  the  markets 
of  the  State  to  see  that  the  goods  sold  agree  in  composition  with  the 
guaranty.  This  inspection  is  usually  maintained  from  license  fees  or 
analysis  fees  paid  by  fertilizer  manufacturers  or  dealers. 

Where  no  regular  inspection  exists  each  manufacturer  or  dealer  is 
required  to  file  a certified  analysis  or  sample  of  each  brand  of  goods  he 
intends  to  sell  before  a license  can  be  procured.  The  original  analyses 
or  those  of  the  samples  furnished  are  published.  Penalties  are  pro- 
vided for  fraud  or  failure  to  comply  with  the  law. 

In  some  States  any  farmer  may  have  a fertilizer  analyzed  without 
cost  by  the  chemist  charged  with  the  inspection,  by  taking  samples 
according  to  directions  sent  him.  In  no  State  is  the  farmer  taxed  or 
charged  directly  for  the  fertilizer  inspection  and  regulations  or  the 
protection  which  they  afford  him. 

The  fertilizer  control,  on  the  other  hand,  as  practiced  in  Germany,  is 
independent  of  any  specific  law.  It  is  a voluntary  arrangement  between 
the  dealers  and  the  station,  in  the  interest  of  both  the  dealers  and  the 
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farmers.  Dealers  place  their  goods  under  the  control  of  the  local 
experiment  station,  agreeing  to  sell  their  goods  under  a guaranty  and 
to  indemnify  the  purchaser  for  any  deficiency  in  composition.  The 
station  publishes  the  list  of  firms  who  have  placed  themselves  under  its 
control,  and  farmers  prefer  to  deal  with  such  firms.  Farmers  can  have 
samples  of  fertilizers  bought  of  these  firms  analyzed  at  the  station  for 
a small  fee.  If  the  goods  are  found  below  the  guaranty  in  composition, 
the  station  calculates  the  indemnity.  The  Government  takes  no  part 
in  the  matter  further  than  to  aid  in  the  support  of  the  experiment 
stations. 

The  English  law  requires  the  dealer  to  guarantee  the  composition  of 
the  goods  he  sells  and  makes  him  directly  holden  for  their  quality ; but 
it  provides  no  inspection  of  fertilizers  except  a voluntary  one  paid  for 
directly  by  the  purchasers. 

The  English  law  resembles  most  closely  the  Belgian  law,  but  it  dif- 
fers by  not  requiring  a fee  from  the  manufacturer  or  dealer.  It  affords 
more  protection  than  the  German  fertilizer  control,  for  the  latter  applies 
onH  to  such  dealers  as  voluntarily  submit  to  control,  but  does  not  go 
as  far  as  the  laws  of  most  of  the  States  of  this  country.  Each  method 
may  best  serve  the  peculiar  conditions  of  the  country  in  which  it  is  in 
force,  but  it  is  doubtful  if  the  American  farmer  would  profit  to  any 
great  extent  from  a law  requiring  him  to  maintain  his  own  inspection 
by  the  payment  of  fees  of  analysis. 

The  present  number  of  the  Record  contains  an  account  of  the  experi- 
ment station  at  Bernburg,  Germany,  and  the  method  of  sand  culture 
there  employed. 

The  article  is  a somewhat  free  translation  by  Prof.  Atwater  of  an 
account  prepared  for  the  Record  by  Prof.  Hellriegel,  the  director  of  the 
station,  with  the  aid  of  two  of  his  assistants,  Dr.  Wilfarth  and  Dr. 
Wi  miner. 

The  Bernburg  Station  is  of  especial  interest  because  it  is  the  best 
equipped  in  the  world  for  experiments  in  sand  culture,  and  because 
here  Prof.  Hellriegel,  with  his  associates,  discovered  the  relation 
between  microorganisms  and  the  acquisition  of  atmospheric  nitrogen 
by  plants — perhaps  the  most  important  discovery  in  vegetable  physiol- 
ogy, and  certainly  the  most  important  one  for  agricultural  science,  that 
has  been  made  in  our  generation. 

Prof.  Hellriegel  has  been  engaged  for  more  than  a quarter  of  a cen- 
tury in  developing  the  method  of  sand  culture,  and  his  work  is  a model 
of  patient,  scientific  thoroughness.  The  consideration  which  has  been 
chiefly  efficient  in  leading  to -the  development  of  the  Bernburg  Station 
and  the  method  of  sand  culture  is  the  fact  that  needed  information 
regarding  the  feeding  of  plants,  the  use  of  fertilizers,  and  the  various 
conditions  of  successful  culture  can  not  be  obtained  by  field  experi- 
ments, but  must  be  sought  in  investigations*  in  which  the  conditions 
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can  be  known  and  controlled.  Sand  culture  is  especially  useful  in  such 
experiments,  but  its  methods  must  be  thoroughly  understood  in  order 
to  secure  the  best  success. 

The  great  art  in  such  researches  is  to  work  with  normal  plants. 
When  the  factors  of  growth  are  known  and  under  control  and  normal 
plants  of  definite  size  and  development  are  produced,  then  and  then 
only  can  the  effect  of  change  of  a given  condition  be  accurately  tested. 
The  only  way  to  learn  how  to  get  such  normal  plants  is  to  study  each 
species  by  many  trials  under  varied  conditions.  This  may  be  the  work 
of  years  for  given  kinds  of  plants;  indeed  it  has  been  so  in  Prof.  Hell- 
riegePs  experience. 

Two  things  impress  the  appreciative  visitor  at  the  Bernburg  Sta- 
tion—and  the  same  things  were  manifest  at  the  station  at  Dahme,  of 
which  Prof.  Hellriegel  was  director  before  his  removal  to  Bernburg. 
One  is  the  infinite  patience  and  thoroughness  with  which  every  detail 
is  carried  out,  even  though  many  years  elapse  before  a definite  result 
is  gained.  The  other  is  the  success  attained  in  growing  the  plants 
and  in  finally  reaching  definite  results.  Only  a small  number  of  species 
of  plants  have  been  used  for  experiment,  but  the  ways  to  grow  them 
successfully  have  been  so  thoroughly  studied  that  magnificent  plants 
are  obtained. 

The  method  of  sand  culture  as  applied  to  the  study  of  nitrogen 
assimilation  will  be  described  in  the  succeeding  number  of  the  Becord. 


THE  EXPERIMENT  STATION  AT  BERNBURG,  GERMANY,  AND 
ITS  METHODS  OF  SAND  CULTURE. 

Prof.  H.  Hellriegel. 

The  recognition  of  the  fact  that  the  conditions  upon  which  the  growth 
of  plants  depend  can  not  be  completely  studied  by  means  of  field 
experiments  alone,  led  the  Association  of  the  Sugar  Beet  Industry  of 
the  German  Empire  to  lay  plans,  in  the  seventies,  for  the  foundation 
of  an  experiment  station,  the  object  of  which  should  be  to  exjdain  by 
scientific  research  such  problems  as  were  incapable  of  solution  by  field 
experiment  alone.  Such  a station  was  afterward  established  at  Bern- 
burg  by  the  Government  of  the  duchy  of  Anhalt,  with  the  coopera- 
tion of  the  above-mentioned  association,  and  began  its  work  on  April 
1,  1892. 

The  aim  of  the  investigations  of  the  station  was  to  be  the  study  of 
the  laws  of  growth  and  nutrition  of  the  most  important  agricultural 
plants,  and  especially  the  sugar  beet.  To  this  end  it  was  deemed 
necessary  to  conduct  the  experiments  in  pots,  so  that  the  growth  of 
the  plant  and  everything  pertaining  to  it  might  be  closely  watched. 

To  justify  the  drawing  of  general  conclusions  from  such  experiments, 
two  things  are  requisite.  The  first  is  the  evidence  that  the  artificially 
grown  plants  are  normal.  The  second  is  that  the  results  be  the  direct 
consequence  of  a given  set  of  experimental  conditions.  Two  things  are 
necessary  to  meet  these  requirements.  One  is  a suitable  place  and  the 
necessary  equipment  for  the  growing  of  plants.  The  other  is  a chemical 
laboratory.  rl  he  Bernburg  Station  has  both  and,  in  addition,  an  experi- 
mental field  where  the  results  of  the  investigations  in  the  laboratory 
may  be  put  to  a practical  test. 

The  field  experiments  have  less  general  interest  than  those  in  the 
vegetation  house  and  will  not  be  described  here.  The  aim  of  the  pres- 
ent paper  is  to  give  a detailed  description  of  the  experiment  station,  its 
equipment,  and  the  method  of  sand  culture  which  has  been  elaborated. 

ORGANIZATION  AND  EQUIPMENT  OF  THE  STATION. 

The  station  is  under  the  immediate  control  of  the  ducal  Government 
of  Anhalt.  Its  management  and  the  selection  of  lines  of  investigation 
are  placed  in  the  hands  of  a board  appointed  for  that  purpose. 

The  officers  of  the  station  are:  Director,  Dr.  H.  Hellriegel;  first 
assistant,  Dr.  H.  Wilfarth;  second  assistant,  Dr.  H.  Roemer;  third 
assistant,  Dr.  G.  Wimmer;  fourth  assistant,  J.  Peters;  fifth  assistant, 
Dr.  H.  Franke.  There  are  also  three  laboratory  helpers,  making  a 
total  staff'  of  nine  persons. 
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BUILDINGS  AND  GROUNDS. 

The  land  upon  which  the  station  is  situated  was  placed  at  the  dis- 
posal of  the  Government  of  the  duchy  for  the  station  at  the  time  of 
establishment  of  the  latter.  The  chemical  laboratory  and  the  prepara- 
tion room  had  been  used  as  a schoolhouse  and  gymnasium,  arid  only 
interior  alterations  were  necessary. 

A piece  of  land  adjoining  was  purchased  for  a garden.  Considerable 
expense  was  involved  in  filling  up  this  land  and  in  altering  the  old 
buildings  and  erecting  new  ones,  so  that  the  entire  station,  with  its 
appliances  and  apparatus  for  plant  experiments  and  the  equipment  of 
the  laboratory,  cost  between  $30,000  and  $32,500  (120,000  to  130,000 
marks).  The  greenhouse,  which  is  made  of  glass  and  iron,  cost  $4,750 
(19,000  marks) ; and  the  shed  with  the  annex  for  weighing  and  watering 
plants  cost  $900.  In  the  year  1892-’93  the  subsidy  of  the  station 
amounted  to  $6,250,  of  which  $3,500  were  supplied  by  the  Government 
and  $2,750  by  associations  and  societies. 

Laboratory . — The  chemical  laboratory  occupies  the  ground  fioor  of 
the  main  building,  which  is  165  feet  long  and  37  feet  wide.  There  are 
three  rooms  devoted  entirely  to  chemical  operations,  a balance  room,  a 
microscopic  room,  a photographic  dark  room,  library,  office,  a room  for 
the  preparation  of  distilled  water,  and  a storeroom  for  chemicals, 
making  ten  rooms  in  all.  The  apartments  of  the  director  of  the  station 
and  two  of  his  assistants  occupy  the  second  floor  of  the  building,  and 
the  third  floor  is  given  up  to  the  laboratory  helpers. 

The  equipment  is  for  the  most  part  such  as  may  be  found  elsewhere. 
Mention  may  be  made,  however,  of  a large  drying  oven  with  a capacity 
of  about  1|  cubic  yards.  This  oven  is  heated  with  coal  and  is  used  for 
drying  quantities  of  various  products,  e.  g.,  samples  of  field  crops  too 
large  to  be  placed  in  the  ordinary  ovens  at  a single  time.  Heated  air 
is  introduced  at  the  bottom  of  the  drying  chamber  and  escapes 
through  a flue  at  the  top.  All  the  small  ovens  are  heated  with  gas, 
which  is  supplied  from  a single  gasometer.  This  gasometer  is  filled 
every  night  with  gas  from  the  local  gas  works,  which  enables  the  pres- 
sure to  be  kept  constant  throughout  the  laboratory  during  the  day. 

Preparation  room. — At  the  rear  of  the  main  building,  at  a distance 
of  about  40  feet,  is  a building  which  formerly  served  as  a gymnasium 
for  the  school,  but  is  now  used  as  a preparation  room.  This  building, 
which  is  of  massive  stone,  is  68  feet  long,  43  feet  wide,  and  18  feet 
high.  The  floor  is  partly  of  plank  and  partly  cement.  Here  all  the  cul- 
ture pots  are  stored  during  the  winter  and  filled  with  soil  in  the  spring. 
There  are  also  closets  for  storing  large  quantities  of  seeds  and  preserv- 
ing plants  which  have  been  harvested  from  year  to  year.  The  larger 
part  of  the  material  used  in  field  culture  is  also  kept  here.  The  build- 
ing is  supplied  with  arrangements  for  sterilizing  large  quantities  of 
soil  by  means  of  fire  as  well  as  by  steam.  A kiln  10  feet  long  and  40  inches 
wide  serves  for  the  rapid  drying  of  large  quantities  of  soil  or  other 
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material,  A spacious  platform,  10  feet  above  the  boor,  is  used  for  stor- 
ing boxes,  basks,  etc.  The  room  may  be  heated,  and,  altogether,  it  is 
one  of  the  most  useful  accessories  of  the  station. 

Grounds. — The  diagram  herewith  (Fig.  12)  shows  the  situation  of  the 
buildings  and  grounds  of  the  station. 


1.  Main  building.  5.  Movable  platform. 

2.  Storeroom.  6.  Sbed. 

3.  Gasometer.  7.  Greenhouse. 

4.  Preparation  bouse. 

The  ground  devoted  to  vegetation  experiments  is  situated  100  feet 
east  of  the  main  building  of  the  station,  and  extends  to  the  river 
Saale,  which  bows  through  the  town.  I ts  dimensions  are  50  by  250  feet, 
giving  a plat  of  approximately  12,500  square  feet.  A gravel  embank- 
ment gives  the  area  an  elevation  of  about  3 feet  above  the  surface  of  the 
river  at  high  water.  Its  longer  dimension  is  from  east  to  west.  The 
space  which  is  devoted  to  the  culture  experiments  is  amide  for  a large 
number  of  plants  and  is  entirely  open,  and  light  and  air  have  access. 

The  total  space  devoted  to  the  experiments  is  divided  into  three 
principal  parts,  namely,  the  open  plat  or  garden,  the  greenhouse,  and 
a partially  inclosed  building  or  shed,  used  to  protect  the  plants  from 
the  sun,  rain,  and  hail.  These  three  divisions  extend  from  east  to  west 
in  the  order  mentioned,  and  are  connected  with  each  other  by  three 
parallel  car  tracks  which  start  from  the  preparation  house,  pass  over 
an  open  space  through  the  shed,  and  then  through  the  greenhouse  to 
the  gardens.  These  tracks,  which  are  40  inches  in  width,  facilitate  the 
movement  back  and  forth  of  the  wagons  which  carry  the  pots  contain- 
ing the  plants  under  experiment.  The  wagons  can  be  easily  pushed  by 
hand  through  the  entire  place.  Another  track  connects  the  open  plat 
or  vegetation  garden  directly  with  the  preparation  room,  passing  out- 
side the  shed  and  glasshouse.  The  space  between  the  rails  is  boarded 
over. 
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Garden. — This  lies  at  the  eastern  end  and  borders  directly  on  the 
river.  Its  dimensions  are  50  by  93  feet,  giving  a surface  area  of  4,650 
square  feet.  With  the  exception  of  the  western  side,  on  which  is  the 
greenhouse,  it  is  entirely  open.  The  central  part,  which  is  occupied 
by  the  tracks,  covers  about  2,000  square  feet.  The  rest  of  the  plat  is 
uncultivated  and  is  kept  as  free  from  weeds  as  may  be.  This  open 
plat,  which  furnishes  the  plants  all  the  conditions  of  growth  called  for 
in  experiments  of  the  kind  here  made,  is  constantly  occupied  by  pots 
of  growing  plants.  The  wagons,  which  are  kept  in  the  greenhouse 
over  night,  are  rolled  out  at  6 o’clock  in  the  morning  and  remain  in 
the  open  air  until  late  in  the  evening,  unless  winds  or  unusual  heat 
make  it  desirable  to  move  them  to  the  cover  of  the  greenhouse  or  shed. 
Violent  winds  and  excessive  heat  occur  very  infrequently,  but  rain  falls 
very  often.  On  this  account  constant  watch  must  be  kept  over  the 
plants,  for  under  certain  conditions  a single  severe  rainfall  may  render 
the  results  of  an  experiment  worthless.  As  soon  as  rain,  and  especially 
thundershowers,  threaten,  the  wagons  are  moved  into  the  greenhouse. 

Greenhouse. — This  is  of  glass.  Special  pains  have  been  taken  in  its 
construction  in  order  that  plants  may  remain  in  it  for  a long  time  with- 
out injurious  effects.  Rains  may  continue  for  a week  at  a time  and 
then  the  plants  must  be  kept  in  the  house  all  the  time.  Only  glass  and 


Fig.  13.— Greenhouse. 

iron  were  used  in  the  construction  of  the  greenhouse,  and  the  iron 
framing  was  made  as  slender  as  possible  to  avoid  shading  the  plants 
(Fig.  13).  The  length  of  the  greenhouse  is83  feet  and  the  breadth  23 
feet,  giving  a floor  area  of  about  1,900  square  feet.  Its  height  is  11  feet 
to  the  eaves  and  18  feet  to  the  ridge,  giving  an  air  capacity  of  nearly 
1,000  cubic  yards. 
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The  east  and  west  ends  of  the  house  are  provided  with  folding  doors, 
10  feet  in  height,  which  fill  almost  the  entire  space,  with  the  exception 
of  the  gable.  These  doors  are  generally  open  at  night.  The  north  and 
south  sides  are  each  provided  with  six  ventilators  placed  2 feet  above 
the  ground  and  8 feet  apart.  Each  of  these  apertures  is  18  inches 
square,  and  the  ventilators  are  kept  constantly  open  in  warm  weather. 
There  are  also  six  adjustable  ventilators  in  the  roof,  placed  at  a distance 
of  13  feet  apart.  By  these  contrivances  a constant  change  of  air  is 
insured  in  the  spacious  interior  of  the  building  and  at  the  same  time 
a sufficient  amount  of  light  is  admitted.  -When  frosts  are  feared  dur- 
ing the  spring  or  fall  the  doors  and  all  the  ventilators  are  shut. 

At  the  north  end  of  the  greenhouse  on  the  west  side  is  a small  stone 
wing,  originally  intended  as  a place  for  watering  the  plants,  but  the 
heat  was  so  intense  on  bright  summer  days  that  this  work  whs  trans- 
ferred to  the  shed.  It  has  been  fitted  up  for  photographic  purposes. 
It  is  well  equipped  with  photographic  apparatus  and  appliances  for  the 
mounting  or  holding  in  place  of  objects  to  be  photographed,  and  special 
contrivances  for  producing  a suitable  background  and  for  regulating 
the  light.  The  officers  of  the  station  have  themselves  photographed 
all  plants  which  have  grown  successfully  or  iwoved  in  any  way  worthy 
of  particular  attention,  and  also  the  special  apparatus  and  appliances, 
etc.,  used  in  the  experiments.  The  dark  room  in  the  chemical  labora- 
tory, already  mentioned,  completes  the  equipment  for  photography. 

On  account  of  its  high  temperature,  compared  with  that  of  the  out- 
side air,  the  greenhouse  is  well  adapted  for  drying  plants,  moist  soil, 
etc.,  during  the  fall  and  winter. 

The  shed. — This  is  a building  with  a low  roof,  open  at  the  sides  and 
ends  (Fig.  14).  It  is  not  absolutely  essential  in  vegetation  experiments, 
but  the  plants  are  brought  under  it  when  the  heat  is  so  excessive  that 
they  are  in  danger  of  injury  on  account  of  the  high  temperature  of  the 
comparatively  small  pots  in  which  they  grow.  Under  these  circum- 
stances, the  sand  in  the  pots  in  which  there  is  a luxuriant  growth,  and 
which  ordinarily  require  a good  deal  of  water,  dries  out  quickly  and 
almost  completely,  and  frequent  watering  is  necessary.  The  watering  of 
a large  number  of  such  pots,  if  properly  done,  is  by  no  means  an  easy 
task.  For  this  reason  the  wagons  are  brought  from  the  open  garden 
under  the  cover  of  the  shed  when  the  thermometer  reaches  120°  F.  in  the 
sun  before  noon.  Such  extreme  heat  occurs  in  Bernburg  rarely  and 
during  many  summers  not  at  all,  and  even  when  it  does  occur  the 
building  is  used  for  the  purpose  only  during  the  hottest  hours  of  the 
day.  This  building  is  also  of  great  use  in  hailstorms,  as  the  glass  of 
the  greenhouse  is  liable  to  be  broken  by  large  hailstones.  While  the 
building  is  not  a necessity  for  the  plants,  it  is  a great  convenience  in 
many  other  ways,  and  almost  indispensable  in  experiments  conducted 
on  the  scale  of  those  here  described.  The  care  of  several  hundred 
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pots  of  experimental  plants  requires  the  labor  of  several  men  during 
the  entire  summer.  A large  part  of  this  labor  is  done  most  advanta- 
geously on  a place  protected  completely  from  rain  and  in  part  at  least 
from  wind. 

This  building  is  located  immediately  west  of  the  greenhouse  and 
joins  the  latter.  It  is  70  feet  long  and  42  feet  wide.  It  consists  of  a 
roof  made  of  roofing  paper  supported  by  twelve  wooden  posts  11  feet 
high  with  cross  beams.  The  roof,  which  is  nearly  flat,  projects  9 feet 
beyond  the  posts,  and  thus  completely  protects  the  space  occupied  by 
the  tramways  from  rain.  The  extreme  height  of  the  roof  in  the  middle 
is  14  feet. 


Fig.  14. — Shed  for  protecting  plant?  from  heat  and  storms. 

At  the  west  end  of  the  building  the  tracks  pass  over  a platform 
which  moves  laterally  across  them,  making  it  easy  to  transfer  the 
wagons  from  one  track  to  another. 

Watering  room. — On  the  north  side  of  the  shed,  at  the  end  adjoining 
the  greenhouse,  is  a wing  somewhat  smaller  than  the  photographic 
room  mentioned  above.  It  is  used  for  watering  the  plants.  As  will  be 
seen  later,  the  proportions  of  water  in  the  culture  pots  must  be  care- 
fully regulated.  The  judgment  of  the  experimenter  can  not  be  relied 
upon  for  this  purpose  and  it  is  necessary  to  weigh  each  pot  before 
watering,  so  that  the  loss  by  evaporation  maybe  accurately  determined 
and  the  requisite  amount  of  distilled  water  added.  When  we  consider 
that  in  warm  summer  weather  most  of  the  plants  have  to  be  watered 
at  least  once  and  the  more  luxuriant  ones  twice  a day,  and  that  this 
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involves  moving  the  wagons  from  the  garden  to  the  shed,  taking  out 
three  hundred  or  three  hundred  and  fifty  pots,  weighing  them  one  by 
one,  adding  the  needed  quantity  of  water,  putting  them  back  in  the 
wagons  and  returning  them  to  the  garden,  the  advantage  of  being 
able  to  work  in  the  shade  will  be  appreciated. 

The  watering  room  contains  a desk  in  which  the  records  of  the 
watering  and  various  other  books  are  kept,  a contrivance  for  holding 
vessels  in  which  the  water  is  contained  and  for  measuring  the  water 
conveniently,  scales  for  weighing  the  pots,  and  other  accessories. 

The  shed  also  affords  a very  convenient  place  for  harvesting  the 
plants,  collecting  the  soil  materials,  etc. 

APPARATUS  AND  MATERIALS  USED  IN  SAND  CULTURE. 

We  now  come  to  the  description  of  the  pots  (Fig.  15)  in  which  the 
plants  are  grown,  the  wagons  in  which  the  pots  are  held  and  trans- 
ported, and  the  soil  and  nutritive  solutions  used. 

Pots. — Of  these  three  sizes  are  used.  Cereal  grains,  peas,  beans,  and 
plants  with  small  root  development  generally  are  grown  in  small  pots, 
94  inches  high  and  6 inches  in  diameter 
at  the  top  and  4 inches  at  the  bottom. 

These  pots  hold  9 pounds  of  sand.  For 
the  lupines  and  other  plants  of  like 
habits  of  growth,  the  pots  used  are  16 
inches  high,  6 inches  in  diameter  at  the 
top  and  5J  inches  at  the  bottom,  and 
hold  17^  pounds  of  sand.  The  pots  of 
both  these  sizes  are  of  white  glass. 

There  is  a hole  in  the  bottom  of  each 
pot  and  the  upper  edge  is  bent  outward 
for  greater  strength  and  to  facilitate 
handling.  The  pots  are  covered  on  the 
outside  with  a layer  of  black  and  then 
with  a layer  of  white  paint.  The  white 
surface  is  desirable  to  reflect  the  sun’s 
rays  and  prevent  the  sand  and  plants  from  being  too  much  heated,  but 
experience  has  tehown  that  the  light  penetrates  the  white  paint  and 
algte  grow  inside.  The  inner  layer  of  black  paint  prevents  this. 

The  pots  used  in  the  sugar  beet  experiments  are  made  of  gray  glazed 
earthenware.  They  are  32  inches  in  height,  11£  inches  in  diameter  at 
the  top,  and  9£  inches  at  the  bottom.  The  bottom  contains  four  holes. 
The  pots  stand  in  iron  frames  provided  at  the  top  with  a pair  of  handles, 
which  are  used  in  lifting  them  from  the  wagons  by  means  of  the  crane 
before  referred  to. 

18004 — No.  8 2 


Fig.  15.— Pots  used  in  santl  culture. 
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Wagons. — The  station  has  twelve  four1  wheeled  wagons  (Fig.  16)  in 
which  the  pots  are  kept.  The  wagon  boxes  are  made  of  wood  and  are 
9J  feet  long,  3 feet  wide  and  34  inches  deep  inside.  The  wheels  are  28 
inches  in  diameter.  The  axles  are  bent  downward  at  right  angles  so 
that  the  box  comes  within  4 inches  of  the  ground.  By  this  contrivance 
even  the  tall  pots  used  for  the  sugar  beet  cultures  may  be  sunk  so  deeply 
that  the  tops  reach  only  a little  above  the  top  of  the  wagon.  The  wag' 
ons  are  built  so  strongly  that  they  run  steadily  when  moved. 

The  arrangement  of  the  pots  in  the  wagons  is  such  as  to  avoid  too 
much  exposure  to  the  sun’s  rays  and  at  the  same  time  to  prevent  the 

I 

plants  from  shading  one  another.  For  this  purpose  the  pots  are  placed  j 
so  that  they  project  only  a few  centimeters  above  the  edge  of  the  box; 
this  slight  projection  is  needed  to  make  it  easier  to  get  hold  of  them,  j 


Fig.  16. — Wagons  used  for  holding  culture  pots. 


The  pots  are  arranged  in  rows,  each  wagon  containing  either  four  rows 
of  the  smaller  pots  or  two  of  the  larger  used  in  the  sugar  beet  experi- 
ments. The  several  rows  are  separated  by  boards,  which  are  easily  put  | 
in  or  taken  out  and  which  serve  both  to  hold  the  pots  in  place  and  to  r 
protect  them  from  the  sunlight.  The  pots  are  held  at  the  desired  height 
in  the  wagons  by  means  of  wooden  stands.  As  many  as  sixty  of  the  j 
small  pots  may  be  placed  in  a single  cart,  provided  the  plants  are  i 
small,  or  their  growth  is  only  upwards;  but  if  the  plants  aye  large  and  j 
especially  if  they  tend  to  spread  out  during  growth  the  maximum  num- 
ber put  in  one  wagon  is  fifty.  When  the  plants  are  large  and  spread- 
ing there  is  the  greatest  danger  of  their  shading  one  another.  On  this 
account  the  smaller  plants  are  placed  in  the  first  row  on  the  south 
side  of  the  wagon  with  the  larger  ones  behind  them,  arranged  in  order 
of  height.  During  the  course  of  the  season  the  position  of  the  pots  is  j 
frequently  changed. 
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To  prevent  the  depredations  of  birds  the  wagons  are  covered  to  a 
height  of  5 feet  with  netting  (Fig.  17). 

The  pots  used  for  sugar  beets  are  placed  in  two  rows  only  in  each 
wagon  and  each  pot  is  separated  from  the  others  by  easily  adjustable 
boards.  The  divisions  run  crosswise  of  the  cart,  so  tjiat  when  the  pots, 
which  weigh  about  130  pounds  apiece,  are  removed  in  process  of  water- 
ing the  least  injury  possible  may  be  done  to  the  foliage  of  the  other 
plants. 


Fig.  17. — Getting  used  to  protect  plants  from  birds. 

Sand. — Pure  quartz  sand  is  used  for  soil  material.  Except  in  exper- 
iments with  sugar  beets,  in  which  the  pots  have  to  be  so  deep  as  to 
require  the  addition  of  some  material  to  increase  the  water-holding 
capacity  of  the  sand,  and  a few  cases  with  certain  other  plants,  as  bar- 
ley, peas,  and  lupines,  no  extraneous  soil  material  is  added.  Only  one 
kind  of  sand  is  used.  This  is  a pure,  white,  glass  sand  from  Hohen- 
bocka,  near  Dresden,  Saxony.  It  is  composed  of  very  uniform  angular 
grains  of  quartz  with  only  occasional  particles  of  feldspar,  mica,  and 
hornblen  de.  It  contains  extremely  little  iron.  It  is  washed  twice  before 
shipment  to  Bernburg  and  is  so  free  from  clay  and  other  material 
mechanically  removable  by  water  that  the  formation  of  a crust  on  the 
top  is  impossible.  Out  of  a kilogram  of  this  sand  not  more  than  0.37 
gram  will  pass  through  an  ordinary  0.1.  mm.  sieve  and  only  0.82  gram 
is  retained  by  one  with  a 0.5  mm.  mesh.  [A  sample  kindly  furnished  to 
the  editor  by  Prof.  Hellriegel  was  submitted  to  Prof.  M.  Whitney  of  the 
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Maryland  Experiment  Station  for  mechanical  analysis,  with  the  follow- 
ing' result : 


Mechanical  analyses  of  a sample  of  sand  used  in  sand  cultures  at  the  Bernburg  Station. 


Diameter  of  grains. 


Mm. 

2-1 

1-0.5 

0.  5-0.  25 

0.  25-0.1 

0. 1-0.05 

0.  05-0.  01 - 

0.  01-0. 005. 

0. 005-0.  0001 

Total 
Loss . 


Conventional  names. 

Mechanical 

analysis. 

; Number  of 
grains  per 
gram.* 

Surface 

area.! 

Fine  gravel 

Coarse  sand 

Medium  sand 

Fine  sand 

Very  fine  sand 

Silt 

Fine  silt 

i Clay * 

: Per  cent. 
0.  00 
0.  00 
12.  69 
86.  50 
0.77 
0.  00 
0.  00 
0.  00 

0 

0 1 

1,  735 
116,400  j 
13. 160 
0 

0 i 
0 

Square  cm. 

0.0 

0.0 

7.6 

104.5 

2.3 

0.0 

0.0 

0.0 

99.96  ! 131,295 

0.04 

100.  00  | 

1 

114.4 

* Approximate  number  of  grains  in  one  gram, 
t Approximate  extent  of  surface  area  of  these  grains  in  sq.  cm. 


There  was  no  appreciable  amount  of  silt,  fine  silt,  or  clay. 

Naturally  the  sand  is  not  chemically  pure.  Analyses  made  in  the 
Bernburg  laboratory  show  that  the  following  plant  nutrients  are  dis- 
solved from  1 kg.  of  sand  by  extracting  three  times  with  boiling 


concentrated  hydrochloric  acid : 

Gram. 

Sulphuric  acid 0.052 

Chalk.... 0.080 

Magnesia 0.  030 

Potash 0.  014 

Soda 0.  067 

Phosphoric  acid trace. 


Although  the  sand  itself  is  free  from  nitrogen,  it  always  contains 
minute  quantities  from  contamination  with  dust,  especially  after  long 
storage.  Following  are  the  results  of  the  large  number  of  the  nitrogen 
determinations  made  by  the  Kjeldahl  method  in  different  years.  Forty 
grams  were  used  for  each  determination.  The  figures  in  the  first 
column  show  the  nitrogen  found  in  the  freshly  removed  sand;  those  in 
the  second  column  are  for  the  sand  after  storage  for  a considerable 
time,  in  some  instances  several  years: 


Nitrogen  per  kilogram 


In  fresh 
sand. 

In  sand 
after 

j storage. 

\iram. 

0.  0005 
0.0008 
0.  0004 

Gram. 

0. 0039 
0.  0032 
0.  0036 
0.  0031 
0.  0046 

The  nitrogen  content  of  the  sand,  even  after  a long  period  of  storage, 
is  so  small  that  its  influence  on  vegetation  is  scarcely,  if  at  all,  appre- 
ciable. 
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Water -holding  capacity  of  the  sand. — The  capacity  of  the  sand  for 
holding*  water  depends  principally  upon  the  depth  of  the  pot,  i.  e.,  the 
thickness  of  the  stratum.  Up  to  a height  of  8 to  inches  the  sand 
holds  approximately  20  per  cent  of  water.  In  pots  16  inches  deep  it 
holds  only  about  12  to  13  per  cent.  The  deeper  the  pots  are  the  smaller 
will  be  the  percentage  of  water  which  the  entire  sand  contains.  On 
this  account  the  water  is  not  evenly  distributed  throughout  the  sand, 
the  lower  strata  contain  a comparatively  large  and  the  upper  ones  a 
comparatively  small  amount  of  water. 

The  tendency  of  the  water  to  settle  becomes  so  marked  in  the  pots 
32  inches  high  that  plants  will  not  thrive  in  the  upper  strata,  even 
though  watered  so  freely  that  it  runs  through  the  pot.  This  matter 
will  be  referred  to  a gain  in  speaking  of  the  experiments  with  beets  and 
the  use  of  humus. 

Water. — Special  attention  must  be  given  to  the  preparation  of  pure 
distilled  water.  Such  large  quantities  are  used  during  the  period  of 
growth  that  an  amount  of  impurity  which  might  otherwise  be  neglected 
may  become  a source  of  considerable  error.  For  this  reason,  the  station 
prepares  its  own  distilled  water,  using  a copper  still  and  condenser. 
The  first  third  of  the  distillate  is  rejected  because  of  the  possibility  of 
its  containing  ammonia.  The  water  is  tested  very  frequently  and  must 
be  free  from  chlorine  and  compounds  of  nitrogen. 

Nutritive  solutions. — The  fertilizing  materials  required  for  the  growth 
of  the  plants  are  given  in  form  of  solutions  when  possible.  The  solu- 
tions are  made  up  according  to  the  following  figures,  which  show  the 
strength  of  the  solutions  as  actually  prepared  and  kept  for  use : 


Strength  of  nutritive  solutions. 


Xames  of  solution. 

1 c.  c.  solution 
contains — 

Corresponding 
to — 

KC1 

0.  0745  grm. 
0.  0870  grm. 

0. 1010  grm. 

0.820  grm. 
0.  08u0  grm. 

39  mgrm.  K. 
39mgrm.K. 
C 39  mgrm.  K. 
1 14  mgrm.  X. 
14 mgrm.  X. 
28mgrm.  X. 

k2so4 

kno3 

Ca(XOv)2 

kh4n63 

One  cubic  centimeter  of  all  phosphoric  acid  salt  solutions  contains 
71  millograms  of  P205;  e.  g.: 


Strength  of  phosphoric  acid  solutions. 


Xame  of  solution. 

1 c.  c'.  solution 
contains — 

Corresponding  to— 

KH0PO4 

k,hpo4 

CaH4(P204)i; 

0. 136  grm. 
0. 174  grm. 
0. 117  grm. 

71  mg.  P2Os,  39  mgrm.  K. 
71  mg.  P205,  78  mgrm.  K. 
71  mg.  P205,  20  mgrm.  Ca. 

By  use  of  nutritive  solutions  of  such  composition  it  is  very  easy  to 
produce  any  desired  combinations  of  plant  food  and  readily  to  substi- 
tute one  for  another. 
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Chemically  pure  salts  only  are  used  in  the  preparation  of  the  nutri- 
tive solutions.  The  purity  of  the  salts  is  tested  from  time  to  time  by 
chemical  analysis.  The  solutions  are  made  up  to  the  required  strength 
and  then  analyzed  a second  time.  The  solutions,  when  ready  for  use, 
are  stored  in  glass  bottles. 

FILLING  THE  POTS. 

As  a rule  sand  is  used  only  in  pots  of  the  two  smaller  sizes,  namely, 
those  holding  9 and  17J  pounds.  Only  these  will  be  referred  to  here, 
as  the  filling  of  the  largest  pots  will  be  more  conveniently  described  in 
connection  with  the  description  of  the  experiments  with  sugar  beets, 
for  which  they  are  used. 

Unless  the  nature  of  the  experiment  requires  a special  process  of 
purification  or  sterilization  the  sand  is  simply  passed  through  a 0.5  mm. 
sieve,  and  then  either  9 or  17J  pounds  are  weighed  out  and  the  nutri- 
tive solutions  are  added.  The  solutions  are  measured  from  accurate 
burettes.  Solutions  which  are  to  be  used  in  a given  pot  may  be  meas- 
ured out  into  a single  flask,  unless  precipitates  are  formed.  The  latter 
method  is  usually  followed,  since  phosphoric  acid  is  commonly  supplied 
in  the  form  of  the  basic  salts.  The  phosphoric  acid  solutions  are  diluted 
to  200  c.c.  and  the  other  solutions  to  300  c.c.  with  distilled  water.  Imme- 
diately before  filling  the  pots  the  two  solutions  are  put  together,  and 
200  c.c.  of  distilled  water  added  for  the  9 pound  pots  or  400  c.c.  for  17 J 
pound  pots.  The  solutions  are  then  added  to  the  sand,  which  has  been 
previously  weighed  out  into  a large  porcelain  or  enameled  ironware 
dish,  and  thoroughly  mixed  with  it.  If  solid  plant  food,  as  for  instance 
calcium  carbonate,  is  to  be  added,  it  should  be  rubbed  in  a mortar  with 
a little  of  the  sand  and  thoroughly  mixed  with  the  main  portion  before 
the  nutritive  solutions  are  added.  The  amount  of  water  (700  c.c.)  thus 
added  to  9 pounds  of  sand  corresponds  to  about  three  fourths  of  its 
water-holding  capacity,  as  9 pounds  are  saturated  by  approximately  1 
liter  of  water.  In  the  pots  with  17^  pounds  of  sand  twice  as  much 
water  can  not  be  added  for  the  diameter  of  the  pots  being  the  same  in 
both  cases  the  depth  of  the  sand  is  twice  as  great.  As  stated  above, 
the  capacity  of  the  sand  for  holding  water  diminishes  with  increase  in 
the  height  of  the  column  of  sand.  On  this  account  only  900  c.c.  of  water 
can  be  added  to  the  pots  containing  17|  pounds  of  sand.  If  1,000  c.c. 
are  added  the  sand  in  the  bottom  of  the  pot  becomes  more  wet  than 
that  at  the  top.  In  hot  summer  days,  however,  when  the  plants  are 
growing  rapidly  and  evaporation  is  at  a maximum,  1,000  c.c.  may  be 
used. 

If  other  materials — soil  infusions,  for  example — are  to  be  used  they 
are  best  mixed  with  the  nutritive  solutions  before  the  latter  are  added 
to  the  sand.  After  the  solutions  have  been  intimately  mixed  with  the 
sand — best  with  a tin  or  German  silver  spoon — the  sand  is  transferred 
to  the  pot. 
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Before  the  pots  are  filled  provision  must  be  made  for  circulation  of 
air  through  the  sand.  The  holes  in  the  bottom  of  the  pots  are  to  facili- 
tate this.  The  pot  is  filled  to  the  depth  of  about  one  inch  with  pieces  of 
quartz  three  fourths  to  one  inch  in  diameter.  These  are  covered  with 
a layer  of  clean  cotton  batting.  The  pot  is  then  filled  to  the  top  with 
the  moist  loose  sand,  which  is  only  lightly  packed.  The  implements 
used  in  the  mixing  and  transfer  of  the  sand  are  washed  with  a little 
distilled  water,  and  in  this  way  the  residues  of  sand  and  nutritive  solu- 
tions are  brought  into  the  pot.  Of  course  all  loss  must  be  avoided  and 
the  pots  must  be  filled  to  the  right  height.  The  pots  used  by  the  sta- 
tion vary  so  little  in  size  that  this  makes  little  difficulty.  The  packing 
down  of  the  sand  in  the  pots  is  best  done  with  a bent  tin  spoon  an  inch 
in  diameter,  the  handle  of  which  is  lengthened  by  soldering  on  a heavy 
wire. 

The  subsequent  watering  of  the  plants  is  greatly  simplified  if  the 
filled  pots  all  have  the  same  weight  at  the  outset.  The  weights  of  the 
pots  are  readily  equalized  by  varying  the  amount  of  quartz  pebbles  at 
the  bottom.  Since  the  same  quantities  of  sand  and  water  are  added  in 
each  case  these  weights  must  be  alike  whem  filled.  This  weight 
remains  unchanged,  as  at  each  watering  enough  water  is  added  to  bring 
it  back  to  the  original  weight. 

SEED  AND  PLANTING. 

Only  the  best  quality  of  seed  is  used.  In  order  to  insure  the  great- 
est possible  uniformity  among  the  grains  of  seed  used  in  an  experi- 
ment, a somewhat  tedious  but  absolutely  necessary  process  must  be 
followed.  From  a large  quantity  of  seed  such  grains  are  selected  as 
are  of  unquestionably  good  quality,  normally  developed,  in  no  way 
damaged,  and  as  nearly  as  possible  of  the  same  size.  The  average 
weight  of  a single  grain  of  the  lot  is  then  determined,  and  limits,  vary- 
ing with  the  weight  of  the  seed  in  question,  are  selected  within  which 
the  weights  of  the  seeds  to  be  used  in  the  experiment  shall  fall.  Then 
each  grain  is  weighed  with  an  accurate  analytical  balance,  and  only 
those  are  selected  whose  weights  vary  within  the  narrow  limit.  A few 
actual  cases  may  be  cited  by  way  of  explanation : 


Weights  of  seeds  used. 


Kind  of  seed. 

Average 
weight  of 
seeds. 

Range  of 
weight 
allowed. 

Barley,  1894 

Mg. 

33.8 
36.4 
43.7 

39.9 

172.2 

181.2 
118.4 

Mg. 

31  to  36 

32  to  38 
41  to  47 
35  to  43 

164  to  180 
170  to  190 
110  to  130 

Barley,  1885 

Oats,  1883 

Oats,  1884 

Peas,  1883 

Peas,  1884 

Lupines,  1887 
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This  accurate  selection  with  the  balance  is  indispensable  in  order 
to  secure  uniformity  in  the  size  of  the  seed  and  consequently  equal 
amounts  of  reserve  food  for  the  use  of  the  young  plants.  If  this  condi- 
tion is  observed,  the  size  of  the  germinating  plantlets  in  all  the  pots  j 
of  a given  series  will  be  the  same  at  the  beginning  of  the  experiment  i 
proper. 

In  case  of  very  small  seeds,  such  as  clover,  beets,  etc.,  when  weigh-  \ 
ing  is  not  practicable,  all  the  more  pains  should  be  taken  in  the  j 
selection. 

The  selected  grains  are  soaked  in  distilled  water  for  twenty-four 
hours  and  then  allowed  to  germinate  upon  moist  sand  in  a crystallizing 
dish.  A sheet  of  filter  paper  is  laid  loosely  over  the  seeds  and  the  dish 
is  covered  with  a glass  plate.  The  seeds  are  planted  as  soon  as  the 
rootlets  appear  and  a normal  germ  is  visible,  the  latter  being  a neces- 
sary condition,  especially  in  case  of  lupines.  Only  those  grains  should 
be  used  in  a series  of  experiments  which  show  as  nearly  as  possible  the 
same  germinative  energy.  The  germinated  seeds  are  planted  to  the 
depth  of  0.4  to  1 inch  in  the  sand,  and  twice  as  many  as  the  required 
number  of  plants  are  used. 

When  the  seeds  are  planted  a wadding  is  placed  over  the  pots  to 
keep  the  upper  layer  of  sand  from  drying  out,  but  removed  as  soon  as 
the  first  plants  appear. 

CONDITIONS  OF  CULTURE  OF  THE  PLANTS. 

Almost  every  plant  has  its  own  special  requirements  as  regards 
moisture  and  combinations  of  nutritive  solutions.  The  following  gen- 
eral rules  will  be  found  of  use  in  the  culture  of  plants  whose  require- 
ments are  not  yet  well  worked  out: 

Small  plants  grow  well  in  pots  containing  9 pounds  of  sand,  while 
larger  ones,  and  especially  those  with  longer  roots,  thrive  better  in  pots 
16  inches  high  and  about  6 inches  in  diameter.  Pots  of  the  dimensions 
last  named  hold  about  33  pounds  of  sand  and  can  be  handled  with 
comparative  ease.  They  are  especially  useful  where  it  is  desirable  to 
grow  a large  number  of  plants  in  the  same  pot.  If  an  increase  in  the 
volume  of  soil  is  required  it  is  best  to  increase  the  diameter  rather 
than  the  height  of  the  pot. 

The  use  of  pots  more  than  16  inches,  or  at  the  outside  20  inches,  in 
height  for  plants  with  deep-reaching  roots  has  this  disadvantage,  that  :j 
the  water  holding  power  of  the  sand  decreases  rapidly  as  its  height  is 
increased.  Where  deeper  pots  are  necessary,  as  with  sugar  beets, 
some  material  must  be  added  to  the  sand  to  increase  its  water-holding 
power,  as  will  be  explained  beyond. 

The  degree  of  moisture  best  adapted  to  the  wants  of  ’all  plants 
seems  to  be  40  to  60  per  cent  of  the  total  water-holding  capacity  of  the 
soil. 
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Naturally  there  is  no  single  combination  of  nutritive  solutions  which 
exactly  meets  the  wants  of  all  plants,  but  the  following  is  perhaps  as 
good  a combination  for  general  use  as  any: 

4 c.c.  of  solution  of  K2HP04. 

4 c.c.  of  solution  of  MgSCq. 

4 c.c.  of  solution  of  KC1.  * 

4 c.c.  of  solution  of  CaCl2. 

10  to  30  c.c.  of  solution  of  NH4NO3. 

Phosphoric  acid  is  here  supplied  as  dibasic  phosphate,  the  form  best 
adapted  to  the  needs  of  most  plants.  Some  plants  will  bear  a mono- 
basic phosphate,  but  others  will  not  endure  it  at  all.  Tribasic  phos- 
phates often  do  not  produce  good  results. 

As  a rule  the  same  amounts  of  solution  will  be  sufficient  for  pots 
holding  17£  pounds  of  sand,  but  the  quantity  may  be  increased  by  half, 
i.  e.j  using  6 c.  c.  of  solution  instead  of  4. 

In  general  nitrogen  is  best  applied  in  the  form  of  ammonium  nitrate, 
the  quantity  being  regulated  by  the  amount  wffiich  the  plants  are  capa- 
ble of  utilizing.  If  the  use  of  other  forms  of  nitric  acid  is  desired,  cal- 
cium nitrate  is  especially  to  be  recommended  and  potassium  nitrate 
next,  or  a mixture  of  both,  but  sodium  nitrate  does  not  seem  to  pro- 
duce as  good  results. 

The  legumes  thrive  best  when  no  nitrogen,  or  at  least  a very  small 
quantity,  is  supplied,  and  always  in  the  form  of  ammonium  nitrate. 

I Care  must  be  taken,  however,  not  only  to  have  bacteria  present  in  the 
soil,  but  also  to  have  just  the  kinds  needed  by  the  particular  kind  of 
I legumes.  The  sand,  therefore,  should  be  inoculated  either  with  soil 
infusion  or  with  a pure  culture  of  the  bacterium  appropriate  to  the 
j plant. 

METHODS  WITH  SUGAR  BEETS. 

Sugar  beets  are  grown  in  pots  32  inches  deep.  Pure  sand  can  not  be 
used  for  the  experiments  for  the  reason  above  stated,  namely,  that 
I water  can  not  be  distributed  evenly  through  so  high  a column  of  sand. 

The  only  way  to  surmount  this  difficulty  is  to  increase  the  water- 
| holding  power  of  the  sand.  In  efforts  to  accomplish  this,  various 
! materials  such  as  sawdust  and  so-called  “ alphas  toff”  were  added,  but 
entirely  without  success.  The  only  admixture  by  the  aid  of  which  it 
has  been  found  possible  to  produce  normal  beets  is  peat.  The  station 
uses  Gif  horn  peat*  obtained  from  the  newest  layers. 

Preparation  of  the  peat. — To  be  lit  for  use  the  peat  must  be  dry, 
finely  pulverized  and  neutral  in  reaction,  and  unable  to  yield  any  con- 
1 siderable  quantity  of  potash,  phosphoric  acid,  or  nitrogen  to  the  plant. 
The  crude  peat  must  therefore  be  prepared  for  use.  The  process  is  as 
follows:  The  air-dried  material  is  ground  and  passed  through  a 3 mm. 
sieve.  Thirteen  pounds  of  crude  peat,  equivalent  to  11  pounds  of  dry 
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matter,  are  then  treated  with  25  liters  of  1 per  cent  hydrochloric  acid. 
The  mixture  is  thoroughly  agitated  and  allowed  to  stand  for  three 
days.  Recently  50  liters  of  the  diluted  acid  have  been  used  with  11 
pounds  of  peat.  After  three  portions  of  13  pounds  each  have  been 
extracted  with  dilute  acid,  they  are  placed  in  a large  cask  and  washed 
with  ordinary  city  (aqueduct)  water  until  the  acid  reaction  of  the  wash 
water  completely  disappears.  The  cask  used  is  4 feet  high  and  3 feet 
in  diameter.  It  has  a perforated  shelf  upon  which  the  peat  rests  some 
distance  above  the  bottom,  and  at  the  bottom  is  a stopcock  by  means 
of  which  the  wash  water  is  removed.  The  peat  is  treated  with  230 
liters  of  water  for  some  hours,  the  water  is  drawn  off  and  the  treat- 
mentis  ' repeated,  with  frequent  stirring.  Several  such  washings 
may  be  made  in  a day.  The  operation  is  repeated  forty  or  fifty  times 
so  that  10  or  11  cm.  of  water  will  be  used  for  the  33  pounds  of  dry 
substance  treated.  The  peat  is  next  divided  into  several  small  por- 
tions, which  are  washed  with  distilled  water  until  upon  testing  no 
chlorine  is  found  to  be  present.  About  400  liters  of  distilled  water  are 
required  for  the  final  washing.  The  peat  is  then  pressed  and  dried, 
precautions  being  taken  to  prevent  its  contamination  by  rain  or  dust. 

This  work  is  done  in  winter  in  the  preparation  room,  and  as  the  green- 
house is  then  empty  it  makes  a very  convenient  drying  room.  By  this 
extraction  with  hydrochloric  acid  the  soluble  plant  food,  particularly 
nitrogen,  potash,  and  phosphoric  acid,  are  almost  completely  removed. 
The  acids  (hydrochloric  and  humic)  remaining  in  the  peat  are  com- 
pletely neutralized  by  the  calcium  carbonate  contained  in  the  aqueduct 
water,  and  the  nitrogen,  phosphoric  acid,  and  potassium  compounds 
left  are  in  insoluble  forms,  or  at  least  in  such  condition  that  the  plants 
can  only  use  extremely  small  amounts  of  them.  Analysis  of  the  dry 
matter  of  crude  and  purified  peat  gave  the  following  results: 


Analysis  of  crude  and  purified  peat. 


Crude 

peat. 

Purified 

peat. 

Per  cent. 

Per  cent. 

Sulphuric  acid 

0.  730 

0. 149 

Phosphoric  acid 

0.  351 

0.  054 

Calcium  oxide  

1.205 

2.  660 

Magnesium  oxide. 

0.  239 

0.  389 

Potassium  oxide 

0.  086 

0.  017 

Sodium  oxide 

0.  585 

0. 140 

Nitrogen 

0.  463 

0.  338 

The  increase  of  lime  and  magnesia  in  the  purified  peat  comes  from 
the  water  and  results  from  the  neutralization  of  the  acids  which  the 
peat  retains.  The  nitrogen  content  of  the  peat  remains  comparatively 
high  after  purification.  Experiments  have  indicated,  however,  that 
the  plants  are  able  to  utilize  only  that  portion  which  is  removed  by 
the  action  of  the  hydrochloric  acid.  Thus  the  amount  of  dry  substance 
of  the  sugar  beet  which  a given  quantity  of  nitrogen  salts  added  to 
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tlie  soil  Trill  produce  can  be  approximately  determined  by  experiment. 
Assuming*  that  of  the  total  nitrogen  in  the  crude  peat  only  that  which 
can  be  removed  by  hydrochloric  acid  can  be  utilized,  it  is  easy  to  cal- 
culate how  much  dry  substance  ought  to  be  produced  if  the  beet  is 
grown  in  the  crude  peat.  The  observed  results  agree  with  the  calcu- 
I lations,  and  the  inference  is  that  the  beets  utilize  none,  or  at  any  rate 
I extremely  little,  of  the  nitrogen  of  the  purified  peat. 

The  purified  peat,  after  being  passed  again  through  a 3 mm.  sieve 
and  carefully  mixed,  is  ready  for  use.  Since  peat  will  retain  large 
quantities  of  water,  it  is  necessary  to  add  only  about  6 per  cent  of  it  to 
the  sand  in  order  to  produce  an  even  distribution  of  the  water  through- 
out the  beet  pot. 

Filling  tlie  pots. — The  process  of  filling  the  pots  may  be  described 
| briefly  (Fig.  18).  It  is  not  easy  to  mix  dry  sand  and  peat  evenly,  but 
i this  is  readily  done  when  5 per  cent  of  water  is  added  to  the  sand.  As 
a rule  the  material  for  a large  number  of  pots,  say  thirty,  is  mixed  at  a 
single  time.  The  necessary  amount  of  sand  is  spread  upon  the  carefully 
cleaned  cement  floor  of  the  preparation  room  and  the  required  quan- 
tity of  water  added.  The  sand  is  then  mixed  with  shovels,  passed 
through  a 20  mm.  sieve  to  break  up  any  coarse  lumps,  spread  out  again, 
and  the  requisite  amount  of  peat  added.  The  whole  mass  is  well 
| mixed  with  shovels  and  passed  through  a 5 mm.  sieve,  thus  securing  a 
i completely  homogeneous  mixture.  It  is  then  collected  into  a compact 
heap  and  covered  for  further  use. 

In  filling  the  pots  the  portions,  usually  about  57  pounds  each,  are 
weighed  out,  and  each  portion  is  mixed  with  the  nutritive  solutions  and 
necessary  water  in  a large  wooden  trough  and  then  placed  loosely  in 
the  pot.  The  pots  are  of  so  nearly  the  same  size  that,  with  a little 
experience,  it  is  an  easy  matter  to  fill  them  all  to  the  same  height. 

Aeration  and  the  distribution  of  water  in  the  soil  play  an  important 
role  in  these  tall  pots.  In  the  earlier  experiments  a layer  2 inches  deep 
of  quartz  pebbles  about  the  size  of  dove’s  eggs  was  always  placed 
upon  the  bottom  of  the  pots,  which  had  four  openings.  This  layer  was 
covered  with  cotton  batting  and  the  soil  material  then  added.  Later 
this  arrangement  was  modified  in  several  ways.  The  layer  of  stones 
was  extended  up  the  sides  of  the  potto  a height  of  8 inches  on  all  sides, 
or  the  original  arrangement  was  adhered  to,  but  a perforated  porcelain 
tube  10  inches  high  was  placed  upright  in  the  center  of  the  bottom,  or 
an  inverted  porcelain  funnel  of  about  the  same  height  was  placed  over 
the  layer  of  pebbles  to  increase  the  air  space  within  the  pot.  All  these 
contrivances,  however,  had  to  be  abandoned  on  account  of  the  difficulty 
in  regulating  the  moisture. 

In  the  beginning  the  soil  material  contains  about  11  or  15  per  cent  of 
water.  The  addition  of  any  larger  quantity  than  this  would  leave  the 
excess  to  collect  in  the  bottom  of  the  pot  while  the  plants  are  still  small. 
The  mass  of  beet  roots  soon  reaches  the  bottom,  however,  and  as  soon  as 
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the  plants  begin  to  grow  rapidly  the  quantity  of  water  may  be  increased 
to  17  or  18  per  cent,  according  to  the  size  of  the  beet.  A great  deal  of 
difficulty  is  still  met  with,  for,  although  thb  peat  has  the  property  of 
absorbing  and  retaining  very  large  quantities  of  water,  when  it  once 
does  become  dry  it  is  very  hard  to  moisten  again,  and  unfortunately 
this  happens  very  often  both  in  the  upper  and  lower  parts  of  the  pot. 
The  sun  dries  out  the  surface  soil,  and  the  same  result  is  produced  at 
the  bottom  by  the  constant  change  of  air  and  the  avidity  with  which 
the  beet  roots  absorb  the  water.  Under  certain  conditions  the  mois- 
ture may  sink  as  low  as  2 per  cent.  With  beets  in  normal  growth  only 
that  portion  of  the  soil  lying  between  about  8 and  16  inches  below  the 
surface  remains  constantly  moist.  If  a larger  quantity  of  water  is 
added  to  such  a pot  the  upper  and  lower  portions  of  the  soil  do  not 
become  thoroughly  wet,  and,  since  the  middle  portion  can  not  retain 
the  excess  of  water,  it  runs  out  through  the  holes  in  the  bottom  of  the 
pot,  carrying  with  it  a portion  of  the  plant  food,  and  spoils  the  experi- 
ment. By  careful  and  frequently  repeated  watering  the  upper  por- 
tion of  the  soil  may  be  brought  back  to  the  proper  moisture  content  or 
even  kept  from  drying  out  at  all,  but  when  the  lower  portion  becomes 
dry  this  is  impossible,  and  hence  the  plants  can  utilize  only  part  of  the 
food  contained  in  this  portion  of  the  soil.  These  difficulties  necessi- 
tated the  following  change  in  arrangement: 

The  holes  in  the  bottom  of  the  pot  are  tightly 
closed  to  prevent  escape  of  water.  An  even  layer 
of  the  quartz  pebbles  is  placed  on  the  bottom, 
and  between  this  and  the  side  of  the  pot  is  intro- 
duced a glass  tube  34  inches  long  and  0.4.incli  in 
inside  diameter,  reaching  a few  inches  above  the 
top  of  the  pot.  A flower  pot  6 inches  high  and  8 
inches  wide  at  the  top  is  inverted  over  the  layer 
of  pebbles.  The  space  between  the  sides  of  the 
sAND8,PEATflower  pot  and  culture  pot  is  filled  with  quartz 
pebbles.  The  size  of  the  pebbles  gradually  de- 
creases from  bottom  to  top  until  at  the  top  the 
interstices  become  so  small  as  to  prevent  the 
downward  passage  of  the  mixture  of  sand  and 
peat.  The  pot  is  next  filled  about  half  full  of  the 
sand  and  peat,  and  then  two  glass  tubes  approxi- 
mately 16  inches  long  are  introduced  on  opposite 
sides  of  the  pot  and  allowed  to  project  a few  inches 
Later  on,  a part  of  the  water  is 


PEBBLES 


Pig.  18. — Cross  section  of  pot, 

showing  method  of  filling  for  above  itg  top. 


uigar-beet  cultures. 


added  through  these  tubes,  and  is  thus  carried 


directly  to  the  lower  portions  of  the  soil.  The  surface  of  the  soil  in 
the  pot  is  covered  to  a depth  of  4 inches  with  a layer  of  pure  sand. 
It  is  easy  to  keep  this  sand  constantly  moist,  and  thus  the  upper  por- 
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tiou  of  the  soil  mixture  of  sand  and  peat  below  is  prevented  from  dry- 
ing out. 

If  care  is  taken  to  add  water  at  proper  intervals,  partly  at  the  top 
and  partly  through  the  short  side  tubes,  the  distribution  of  the  water 
throughout  the  pot  may  be  kept  constant.  The  larger  tube,  which 
extends  to  the  bottom  of  the  pot,  insures  a sufficient  supply  of  fresh 
air,  and  by  the  introduction  of  a smaller  tube  within  it  any  water 
collecting  in  the  bottom  of  the  pot  maybe  removed.  Water  seldom 
collects  on  the  bottom  of  the  pot,  however,  and  probably  this  difficulty 
might  be  obviated  entirely.  The  accompanying  sketch  (Fig.  18)  shows 
the  appearance  of  a beet  pot  filled  in  the  manner  just  described.  With 
an  arrangement  of  this  kind  the  water  content  of  the  soil  may  be 
increased  without  danger  to  more  than  20  per  cent  when  requirecl  by 
the  growth  of  the  beet. 

CARE  OF  THE  PLANTS  DURING  THE  PERIOD  OF  VEGETATION. 

As  soon  as  the  young  plantlets  have  been  placed  in  the  culture  pots 
they  must  be  carefully  shielded  from  injury,  and  especially  from  frost 
at  night.  If  all  grow,  they  must  be  thinned  out  while  still  young ; that 
is  to  say,  half,  including  the  sickly  ones,  are  removed.  All  of  the  plants 
thus  taken  out  are  analyzed  to  determine  whether  they  have  with- 
drawn any  plant  iood  from  the  soil  medium,  and,  if  so,  how  much. 

Watering. — At  this  time  the  task  of  watering  begins.  As  already 
explained,  the  moisture  content  of  the  soil  must  be  watched  closely, 
since  it  affects  the  growth  so  greatly  and  because,  furthermore,  the 
escape  of  water  by  transpiration  serves  as  a measure  of  the  growth  of 
the  plant.  The  maximum  amount  of  water  allowed  for  each  pot  corre- 
sponds to  two  thirds  of  the  total  water-holding  capacity  of  the  soil 
medium,  be  that  pure  sand  or  sand  and  peat.  If  no  more  water  than 
this  is  added,  none  will  run  through  the  pot  and  no  receptacle  for 
water  will  be  needed  underneath.  In  regulating  the  water  supply 
natural  conditions  of  growth  are  imitated  as  closely  as  possible;  that 
is  to  say,  the  soil  is  not  kept  evenly  moist,  but  the  quantity  of  water 
continually  varies.  The  pots  may  be  allowed  to  dry  as  much  as  can  be 
done  without  injury  to  the  plants,  and  then  moisture  is  restored.  In 
the  watering  of  each  pot  the  amount  of  water  lost  by  evaporation 
is  determined  by  weighing  and  is  replaced  by  distilled  water.  A 
special  arrangement  for  watering  those  pots  which  become  hard  to 
handle  during  the  vegetation  period  has  been  contrived  and  completely 
meets  the  requirements  of  the  case  (Fig.  19).  A workman  places  the 
smaller  pots  on  the  scales  and  returns  them  by  hand,  while  the  larger 
ones  are  moved  by  aid  of  a crane  and  pulleys.  The  watering  itself  is 
done  by  a station  assistant.  Two  workmen  can  be  used  advantageously 
to  insure  a rapid  and  safe  transfer  of  the  pots.  In  this  way  it  is  possible 
to  water  a whole  wagonful  of  the  smaller  pots  in  half  or  three  quarters 
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of  an  hour.  Four  of  these  wagons  are  ordinarily  used  for  small  pots. 
Tlie  quantities  of  water  evaporated  are  entered  in  a record  book  at 
each  watering. 

In  watering  the  sugar-beet  pots,  of  which  there  are  about  one  hun- 
dred, weighing  from  110  to  130  pounds  each,  the  aid  of  two  workmen  is 
necessary.  With  them  a wagonful  of  eleven  pots  may  be  watered  in 
fifteen  minutes.  When,  however,'  part  of  the  water  has  to  be  added 
through  the  tubes  above  described  the  process  is  slower. 


At  the  beginning  of  the  experiment  the  plants  are  only  watered  at 
considerable  intervals,  but  on  hot  summer  days,  especially  in  the  period 
of  rapid  growth,  they  must  be  watered  at  least  once  and  often  twice  a 
day.  The  majority  of  plants,  such  as  the  grains  and  also  peas,  lupines, . 
etc.,  require  during  their  period  of  maximum  growth  from  300  to  400  c.c.  j 
of  water  per  day.  Many  plants  need  more;  sugar  beets,  for  instance, 
average  a liter  and  a half.  Under  these  conditions  several  hundred 
liters  of  water  are  used  every  day.  This  has  to  be  prepared  and  care- 
fully tested  at  the  station. 

The  watering  of  the  sterilized  pots  will  be  described  beyond. 

Support  and  protection  of  plants. — In  order  to  protect  from  dam- 


.Fig.  19.— Method  of  watering  large  pots. 
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age  by  wind  plants  which  grow  to  a considerable  height,  as  peas,  barley, 
oats,  etc.,  supports  are  necessary.  From  two  to  four  strips  of  wood, 
about  3 to.4J  feet  long,  are  fastened  perpendicularly  by  wire  to  the  out- 
side of  the  pot,  at  equal  distances  from  each  other.  Between  them,  at 
intervals  of  about  8 inches,  are  placed  rings  of  glass  tubing  with  three 
or  four  radial  connections.  For  the  grasses  a single  glass  tube  is 
usually  placed  in  the  middle  of  the  pot,  held  in  place  at  the  top  of  the 
pot  by  a glass  rod  crossing  the  pot  at  right  angles  and  fastened  to  its 
edges.  The  rings  are  then  placed  at  intervals  upon  this  upright  rod. 
The  individual  parts  are  made  to  grow  through  the  several  open  divi- 
sions of  the  rings,  i.  e.,  are  separated  by  the  radial  rods,  and  these  sup- 
ports generally  suffice,  although  fastening  with  twine  is  sometimes 
necessary.  The  upright  rods,  rings,  etc.,  are  weighed  and  their  weight 
added  to  that  of  the  pot. 

The  ways  in  which  the  plants  are  protected  from  possible  harm  from 
birds  and  from  bad  weather,  without  interference  with  the  supply  of 
light,  were  described  above.  The  plants  must  be  carefully  and  per- 
sistently kept  free  from  worms  and  insects,  which  often  make  their 
appearance  in  large  numbers.  All  leaves  which  fall  off  during  the 
period  of  vegetation  are  collected,  dried,  and  added  to  the  crop  at  the 
close  of  the  experiment. 

Records  of  observations — photographs. — Notes  on  the  condition  of 
the  plants  are  made  at  short  intervals  during  the  summer,  and  thus  a 
record  of  their  growth  is  obtained.  All  plants  which  show  any  inter- 
esting peculiarities  are  photographed.  This  is  done  especially  with 
series  of  plants  to  which  have  been  added  different  amounts  of  a given 
plant  food.  Such  series  are  photographed  several  times ; for  example, 
when  the  action  of  the  iff  ant  food  begins  to  be  manifest,  when  the 
plants  are  in  blossom,  and  when  they  are  mature.  The  roots  of  the 
plants  are  photographed  in  water  in  a holder  devised  for  the  purpose. 
This  holder  is  a water-tight  box  24  inches  long,  2 inches  wide,  and  12 
inches  deep.  The  sides  are  of  glass  and  the  ends  of  tin.  The  top  is 
open,  and  when  in  use  the  box  is  filled  to  the  brim  with  water.  The 
roots  are  spread  out  in  any  shape  desired  within  the  box,  and  thus 
photographed. 

HARVESTING  THE  PLANTS. 

In  harvesting,  the  parts  of  the  plants  above  and  beneath  the  soil 
must  be  collected  and  sometimes  also  the  soil  material  itself.  The  cor- 
rect answers  to  all  the  questions  which  have  been  raised  in  the  experi- 
ments above  described  are  to  be  found  by  analyzing,  not  the  whole 
plants  together,  but  the  various  parts,  stem  and  leaves,  seed,  chaff,  and 
roots,  separately.  In  this  way  alone  is  it  possible  to  find  out  through 
chemical  analysis  which  of  the  different  nutritive  materials  are  of  spe- 
cial use  in  building  up  this  or  that  part  of  the  plant;  in  what  form  the 
plant  food  may  be  supplied  with  the  greatest  advantage,  and,  if  the 
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plants  are  harvested  in  different  stages  of  development,  at  what  period 
of  growth  the  plant  takes  up  the  main  part  of  its  food. 

We  may  first  describe  the  harvesting  of  the  parts  of  the  plant  above 
ground.  All  plants  are  cut  off  just  above  the  root.  In  case  of  the 
Graminece  the  stalks  with  and  without  ears  are  counted  and  measured. 
The  ears  are  then  cut  off  from  the  stalks,  and  measured  after  the 
removal  of  the  chaff.  The  grains'  of  each  ear,  both  normal  and  unde- 
veloped, are  counted  and  separated. 

The  straw  is  cut  into  short  pieces  and  the  several  parts  of  the  plant, 
namely,  straw,  chaff,  and  normal  and  undeveloped  grains  of  seeds,  are 
placed  in  paper  bags.  The  paper  used  in  making  these  bags  will  stand 
a temperature  of  100°  to  105°  C.  for  several  days  without  breaking. 

The  procedure  is  the  same  with  peas,  lupines,  mustards,  etc.  The 
main  stem  and  the  branches  are  measured,  the  seeds,  both  normal  and 
undeveloped,  are  separated  and  collected  as  above  described. 

The  parts  of  the  plant  which  have  been  harvested  are  dried  to  a 
constant  weight  in  ovens,  which  are  heated  to  100°  C.  by  gas  at  a con- 
stant pressure,  and  then  carefully  weighed.  Immediately  after  weigh- 
ing each  part  is  ground  as  quickly  as  possible  in  a warm  iron  mortar 
and  passed  through  a 1 mm.  sieve.  The  pulverized  material  is  placed 
in  tightly  stoppered  bottles  to  prevent  the  further  absorption  of  mois- 
ture and  is  kept  in  this  way  for  subsequent  chemical  analysis.  Of 
course  the  data  thus  obtained  and  all  points  of  interest  regarding  the 
plants  are  entered  in  the  proper  record  books. 

In  collecting  the  subterranean  parts  of  the  plants  one  or  the  other 
of  the  two  following  methods  is  employed,  according  as  the  roots  only, 
or  both  roots  and  soil,  are  to  be  analyzed:  If  the  roots  only  are  to  be 
harvested  the  pot  is  inverted  upon  a 0.5  mm.  sieve  about  50  cm.  in 
diameter.  By  gently  tapping  the  pot  the  soil  separates  from  its  walls 
and  the  pot  may  then  be  easily  removed,  leaving  the  contents  in  its 
almost  unaltered  form  standing  upon  the  sieve.  The  quartz  pebbles 
and  sheet  of  cotton  originally  in  the  bottom  of  the  pot,  but  now  upon 
the  top  of  the  soil,  are  removed  with  great  care  so  as  not  to  disturb 
the  roots,  and  the  sieve  with  its  contents  is  then  immersed  in  a cask  of 
water.  With  gentle  shaking  the  sand  passes  through  the  sieve  while 
the  roots  remain  upon  it.  By  careful  shaking  or  washing  with  a small 
stream  of  water  the  separation  of  the  sand  from  the  roots  may  be 
almost  complete. 

The  roots  are  then  placed  in  an  evaporating  dish,  which  is  best  lined 
with  filter  paper  to  prevent  the  roots  from  sticking  to  its  surface,  and 
are  dried  at  ordinary  or  low  temperature.  After  drying,  the  roots  are 
cut  into  short  pieces  and  placed  again  upon  a 0.5  mm.  sieve  in  order 
to  separate  the  sand  still  adhering  to  them.  The  subsequent  drying 
at  100°  C.,  weighing,  grinding,  and  preservation  are  performed  in  the 
usual  way. 

If  the  sand  is  to  be  collected  for  analysis  at  the  same  time  as  the 
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roots,  the  pot  is  first  placed  upon  a 2 mm.  sieve.  After  the  pebbles  and 
cotton  have  been  removed  the  mass  is  broken  up  somewhat  and  half  or 
two  thirds  of  the  sand  passed  through  the  sieve,  with  care  to  avoid 
rubbing,  which  would  injure  the  roots.  The  roots  and  the  adhering 
sand  are  then  transferred  to  a 0.5  mm.  sieve  and  treated  as  described 
above. 

The  sand  obtained  by  the  first  sifting  is  dried  at  ordinary  tempera- 
ture in  large  open  dishes  and  then  passed  through  a 0.5  mm.  sieve. 
The  roots  remaining  upon  the-  sieve  are  then  added  to  larger  portion, 
and  the  sand  is  preserved  in  sfcrppered  glass  bottles.  In  the  case  of 
pots  which  have  been  kept  sterilized  the  layers  of  coarse  sand  and  peat 
must  be  carefully  removed  from  the  surface  of  the  sand  before  the  pro- 
cess of  separation  of  sand  and  roots  is  begun. 

The  harvesting  of  the  Sugar  beets  is  conducted  in  a somewhat  differ- 
ent manner.  As  soon  as  the  beets  have  been  removed  from  the  pot 
the  leaves  and  small  roots  are  cut  and  all  adhering  soil  material  is 
carefully  brushed  and  washed  away.  The  beets  are  photographed, 
generally  several  together,  especially  when  a series  of  experiments  has 
been  conducted  to  show  the  effects  of  different  quantities  of  a given 
plant  food.  Thereupon  the  beets  are  taken  at  once  to  the  laboratory, 
where,  as  a rule,  the  following  determinations  are  made,  namely,  weights 
of  fresh  and  dry  substance  of  the  beet,  leaves,  and  roots;  the  sugar 
content,  determined  by  the  polarization  of  the  juice  and  by  digestion 
with  alcohol;  and  the  content  of  nitrogen,  phosphoric  acid,  and  potash, 
as  the  case  may  demand.  Complete  ash  analyses  also  are  often  made. 
These  several  operations  are  conducted  as  follows : As  soon  as  the  beets 
come  to  the  laboratory  the  stems  are  cut  off  and  weighed.  Two  hun- 
dred grams  are  then  cut  from  each  beet.  This  portion  is  first  pulverized 
in  a mortar,  and  the  requisite  amount  weighed  out  for  extraction  with 
alcohol.  The  juice  is  completely  pressed  from  the  remainder  by  a 
hydraulic  press  capable  of  300  atmospheres  pressure,  and  polarized. 
In  both  alcohol  extract  and  expressed  juice  the  sugar  is  determined  with 
Fehling’s  solution.  The  rest  of  the  beet,  the  parts,  of  course,  being  so 
selected  as  to  represent  the  average  composition  of  the  whole,  is  cut 
into  disks  2 mm.  in  thickness,  and  weighed.  These  disks  are  strung 
upon  cords  and  dried  at  a temperature  of  30°  to  40°  C.  in  the  large 
drying  oven  in  the  laboratory,  mentioned  above. 

In  this  way  90  to  95  per  cent  of  the  water  can  be  removed  from  the 
beets.  The  disks  are  then  broken  into  small  pieces  and  these  are  dried 
for  some  time  in  small  ovens  at  60°  to  70°  C.  They  are  then  weighed 
and  immediately  pulverized  and  preserved;  this  is  used  for  the  deter- 
mination of  the  actual  dry  matter  by  final  drying  in  hydrogen,  and  for 
all  analyses.  When  the  preliminary  drying  is  carefully  made  no 
decomposition  occurs  and  the  finely  pulverized  beet  will  be  almost 
completely  white. 

Collecting  the  beet  roots  which  remain  behind  in  the  pots  is  a much 
18004 — No.  8 3 
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more  difficult  process  than  in  case  of  the  small  culture  pots,  inasmuch 
as  the  soil  consists  of  a mixture  of  sand  and  peat.  All  the  soil  is 
passed  through  a 3 mm.  sieve,  which  retains  the  roots  with  a large 
quantity  of  adhering  peat,  the  loss  of  roots  being  only  slight.  The 
mixture  of  roots  and  peat  is  then  placed  upon  a 0.5  mm.  sieve  and  a 
slightly  smaller  3 mm.  sieve  is  fitted  into  this  bottom  upward  so  as  to 
make  the  equivalent  of  a sieve  with  two  meshes,  one  at  the  bottom  and 
one  at  the  top.  The  sieves  are  then  immersed  in  water  and  moved 
repeatedly  up  and  down.  During  the  process  the  sand  sinks  through 
the  0.5  mm.  sieve  below  and  the  peat  floats  out  through  the  3 mm.  one, 
while  the  long  roots  are  left  between  the  two.  In  this  manner  the  peat 
may  be  almost  completely  separated  from  the  roots.  The  roots  are 
collected  and  treated  in  the  ordinary  way. 

EXAMPLES  OF  SAND  CULTURE  EXPERIMENTS. 

The  success  which  the  Bernburg  Station  has  met  with  in  securing 
normal  development  of  plants  in  sand  cultures,  and  the  nutritive  solu- 
tions used,  are  illustrated  by  the  following  examples  from  the  records 
of  some  recent  experiments. 

Sugar  beets. — Following  is  the  composition  of  the  nutritive  solutions 
used  in  1889,  1890,  and  1891 : 

Composition  of  nutritive  solutions. 


1889. 

1890. 

1891. 

Grams. 

5,220  K?HP04. 
2,235  KC1. 

1,800  MgS04. 
24,600  Ca(^03)2. 

Grams. 

4.350  K2HP04. 
1,200  MgS04. 

14.350  Ca(X03)2. 
12,625  KN03. 
15,000  CaC03. 

Grams. 
6,960  K2HP04. 
4,470  KC1. 

1,800  MgS04. 
16,400  Ca(X03)2. 

10,100  kxo3. 

The  yields  of  dry  matter  were  as  follows: 


Yields  of  dry  matter. 


1889. 

1890. 

1891. 

Beet 

Foliage  ...... 

Grams. 

116.9 

49.4 

Grams. 

117.6 

50.2 

Grams. 
114.5 
k 51.3 

Total 

166.3 

525.7 

167.8 

552.5 

165.8 

604.6 

W eight  of  fresh  beet 

Three  hundred  milligram  equivalents  (equal  to  4.2  grams  of  nitrogen) 
were  supplied  in  the  solutions  each  year.  If  the  quantity  of  nitrogen 
is  diminished  there  is  naturally  a decrease  in  the  yield,  and  when 
nitrogen  is  entirely  wanting  there  is  scarcely  any  growth  at  all,  even 
in  presence  of  all  the  other  elements  of  plant  food. 
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Barley. — Three  experiments,  numbered  here  1,  2,  and  3;  pots  10 
inches  in  height  and  6 inches  in  diameter;  sand,  9 pounds  per  pot. 
Moisture  of  soil  during  vegetation  varied  from  10  to  15  per  cent  of  the 
whole  weight  of  the  soil,  or  from  40  to  60  per  cent  of  the  water-holding 
capacity  of  the  sand.  Fourteen  grains  of  seed  planted,  seven  plants 
allowed  to  grow. 

Experiment  No.  1. 


Nutritive  solution  per  pot . . 


f 0.5444  grm.  KH2P04  = 4 c.  c.  solution, 
j 0.1492  grm.  KC1  = 2 c.  c.  solution. 

| 0.2400  grm.  MgS04  = 4c.c.  solution. 

( 1.9680  grm.  Ca(N03).2  — 24  c.  c.  solution. 


Four  grams  of  calcium  carbonate  were  added  also. 

Yield  of  dry  matter  29.343  grams,  of  which  10.83  grams  was  grain. 


Experiment  No. 


2 c.  c.  solution  of  K2HP04  = 


( 4x39  mg.  K. 
(2x71  mg.  P205. 


Nutritive  solution  per  pot.. 


4 c.  c.  solution  of  MgS04 
2 c.  c.  solution  of  KN03 
14c. c.  solution  of  Ca  (NO.  3)2 


; 4x12  mg.  Mg. 
( 4x16  mg.  S. 

{ 2 x 14  mg.  N. 

1 2x39  mg.  K. 
c 14x20  mg.  Ca. 
(14x14  mg.  N. 


Yield  of  dry  matter  22.82  grams,  of  which  7.70  grams  was  grain. 
In  this  case  so  little  phosphoric  acid  and  nitrogen  was  supplied  that 
neither  produced  its  full  effect. 


Experiment  No.  3. 


Nutritive  solution  per  pot.. 


f 4 c.  c.  solution  of  KH2PO4. 
j 3 c.  c.  solution  of  MgS04. 

1 2 c.  c.  solution  of  KC1. 
f 40  c.  c.  solution  of  Ca(N03)2. 


The  quantity  of  nitrogen  solution  in  this  case  was  so  large  that  it 
could  not  all  be  added  at  one  time.  It  was  therefore  given  in  three  por- 
tions as  follows,  and  thus  injury  to  the  young  plants  by  a large  excess 
was  avoided:  20  c.  c.  of  Ca(i703)2  solution  at  time  of  filling  the  pots, 
April  27, 10  c.  c.  on  May  12, 10  c.  c.  on  May  26.  The  other  solutions  were 
added  all  at  one  time,  as  usua.,  when  the  pots  were  filled. 

Yield  of  dry  matter  46.45  grams,  of  which  18.42  grams  was  grain. 
This  yield  is  exceptionally  large;  indeed,  it  is  probably  the  maximum 
which  can  be  produced  in  the  use  of  so  small  a volume  of  soil,  namely, 
4 kg.  of  sand.  It  should  be  stated  that  the  season  was  an  especially 
favorable  one,  as  the  temperature  during  the  last  of  May  and  June 
was  comparatively  low.  This  allowed  the  plants  to  develop  slowly  and 
thus  to  utilize  the  nitrogen  to  the  best  advantage.  If  the  temperature 
is  high  at  the  time  of  the  most  active  growth  of  the  Graminece , they 
shoot  up  very  fast,  and  if  at  the  same  time  nitrogen  is  present  in  large 
quantities  it  not  only  can  not  be  assimilated  but  may  even  be  injurious. 
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Oats. — Three  experiments,  numbered  here  1,  2,  and  3,  culture  pots, 
10  inches  high  and  6 inches  in  diameter;  sand,  9 pounds  per  pot;  mois- 
ture, from  10  to  15  per  cent;  fourteen  seeds  planted,  seven  plants  allowed 
to  grow. 

Experiment  No.  1. 


Nutritive  solution  per  pot .. 


r 4 c.  c.  solution  containing  0.5444  grra.  KH2P04 
I 2 c.  c.  solution  containing  0.1492  grm.  KC1. 
j 4 c.  c.  solution  containing  0.2400  grm.  MgS04. 
t 24  c.  c.  solution  containing  1.9680  grm.  Ca(N03).2 
and  in  addition  4 grm.  calcium  carbonate. 


Yield  of  dry  matter  30.175  grams,  of  which  12.234  grams  was  grain. 


Experiment  No.  2. 


Nutritive  solution  per  pot 


4 c.  c.  solution  of  K2HP04  = 5 f X 39  mg.  K. 

H x 71  mg.  P. 

4 c.  c.  solution  of  MgS04  — 4 X 12  mg.  Mg. 

4 c.  c.  solution  of  CaCl2  = \ ^ X 20  ^a‘ 

l4  X 35.5  mg.  Cl. 

16  c.  c.  solution  of  Ca(N03)2  = 16  X 14  mg.  N. 


The  calcium  carbonate  was  left  out,  as  it  seemed  to  produce  injuri- 
ous rather  than  beneficial  results.  The  phosphoric  acid  was  not  sup- 
plied in  form  of  the  monobasic  salt,  as  in  the  first  example,  but  as  a 
dibasic  phosphate.  This  form  seems  to  be  fully  as  well  if  not  better 
adapted  to  oats  and  barley  than  the  other. 

Yield  of  dry  matter  23.013  grams,  of  which  8.080  grams  was  grain. 


Experiment  No.  3. 

4 c.  c.  solution  of  KH2P04. 

3 c.  c.  solution  of  MgS04. 

2 c.  c.  solution  of  KC1. 

40  c.-c.  solution  of  Ca(N03)2. 

It  should  also  be  mentioned  that  the  nitrogen  was  added  in  three  por- 
tions of  the  same  relative  size  as  in  case  of  the  barley. 

Yield  of  dry  matter  40.83  grams,  of  which  16.53  grams  was  grain. 
The  conditions  (weather,  etc.)  were  the  same  as  those  of  the  barley 
experiment  Yo.  3. 

[An  account  of  the  methods  followed  at  the  Bernburg  station  in  the 
study  of  the  assimilation  of  free  atmospheric  nitrogen  by  plants  will 
be  given  in  the  next  number  of  the  Record.] 


Nutritive  solution  per  pot 

( 
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CHEMISTRY. 

E.  W.  Allen,  Editor. 

Saponifying  butter  fat  by  the  Leffmann  and  Beam  method,  C. 

L.  Penny  ( Delaware  Sta.  Report  for  1892,  pp.  126,  127). — A number 
of  comparisons  were  made  between  the  Leffmann  and  Beam  and  the 
Reichert-Meissl-Wollny  methods  for  estimating  the  volatile  fatty  acids 
in  butter,  using  both  glass  and  tin  condensers. 

It  must  be  concluded  from  these  results  that  there  is  no  appreciable  difference 
between  the  several  methods  on  samples  of  fresh  butter.  Rancid  butter,  it  is  true, 
seems  to  lose  some  volatile  acids  by  the  glycerin-soda  method  during  the  heating 
in  an  open  flask,  and  gives  lower  results  accordingly.  Certainly  metallic  tin  has  no 
effect  on  the  distillate,  nor  has  the  fact^of  the  previous  melting  or  not  melting  of  the 
free  fatty  acids.  Even  in  the  case  of  rancid  samples  of  butter  the  Leffmann-Beam 
method  must  be  regarded  as  fully  as  reliable  for  distinguishing  genuine  butter  fat; 
it  is  only  where  the  question  of  comparing  results  with  those  by  the  older  method 
arises  that  there  need  be  hesitation  in  using  the  new  method.  The  remarkable  sav- 
ing in  time  afforded  by  the  Leffmann-Beam  method  makes  it  one  of  the 'most  valuable 
acquisitions  to  the  food  chemist.  It  will  be  found  as  useful  as  it  is  ingenious. 

Report  of  chemical  division  of  Rhode  Island  Station,  H.  J. 

Wheeler  ( Rhode  Island  Sta.  Report  for  1892,  pp.  199-208). — Brief 
accounts  are  given  of  the  workings  of  the  fertilizer  control,  examination 
of  seeds,  contribution  to  the  experiment  station  exhibit  at  the  World’s 
Fair,  and  miscellaneous  work,  together  with  analyses  of  swamp  muck, 
wood  ashes,  a fertilizer  prepared  from  garbage  and  city  refuse,  a mixed 
fertilizer,  milk,  and  water. 


METEOROLOGY. 

W.  H.  Beal,  Editor. 

Meteorological  observations  at  Delaware  Station,  W.  H.  Bishop 

(Delaware  Sta.  Report  for  1892 , pp.  128-142). — Monthly  summaries  of 
observations  at  six  stations  in  the  State  on  temperature,  pressure,  and 
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rainfall  are  given.  A summary  for  the  year  will  be  found  in  the  follow- 
ing table: 

Annual  summary  of  meteorological  observations. 


Newark. 

Middletown. 

Dover. 

Temperature  (degrees  F.) : 

99  (July  26) 

2 (Jan.  17) 

51.50 

39. 19 

102 

30.71  (Feh.  17) 
29.24  (Jan.  6) 
30.  06 

100  (July  26) 

12  (Jan.  21 

52 

46. 21 
93 

104  (July  26) 

8 (Jan.  21) 

53.28 

44.  32 

87 

Rainfall  (inches) : 

Total 

Number  of  days  on  which  0.01  inch  or  more  of 
rain  fell  ... ... 

Pressure  (inches) : 

Highest 

Lowest 

TVTpn.n  ... 

Milford. 

Seaford. 

Millsboro. 

Temperature  (degrees  F.) : 

Highest ................. ..... 

97  (July  26) 

10  (Jan.  21) 

54. 56 

39. 87 

88 

100.7  (July  26) 
8 (Jan.  20) 

53.81 

39.59 

90 

30. 75  (Feh.  17) 
29. 27  (Jan.  6) 
30.  08 

100.  5 (July  26) 

6 (Jan.  21) 

53.53 

44.  89 

114 

Lowest ................. ........... 

Mean  .................. ...... 

Rainfall  (inches) : 

Total  

Number  of  days  on  which  0.01  inch  or  more  of 
rain  fell  - ...... ... .... 

Pressure  (inches) : 

Highest  ...... ....... .... 

Lowest ........ ...... ........ 

Mean.  .... ..... .......... ........ 

The  weather  conditions  for  the  year  were,  as  a rule,  normal,  the  most 
noticeable  feature  being  the  hot  weather  of  the  week  beginning  July 
24,  during  which  time  a temperature  of  100°  F.  was  reported  from 
several  stations,  and  the  mean  temperature  ranged  from  82.3°  to  85°F. 

Meteorological  observations  at  Rhode  Island  Station,  L.  F. 
Kinney  (Rhpde  Island  Sta.  Report  for  1892,  pp.  249-251). — Tabulated 
summaries  are  given  of  observations  on  temperature,  pressure,  move- 
ment of  wind,  precipitation,  and  cloudiness  for  each  month  of  1890, 
1891,  and  1892. 

FERTILIZERS. 

W.  H.  Beal,  Editor. 

Green  manuring,  A.  T.  Keale  (Delaware  Sta.  Report  for  1892 , pp. 
19-22). — The  principles  of  green  manuring  are  briefly  stated,  the  value 
of  crimson  clover  and  cowpeas  for  this  purpose  is  discussed,  and  the 
results  of  experiments  with  crimson  clover  as  compared  with  nitrate  of 
soda  on  corn,  and  with  pea  vines  as  compared  with  timothy  sod  turned 
under  for  rye,  or  left  on  the  ground  as  a winter  mulch  for  corn  land, 
are  reported. 

On  one  of  two  adjoining  plats  a crop  of  crimson  clover,  estimated  at 
8 tons  600  pounds  per  acre,  was  turned  under  during  the  first  week  of 
June,  1892,  and  the  land  immediately  planted  with  corn.  On  the  other, 
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corn  was  planted  June  7,  and  top-dressed  with  100  pounds  of  nitrate  of 
soda  per  acre. 

Eight  tons  600  pounds  of  crimson  clover  from  seed,  which  costs  $1  per  acre,  added 
24  bushels  to  the  corn  crop.  One  dollar  invested  in  nitrate  of  soda  and  used  as  a 
top-dressing  added  6 bushels  to  the  corn  crop.  Hence,  in  this  case  $1  invested  in 
clover  seed  returned  four  times  as  much  as  $1  invested  in  nitrate  of  soda.  As  to  the 
relative  amount  of  labor  involved,  the  sowing  of  the  seed  and  the  broadcasting  of 
the  nitrate  possibly  balance  each  other.  Plowing  down  a green  crop  is  doubtless 
far  more  costly  than  plowing  bare  ground.  This  drawback  may  reduce  the  above- 
named  apparent  gain  by  approximately  25  per  cent. 

Rye  was  grown  on  two  fourth-acre  plats,  on  one  of  which  a heavy 
growth  of  cowpea  vines  was  turned  under,  arid  on  the  other  a thin  sod 
of  timothy,  with  the  following  results:  “Four  acres  dressed  with  pea 
vines  yielded  93  bushels  of  rye 5 4 acres  of  timothy  sod  yielded  18 
bushels  of  rye.  * * # Unless,  therefore,  conditions  quite  unknown 
and  unsuspected  at  this  time  influenced  the  results,  green  manuring 
with  pea  vines  increased  this  rye  crop  more  than  fivefold.” 

From  a variety  of  causes,  which  are  noted,  the  experiments  carried 
out  on  two  farms  with  pea  vines  as  a winter  mulch  for  corn  land  failed 
to  give  exact  results,  but  that  benefit  was  derived  from  the  practice  is 
clearly  indicated. 

Fertilizer  inspection  and  analysis  in  Connecticut  ( Connecticut 
State  Sta.  Report  for  1893 , part  J,  pp.  1-64). — Attention  is  called  to  the 
principal  requirements  of  the  State  fertilizer  law  as  amended  by  the 
general  assembly  at  its  session  in  1893,  and  the  full  text  of  the  law  is 
given,  together  with  a list  of  manufacturers  complying  with  the  law 
in  1893;  explanations  relating  to  the  analysis  of  fertilizers  and  the 
valuation  of  their  active  ingredients  ; trade  values  of  fertilizing  ingre- 
dients in  crude  stock  for  1893;  the  composition  and  valuation  of  the 
various  raw  materials  furnishing  nitrogen,  phosphoric  acid,  and  potash ; 
and  tabulated  analyses  of  60  samples  of  fertilizing  materials  including 
homo  mixed  and  manufactured  fertilizers,  nitrate  of  soda,  sulphate  of 
ammonia,  cotton- seed  meal,  castor  pomace,  fish,  horn  dust,  tankage, 
bone,  dissolved  boneblack,  dissolved  bone,  sulphate  of  potash,  sulphate 
of  potash  and  magnesia,  muriate  of  potash,  ashes,  cotton-hull  ashes, 
blood  albumin,  waste  peaches,  peat  moss,  swamp  muck,  saltpeter  waste, 
and  buttermilk  curd. 

The  average  cost  of  bone  manures  was  $31.70,  and  the  average  valuation  $32.01 
per  ton.  The  close  agreement  of  cost  and  valuation  in  the  case  of  bone  indicates 
that  the  station’s  schedule  of  valuation  is  in  substantial  agreement  with  the  actual 
market  prices.  There  has  been  no  cheaper  form  of  readily  available  organic  nitro- 
gen in  the  market  the  past  year  than  fine  ground  bone  and  tankage.  * * * 

Of  the  49  brands  [of  nitrogenous  superphosphates]  here  reported  17  are  below 
their  minimum  guaranty  in  respect  of  one  ingredient,  and  3 in  respect  of  two  ingre- 
dients. That  is,  considerably  more  than  one  third  of  all  the  nitrogenous  superphos- 
phates in  our  market  contain  less  of  one  or  of  two  ingredients  than  they  are 
claimed  to  contain.  * * * The  average  cost  of  the  nitrogenous  superphosphates 

is  $32.99,  the  average  valuation  $23.48,  and  the  difference  40.5  per  cent.  * * * 
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Of  the  50  brands  of  special  manures  analyzed,  13  are  quite  below  the  manufac- 
turer’s minimum  guaranty  in  respect  of  one  ingredient,  and  9 are  below  in  respect 
of  two  ingredients.  * * * The  average  cost  per  ton  of  the  special  manures  has 

been  $37.76,  the  average  valuation  $30.35,  and  the  difference  28.6  per  cent.  Last 
year  the  corresponding  figures  were,  average  cost  $38.28,  average  valuation  $30.70, 
difference  25  per  cent.  * * * 

The  cost  of  potash  per  pound  at  retail  in  cotton-hull  ashes  has  ranged  from  4.9 
to  11.4  cents  per  pound  and  has  averaged  6.9  cents.  Cotton-hull  ash  has  ceased 
to  be  a cheap  source  of  potash.  On  the  average,  potash  has  cost  this  year  over  a 
cent  per  pound  more  in  this  form  than  in  high  grade  sulphate. 

Cooperative  experiments  with  fertilizers,  A.  T.  Neale  ( Dela- 
ware Sta.  Report  for  1892 , p.  22). — Tests  of  local  significance  (p.  22). — 
Cooperative  experiments  on  four  farms  with  fertilizers  on  peach  trees, 
cowpeas,  and  wheat  are  briefly  referred  to. 

Cooperative  field  experiments  with  fertilizers  on  corn,  J,  D. 
Towar  ( Rhode  Island  Station  Report  for  1892,  pp.  163-198). — Experi- 
ments on  the  same  plan  as  those  described  in  the  Annual  Report  of  the 
station  for  1891  (E.  S.  R.,  vol.  iv,  p.  246)  were  carried  out  during  1892  on 
six  farms  in  the  State  including  that  of  the  station.  The  kind  of  fertili- 
zers remained  the  same,  but  the  amounts  were  varied  in  accordance 
with  the  experience  of  the  two  previous  years.  On  the  three  plats 
which  heretofore  had  received  150  pounds  of  nitrate  of  soda,  alone  or 
combined  with  350  pounds  of  dissolved  boneblack,  or  130  pounds  of 
muriate  of  potash  per  acre,  the  amounts  of  these  substances  were 
increased  to  480,  600,  and  200  pounds,  respectively.  As  usual  the 
results  are  tabulated  in  full  and  summarized  for  each  experiment. 

To  give  a thorough  review  of  the  results  would  be  simply  to  reiterate  all  that  was 
given  in  the  report  of  one  year  ago  with  perhaps  a few  more  conclusions  that  this 
year’s  experiment  has  brought  to  view,  as  follows : 

(1)  The  past  year’s  experiment  has  given  us  no  occasion  to  wish  the  withdrawal 
of  a single  statement  made  in  the  two  former  reports. 

(2)  Phosphoric  acid  has  in  every  case  proven  itself  the  most  deficient,  followed 
by  nitrogen. 

(3)  In  the  special  nitrogen  tests,  nitrate  of  soda  takes  first  place  in  five  cases  and 
sulphate  of  ammonia  in  one.  Nitrate  of  soda  takes  second  place  in  one  case,  dried 
blood  in  three,  and  sulphate  of  ammonia  in  two, 

(4)  The  ill  effects  of  sulphate  of  ammonia  were  wholly  prevented  by  the  applica- 
tion of  lime. 


FIELD  CROPS. 

J.  F.  Duggar,  Editor. 

Field  experiments  with  hay  crops,  oats,  corn,  muskmelons,  soja 

beans,  and  cowpeas,  O.  O.  Flagg  and  J.  D.  Towar  ( Rhode  Island 

Sta.  Report  for  1892,  pp.  129-162). 

Synopsis. — The  experiments  reported  were  in  the  following  lines:  (1)  A comparison 
of  winter  and  spring  application  of  ashes  to  newly  seeded  meadows;  (2)  variety 
test  and  fertilizer  experiments  with  oats,  test  of  broadcasting  vs.  drilling,  and 
experiments  with  the  Jensen  hot-water  treatment  for  smut  of  oats;  (3)  variety 
test  of  muskmelons ; (4)  test  of  shrinkage  of  corn  and  fertilizer  experiments  with 
corn;  and  (5)  variety  tests  of  soja  beans  and  cowpeas  and  a fertilizer  experiment 
with  cowpeas. 
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Winter  and  spring  application  of  ashes  to  newly  seeded  meadows  (pp. 
129, 130). — Canada  unleached  ashes  at  the  rate  of  2£  tons  per  acre  were 
applied  broadcast  to  one  plat  in  September,  1890,  and  to  another  plat 
in  January,  1891.  In  1892  the  crop  of  hay  on  the  plat  fertilized  in  the 
fall  was  1,060  pounds  per  acre;  on  the  plat  fertilized  in  the  spring, 
1,040  pounds. 

Experiments  with  oats  (pp.  131-138). — Brief  notes,  with  a statement 
of  yield , are  given  for  10  varieties  of  oats. 

No  smut  appeared  on  oats  treated  by  the  Jensen  method,  and  but 
little  on  the  untreated  plats.  When  the  temperature  of  the  water  used 
was  above  137.5°  F.  the  vitality  of  the  grain  was  injured. 

The  crop  of  oats  grown  in  1892  on  plats  fertilized  in  1890,  either  with 
Horse-foot  guano  or  mixed  chemicals,  and  in  1891  with  seaweed,  showed 
no  marked  residual  effect  from  these  fertilizers.  Lime  at  the  rate  of 
1,776  pounds  per  acre  gave  91  pounds  of  grain  per  acre  in  excess  of  the 
yield  of  the  unfertilized  plat.  Broadcasting  gave  2.2  per  cent  more 
grain  and  12  per  cent  more  straw  than  did  drilling. 

Muskmelons  (pp.  143,  144). — Brief  notes  on  16  varieties  are  given. 

Experiments  with  corn  (pp.  130,  131,  138-142,  144-149). — Fifty  ears  of 
White  Capped  and  the  same  quantity  of  Lackawaxen  corn,  husked 
November  5,  1891,  were  hung  in  a corn  crib  until  April  15,  1892.  The 
White  Capped  lost  15.5  per  cent  in  weight,  the  Lackawaxen  24  per  cent. 

The  yields  of  corn  on  each  of  48  permanent  plats  are  tabulated.  The 
results  secured  by  applying  equal  values  of  dissolved  South  Carolina 
rock,  dissolved  boneblack,  double  superphosphate,  floats,  and  slag  are 
tabulated. 

Another  field  which  had  been  heavily  fertilized  with  stable  manure 
in  1891  was  used  to  test  the  effect  of  lime  and  three  forms  of  phosphate, 
alone  and  in  combination.  The  application  of  1,400  pounds  of  lime  per 
acre  gave  a gain  of  only  23  cents  per  acre  in  the  total  value  of  the  crop. 

In  another  experiment  including  20  plats,  16  received  lime  alone  at 
the  rate  of  320  pounds  per  acre,  double  superphosphate  alone  at  the 
rate  of  320  pounds,  or  both  together;  the  application  of  fertilizers  was 
unprofitable  except  on  one  plat. 

Soja  beans  and  cowpeas  (pp.  149-162). — A popular  discussion  of  these 
two  plants  with  tabulated  data,  giving  the  yield  of  3 varieties  of  each 
and  the  yield  of  cowpeas  fertilized  with  dissolved  South  Carolina  rock, 
dissolved  boneblack,  double  superphosphate,  muriate  of  potash,  and 
nitrate  of  soda,  alone  or  in  combination.  In  the  variety  tests  the  yields 
were  as  follows:  Black  cowpea  yielded  5,856  pounds  of  dry  matter  per 
acre  containing  157.5  pounds  of  nitrogen;  Blue  cowpea  4,153.5  pounds 
of  dry  matter,  containing  91.3  pounds  of  nitrogen;  Unknown  cowpea, 
4,960  pounds  of  dry  matter  containing  145.8  pounds  of  nitrogen;  three 
Japanese  beans  varied  in  yield  of  dry  matter  from  3,232  to  5,754  pounds 
per  acre,  containing  from  81.9  to  132.4  pounds  of  nitrogen.  In  the  fer- 
tilizer test  the  largest  yield  of  green  cowpea  vines,  7,000  pounds  per 
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acre,  was  made  wlien  nitrate  of  soda  entered  into  the  ration.  Nitrate 
of  soda  alone  gave  vines  affording  the  maximum  amount  of  nitrogen,  30 
pounds  per  acre.  On  the  unfertilized  plat  the  vines  contained  24.4 
pouuds  of  nitrogen  per  acre,  the  roots  4.3  pounds  per  acre. 

Field  tests  of  cowpeas  and  soja  beans,  A.  T.  Neale  ( Delaivare 
Sta.  Report  for  1892 , pp.  31-35). — At  Dover  the  Conch  pea  yielded  12.9 
tons  of  green  forage  per  acre,  Unknown  12.8,  Clay  8.7,  Stewart  8, 
Black  3.1,  and  soja  beans  8.6.  The  Black  was  at  a disadvantage  in 
that  all  the  leaves  had  fallen  and  the  pods  were  dry  when  it  was  har- 
vested, while  the  plants  of  the  other  varieties  were  fresh  and  green  and 
the  leaves  still  in  place.  The  Black  pea  yielded  19.8  bushels  of  seed 
per  acre.  It  was  found  that  Avith  three  seeds  in  a hill,  rows  32  inches 
apart,  and  hills  17  J inches  apart,  a bushel  of  Conch  seed  would  plant 
6.5  acres,  a bushel  of  Unknown  4.5  acres,  of  Clay  5 acres,  of  Stewart  5 
acres,  of  Black  3 acres,  and  of  soja  beans  4 acres. 

Brief  descriptive  notes  on  soja  beans  and  the  above  varieties  of  cow- 
peas  are  given.  A fertilizer  test  was  conducted  with  each  of  the  above 
varieties  of  cowpeas  and  with  soja  beans,  using  160  pounds  of  nitrate 
of  soda  per  acre,  160  pounds  of  muriate  of  potash,  and  400  pounds  of 
superphosphate,  either  alone  or  in  combination.  The  greatest  net  profit 
in  every  instance  resulted  from  the  use  of  muriate  of  potash  alone,  the 
increased  crop  due  to  nitrate  of  soda  being  in  no  case  sufficient  to  meet 
the  increased  cost  of  that  fertilizer.  Brief  statements  give  the  results 
of  fertilizer  tests  made  by  several  farmers  in  the  State. 

A summary  of  four  years’  experimenting  on  the  same  plat,  A. 
T.  Neale  ( Delaivare  Sta.  Report  for  1892,  pp.  23,24). — This  is  a record 
of  four  years’  experiments  with  fertilizers  on  corn,  sweet  potatoes,  cow- 
peas, and  wheat  in  rotation.  u Each  crop  in  this  rotation  was  offered 
every  possible  combination  of  nitrogen,  phosphoric  acid,  and  potash.” 
Corn  yielded  most  abundantly  with  nitrate  of  soda  and  muriate  of 
potash ; the  sweet  potatoes  and  cowpeas  yielded  best  on  a crimson  clover 
sod,  dressed  with  muriate  of  potash  and  acid  phosphate;  and  the 
wheat  gave  the  best  return  with  nitrate  of  soda  and  acid  phosphate. 
It  is  estimated  that  the  net  gain  per  acre  due  to  these  fertilizers  was  for 
corn  $9,  sweet  potatoes  $62.50,  cowpeas  $13.27,  and  wheat  $10.43. 

Muriate  of  potash  on  Indian  corn,  A.  T.  Neale  ( Delaware  tSta. 
Report  for  1892 , pp.  24-27).— An  account  is  given  of  an  experiment  on 
42  plats  (166  feet  by  15  feet  4 inches)  with  nitrate  of  soda,  muriate  of 
potash,  and  acid  phosphate  alone  or  combined,  and  with  gypsum  and 
lime.  The  experiment  was  in  continuation  of  one  described  in  the 
Annual  -Report  of  the  station  for  1891  (E.  S.  R.,  vol.  v,  p.  575).  The 
objects  were  “ to  determine  Avhich  ingredient  of  commercial  fertilizers 
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exercised  most  favorable  action  on  corn;  next  to  learn  bow  that  element 
should  be  applied;  and  finally  to  note  the  effects  which  might  be 
caused  upon  grain  yields  by  the  removal  of  corn  tassels  from  every 
stalk  on  every  other  row.” 

On  one  third  of  the  plats  the  fertilizers  -were  harrowed  in  before  the 
corn  was  dropped;  on  another  they  were  applied  as  a top-dressing 
when  the  plants  were  from  8 to  12  inches  tall;  and  on  the  remainder 
one  half  was  applied  before  the  seed  was  planted  and  the  other  as  a 
top  dressing  after  the  plants  were  at  least  8 inches  tall.  The  season 
was  so  unfavorable  that,  as  the  records  show,  the  yield  with  a com- 
plete fertilizer  in  1892  was  less  by  700  pounds  per  acre  than  that  on 
unfertilized  plats  in  1891. 

Under  these  extremely  unfavorable  conditions  muriate  of  potash,  alone  ancf  in 
every  combination  with  nitrogen  and  phosphoric  acid,  gave  a good  average  crop 
when  it  was  used  either  in  part  or  wholly  as  a top-dressing. 

Every  other  row  of  corn  on  each  of  the  three  sections  of  plats 
designated  above  was  detasseled  as  soon  as  the  tassels  appeared,  and 
the  effect  on  the  yield  noted.  The  percentage  of  increase  favoring 
detasseling  was  as  follows:  Section  1,  54;  section  2,  32.5;  and  section 
3,  1.5  bushels. 

The  following  practical  deductions  are  drawn  from  the  experiment  as 
a whole : 

Use  muriate  of  potash  on  your  corn,  160  pounds  per  acre,  one  half  harrowed  in  at 
the  time  of  seeding  and  the  other  half  as  a top-dressing  when  the  crop  is  8 inches 
tall.  Just  as  soon  as  you  can  iind  the  tassels,  remove  them  from  all  stalks  on  every 
other  row  of  corn.  Your  crop  will  not  be  damaged  thereby  and  your  profits  maybe 
very  much  increased. 

Sugar  corn  fodder,  A.  T.  Neale  ( Delaware  Sta.  Report  for  1892 , 
pp.  35-38). — A 25-acre  field  of  sweet  corn  yielded  138,698  pounds  of  ears, 
worth  at  the  cannery  $658.82,  or  an  average  of  $26.34  per  acre.  The 
yield  of  fodder  was  at  the  rate  of  5,676  pounds  per  acre,  containing  1,390 
pounds  of  dry  matter.  A comparison  is  made  between  the  food  ingre- 
dients in  grain  and  fodder  of  an  acre  of  field  corn  and  one  of  sweet  corn. 
On  the  basis  of  a yield  of  60  bushels  of  shelled  corn  per  acre,  u the  field 
corn  produced  twice  as  much  protein,  two  and  a half  times  as  much 
carbohydrates  and  fiber,  and  four  times  as  much  fat  per  acre  as  the 
sweet  corn.” 

Crimson  clover  and  Italian  rye  grass,  A.  T.  Keale  ( Delaware 
Sta.  Report  for  1892 , pp.  38,  39). — Experiments  in  sowing  these  two 
forage  plants  together  are  in  progress. 

Crimson  clover,  A.  T.  Neale  ( Delaware  Sta.  Report  for  1892,  pp. 
8-19).— A reprint  of  Bulletin  No.  16  of  the  station  (E.  S.  B.,  vol.  iy,  p. 
139). 
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Spurry,  R.  0.  Kedzie  ( Michigan  Sta.  Bui.  No.  101 , Dec.,  1893,  pp. 
13-15). — Spurry  is  highly  commended  for  the  Jack-pine  district. 
Analysis  of  spurry  plants  with  mature  seed  gave  the  following  results: 

Per  cent. 


Moisture 5.  39 

Ash 9.62 

Crude  fat 5.  76 

Crude  proteiu *„ 13. 56 

Crude  fiber 57. 10 

Nitrogen -free  extract 8.57 


100.  00 

The  crude  proteiu  consisted  of  10.19  per  cent  of  albuminoids  and  3.37 
per  cent  of  amides. 

u The  report  comes  from  Newaygo  and  vicinity  that  spurry  [there] 
has  proved  a great  disappointment.” 

Flat  pea  (Lathyrus  sylvestris),  R.  O.  Kedzie  ( Michigan  Sta.  Bui. 
No.  101 , Dec .,  1893,  pp.  15,  16). — On  the  station  grounds  two-year  old 
plants  made  a good  growth,  measuring  3 feet  on  July  13.  A square 
rod  cut  July  12  yielded  at  the  rate  of  16  tons  of  green  forage  per  acre, 
equal  to  4 tons  of  hay.  An  analysis  of  Lathyrus  sylvestris  gave  the 
following  results: 

Per  cent. 


Moisture 7.  99 

Ash 8.32 

Crude  fat 2.08 

Crude  protein '27. 17 

Crude  fiber ....26.70 

Nitrogen-free  extrac  t 27.  74 


100.  00 

“ Of  the  crude  protein  the  albuminoids  constitute  14.36  per  cent, 
while  the  amide  compounds  form  12.81  per  cent.” 

Peppermint  hay,  R.  O.  Kedzie  ( Michigan  Sta.  Bui.  No.  101,  Dec., 
1893,  pp.  16, 17). — After  the  oil  is  distilled  from  peppermint  the  residue, 
known  as  mint  hay,  is  used  for  feeding  to  stock.  An  analysis  of  mint 
hay  gave  the  following  result : 

Per  cent. 


Moisture 11.40 

Ash 6.  04 

Crude  fat . 1.80 

Crude  protein 9.  56 

Crude  fiber 35. 47 

Nitrogen-free  extract 36.73 


100.00 

Composition  of  the  grain  and  straw  of  wheat  at  different 
periods  of  ripening,  R.  C.  Kedzie  ( Michigan  Sta.  Bui.  No.  101,  Dec., 
1893,  pp.  2-12,  diagrams  3). — For  this  experiment  Clawson  wheat  was 
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}i  used.  Cuttings  were  made  daily  from  June  14  to  July  29,  1892. 
| When  the  work  began  the  plants  had  headed  out  and  were  in  blossom, 
ij  but  the  berry  was  still  very  immature.  Tabulated  data  and  diagrams 
give  the  number  of  kernels  in  10  grams  of  grain,  and  the  percentage 
of  ash,  crude  fat,  crude  fiber,  nitrogen-free  extract,  albuminoids  and 
|:  amides  in  the  grain  and  in  the  straw  at  dilferent  dates.  Notes  on 
: the  appearance  of  the  plants  when  each  cutting  was  made  and  a sum- 
. mary  of  the  meteorological  conditions  for  each  day  of  the  test  are  given. 

At  the  twenty-second  date  of  cutting,  when  the  wheat  was  in  the 
i dough,  the  straw  compared  favorably  in  nutritive  value  with  that  from 
the  earlier  cuttings.  u If  the  crop  is  harvested  as  soon  as  the  grain  is 
I fully  mature  there  is  little  loss  of  feeding  value  in  the  straw.  While 
the  grain  gains  nothing  by  dead  ripening,  the  straw  rapidly  loses  value 
l by  overripening.” 

No  further  conclusions  are  drawn  from  the  elaborate  tabulated  data. 
; One  of  the  diagrams  shows  the  results  of  a similar  investigation  car- 
ried on  by  the  chemical  department  of  the  Michigan  Agricultural 
College  in  1879. 


HORTICULTURE. 

Electroculture,  C.  D.  Warner  ( Massachusetts  Hatcji.  Sta.  Bui.  No. 
23 , Dec .,  1893,  pp.  15,  figs.  6). 

Synopsis. — Seeds  of  parsnips,  lettuce,  carrots,  turnips,  beets,  salsify,  radishes,  and 
onions  were  planted  on  a bed  of  rich,  moist  soil  with  noninsulated  copper  wires 
2 inches  below' the  surface  connected  with  a dynamo,  and  on  a similar  bed  not 
subject  to  the  electric  influence.  The  current  was  applied  about  four  hours 
daily.  On  the  electric  bed  parsnips,  salsify,  and  radishes  made  a larger  yield 
of  tops  and  roots  than  on  the  bed  used  as  a check.  Carrots  made  a heavier 
yield  of  roots  on  the  electric  bed.  With  lettuce  and  Purple  Top  turnips  the 
result  was  apparently  in  favor  of  electricity;  Sweet  German  turnips  and  Egyp- 
tian Turnip  beets  gave  a smaller  yield  of  tops  and  roots  on  the  electric  bed. 
Peas  on  the  electric  bed  came  up  three  days  before  those  on  the  check  bed. 
Electricity  hastened  the  ripening  of  tomatoes. 

Two  plats  of  ground  each  6 by  20  feet  were  used  for  tbe  experiment. 
One  was  used  as  a check.  Around  the  other  “was  constructed  a frame- 
work, made  of  2 by  4 inch  timbers,  on  which  were  fastened  porcelain 
insulators,  4 inches  apart;  a continuous  noninsulated  copper  wire  (No. 
15)  was  strung  on  these  porcelain  insulators,  and  the  whole  structure 
was  then  buried  so  that  the  wire  should  be  2 inches  below  the  surface 
of  the  ground.  Near  at  hand  was  a transformer,  a small  house  in  which 
were  placed  switches,  meters,  voltmeter,  ammeter,  reducer,  and  resist- 
ance lamps.”  June  8,  seeds  of  parsnips,  lettuce,  carrots,  Sweet  German 
turnips,  Purple  Top  White  Globe  turnips,  beets,  salsify,  Early  French 
Breakfast  radish,  White  Strasburg  radish,  and  orions  were  planted  in 
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both  beds,  the  seeds  in  the  electric  bed  being  sown  midway  between  the 
wires.  During  the  experiment  the  ground  was  kept  well  watered  in 
order  that  it  might  act  as  a good  conductor.  u Perfect  control  of  the 
currents  was  obtained  throughout  the  whole  time  the  experiment  was 
in  progress.  Electricity  was  generated  by  the  dynamo  at  the  electric 
light  station.  The  current  was  alternating  and  was  applied  nightly, 
from  time  of  turning  on  the  currept  at  the  generating  house  until  after 
11  o’clock,  or  about  four  hours  daily,  from  June  10  to  October  1,  inclu- 
sive.” 

From  June  10  to  July  18  the  current  varied  from  12  to  39  amperes 
and  between  July  13  and  September  30  it  was  maintained  at  39  amperes. 
The  voltage  varied  from  15  to  53.  The  more  decisive  results  are 
expressed  in  the  following  table: 


Effect  of  electricity  on  vegetables. 


Weight  of  crops. 

Weight  of  crops. 

Vegetables. 

With 

electric- 

ity. 

Without 

electric- 

ity. 

Vegetables. 

With 

electric- 

ity. 

Without 

electric- 

ity. 

Carrots : 

Lbs.  Ozs, 

Lbs.  Ozs. 

Transplanted  beets : 

Lbs.  Ozs. 

Lbs.  Ozs. 

Hoots 

13  12 

13  .. 

Hoots 

6 .. 

7 8 

Tops ■ 

1 8 

1 8 

Tops 

2 .. 

1 12 

Total 

15  4 

14  8 

Total 

8 .. 

9 14 

Parsnips : 

Hoots 

17  10 

14  5 

Salsify : 

Hoots 

2 6 

1 10 

Tops 

17  .. 

10  .. 

Tops 

1 11 

1 8 

Total 

34  10 

24  5 

Total 

4 1 

3 2 

Sweet  German  turnips : 

Hoots 

Tops 

• 23  .. 

6 12 

28  8 
8 .. 

Early  French  Breahfast  rad- 
ishes : 

Hoots 

5 4 

4 2 

Total 

29  12 

36  8 

Tops 

4 5 

2 14 

Beets : 

Hoots 

Tops 

Total 

3 8 

1 7 

4 15 

7 8 
1 12 
9 4 

Total 

9 9 

7 .. 

Lettuce  did  not  germinate  well,  but  the  few  plants  which  grew 
appeared  to  be  favorably  affected  by  electricity.  White  Strasburg  rad- 
ishes and  Purple  Top  White  Globe  turnips  made  a larger  growth  on  the 
electric  bed  than  on  the  check.  The  crop  of  onions  was  a total  failure 
on  both  beds.  The  parsnips  came  up  earlier  and  grew  faster  on  the 
electric  bed.  “It  was  also  noticed  that  those  plants  in  the  immediate 
vicinity  of  the  point  where  the  current  emerged  from  the  ground  by  the 
return  wire  grew  faster  and  were  much  larger  than  those  at  a greater 
distance  from  the  electrodes.”  On  the  electric  bed  one  third  of  a row 
of  parsley  which  had  been  accidentally  planted  in  close  contact  with 
an  electric  wire  grew  more  rapidly  than  the  rest. 

American  Wonder  peas  were  sown  at  a depth  of  1 inch  and  touch- 
ing the  electric  wire.  The  plants  in  the  electric  bed  appeared  above 
ground  three  days  before  those  in  the  bed  used  as  a check,  developed 
a finer  foliage,  and  blossomed  three  or  four  days  sooner. 

August  3,  eight  noninsulated  wires  were  placed  among  the  roots  of 
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three  tomato  plants  of  the  Champion  variety.  A current  of  39  amperes 
was  used.  The  fruit  on  the  plants  thus  treated  invariably  ripened 
three  to  four  days  earlier  than  the  fruit  of  other  plants  used  as  a check. 

Growing  vegetables  by  electricity  was  considered  by  the  author  as 
scarcely  practical. 

Experiments  with  vegetables,  J.  Clayton  ( Alabama  College  Sta. 
Bui.  N~o.  51,  Oct.,  1893,  pp.  8). — Notes  on  23  varieties  of  tomatoes,  7 of 
potatoes,  and  brief  notes  on  cabbages,  eggplants,  onions,  bush  Lima 
beans,  and  Conover  Colossal  asparagus. 

Cuttings  about  10  inches  in  length  from  the  Matchless  tomato  were 
planted  August  10  and  bore  a heavy  crop  in  October.  The  author  rec- 
ommends the  middle  of  July  as  a better  date  for  planting  tomato  cut- 
tings than  the  middle  of  August.  Of  7 varieties  of  potatoes  planted, 
the  largest  yield  was  from’  Early  Rose.  Among  early  cabbages  prefer- 
ence is  given  in  the  order  named  to  Early  Summer,  Succession,  and 
All  Seasons;  among  late  kinds,  to  Large  Late  Drumhead  and  Ameri- 
can Drumhead.  Brief  directions  are  given  for  the  culture  of  eggplant 
and  of  onions  grown  from  seed.  Of  15  varieties  of  onions  the  follow- 
ing were  recommended,  having  made  a fair  growth  the  first  season 
from  seed:  Large  Tripoli,  Silver  King,  New  Pearl,  New  Queen,  White 
Barletta,  White  Maggiajola,  and  Red  Wethersfield.  Henderson  New 
Bush  Lima  bean  was  earlier  and  more  prolific  than  either  Burpee,  or 
Dreer  Bush  Lima.  Beets,  lettuce,  carrots,  salsify,  radishes,  and  young 
plants  of  Conover  Colossal  asparagus  were  successfully  grown.  A lim- 
ited quantity  of  asparagus  plants,  grape  roots  of  the  standard  varieties, 
and  seed  of  White  Velvet  okra,  Jones  and  Sugarloaf  watermelons,  and 
Pineapple  and  Nixon  cantaloupes  will  be  distributed  to  residents  of 
the  State  on  payment  of  postage. 

Report  of  horticulturist,  M.  H.  Beckwith  ( Delaware  Sta.  Beport 
for  1892,  pp.  81-101 ). — An  experiment  in  growing  tomatoes  under  glass, 
variety  tests  of  tomatoes,  strawberries,  currants,  gooseberries,  and 
raspberries,  and  a list  of  varieties  of  peaches  growing  in  the  experi- 
mental orchard. 

Tomatoes,  culture  under  glass  (pp.  81-87). — Tomato  plants  were  grown 
on  greenhouse  benches,  which  contained  about  7 inches  of  soil,  con- 
sisting of  three  fourths  rich  clay  loam  and  one  fourth  well-rotted  stable 
manure.  The  plants  were  set  16  to  18  inches  apart  and  trained  to  a 
single  stem.  The  first  fruits  ripened  April  8,  one  hundred  and  twenty- 
four  days  after  planting  the  seed.  Tabulated  data  give  the  yields  of 
tomatoes  made  on  seven  beds  differently  treated.  The  yield  per  plant 
varied  between  13.4  and  43.3  ounces  •,  the  yield  per  square  foot,  between 
3.77  and  21.6  ounces.  Dra  nage  by  means  of  coal  cinders  and  broken 
pots  placed  in  the  bottom  of  the  benches  largely  increased  the  yield. 
Directions  for  caring  for  tomato  plants  under  glass  and  for  pollinating 
the  blossoms  are  given. 
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Tomatoes , test  of  varieties  (pp.  87-89). — A list  of  45  varieties  tested 
and  a statement  of  tlie  date  wlieneacli  ripened  its  first  fruit;  also  brief 
descriptive  notes  on  18  varieties. 

Strawberries , test  of  varieties  (pp.  89-92). — A list  of  59  varieties,  with 
date  of  first  bloom,  first  ripe  fruit,  and  length  of  bearing  season ; also 
notes  on  54  varieties. 

Variety  tests  of  peaches,  currants , gooseberries , and  raspberries  (pp. 
97-101). — A list  of  257  varieties  of  peaches  growing  in  the  experimen- 
tal orchard  on  a farm  near  Seaford,  Sussex  County,  and  date  of  first 
bloom  and  of  first  ripe  fruit  of  4 varieties  of  currants,  5 of  gooseber- 
ries, and  11  of  raspberries;  also  notes  on  9 varieties  of  raspberries  and 
on  Child  Japanese  wineberry. 

The  tomato,  P.  H.  Rolfs  (Florida  Sta.  Bui.  No.  21,  Oct.,  1893,  pp. 
1-19). — A popular  discussion  of  the  history,  botany,  culture,  and  mauu- 
rial  requirments  of  the  tomato,  with  a scale  of  points  for  the  ideal 
tomato,  and  brief  notes  on  12  varieties. 

Some  experiments  with  blackberries,  dewberries,  and  rasp- 
berries, S.  A.  Beach  (New  York  State  Sta.  Bui.  No.  63,  n.  ser .,  Bee., 
1893 , pp.  665-691). — Blackberries  (pp.  665-671). — Notes  on  34  varieties 
and  tabulated  data  giving  the  yield  and  date  of  fruiting  of  23  varieties. 
The  most  productive  blackberry  in  1893  was  Dorchester,  followed  by 
Ancient  Briton,  Early  Harvest,  and  Agawam,  in  the  order  named. 

Dewberries  (pp.  671,  672). — The  Lucretia  dewberry  was  more  produc- 
tive than  the  Bartel  or  Mammoth.  Two  unknown  varieties  received 
from  Arkansas  proved  too  tender  for  the  latitude  of  the  station,  at 
least  without  winter  protection. 

Raspberries  (pp.  672-691). — Notes  and  tabulated  data  for  7 purple,  9 i 
yelloAV,  19  black,  and  31  red  raspberries.  Of  the  black  raspberries  the 
most  productive  were  Mills  No.  7,  Mills  No.  15,  Hilborn,  and  Spray 
Early,  in  the  order  named.  Of  the  black  varieties  tested,  Spray  Early 
gave  the  largest  yield  prior  to  July  10  and  Mills  No.  15  gave  the  larg- 
est yield  after  July  20.  Of  7 purple  varieties  tested  Columbian  was 
the  most  productive.  Of  the  31  red  raspberries,  Pomona,  Coleman  No. 

1,  Rancocas,  Montclair,  Early  Pride,  and  Pride  of  Kent  ripened  over 
12  per  cent  of  their  crop  before  July  13.  Pomona  was  the  most  satis- 
factory early  red  raspberry  tested,  and  its  fruiting  season  was  long. 
Pomona  for  early  fruit  and  Royal  Church  for  late  fruit  are  recommended 
as  an  excellent  combination  for  the  home  garden.  Of  9 varieties  of 
yellow  raspberries,  Caroline  was  the  most  productive. 

Trial  of  lawn  grasses,  L.  F.  Kinney  (Rhode  Island  Sta.  Report 
for  1892,  pp.  213,  214). — In  1890  four  plats  of  ground  were  prepared 
and  seeded  for  lawn.  The  first  section  received  Rhode  Island  bent 
grass,  and  with  the  second  Kentucky  blue  grass,  while  the  third  and 
fourth  were  repetitions  of  Nos.  1 and  2 white  clover  added  to  each. 

In  the  first  year  the  Rhode  Island  bent  grass  made  the  thickest  and  j 
most  even  sward. 
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During  tlie  seasons  of  1891  and  1892  the  lawn  received  no  special 
treatment,  the  clover  plants  were  gradually  driven  out,  and  the  Ken- 
tucky blue  grass  plat  appeared  better  than  the  Rhode  Island  bent 
grass.  The  Rhode  Island  bent  grass  turns  yellow  earlier  in  the  fall 
and  remains  brown  later  in  the  spring.  Small  bare  spots,  caused  by 
the  Rhode  Island  bent  grass  dying  out,  were  numerous  in  sections  1 
and  3. 

The  results  of  the  trial  and  the  observations  of  the  behavior  of  these 
grasses  in  other  localities  seem  to  indicate  that  the  most  satisfactory 
lawn  grass  might  be  obtained  by  a mixture  of  equal  quantities  of  the 
two  grasses.  The  addition  of  the  clover  seed  did  not  improve  the  con- 
dition of  the  sward,  but  made  it  of  uneven  growth  and  hard  to  cut 
smoothly. 

WEEDS. 

Walter  H.  Evans,  Editor. 

The  Russian  thistle  in  Nebraska,  0.  E.  Bessey  (Nebraska  Sta . 
Bui.  No.  31 , Bec.}  1893,  pp.  67-77, plates  5). — A popular  bulletin  on  the 
subject  of  the  Russian  thistle,  compiled  largely  from  Farmers’  Bulletin 
No.  10  of  this  Department  (E.  S.  R.,  vol.  IV,  p.  669),  together  with  extracts 
from  other  publications  relating  to  the  origin,  spread,  and  troublesome- 
ness of  this  weed.  The  weed  laws  of  Wisconsin  and  Nebraska  are 
quoted,  with  suggestions  for  their  modification  so  as  to  include  the 
Russian  thistle. 

DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Report  of  the  mycologist,  F.  D.  Chester  ( Delaware  Sta.  Report 

for  1892 , pp.  53-80,  figs.  2). 

Synopsis. — The  following  articles  are  treated  in  this  bulletin:  Can  peach  rot  be  con- 
trolled by  spraying  ? Diseases  of  the  round  potato  and  their  treatment ; Anthrac- 
nose  of  watermelons;  and  Antliracnose  of  the  tomato. 

Can  peach  rot  be  controlled  by  spraying  f (pp.  53-66). — A reprint  from 
Bulletin  No.  19  of  the  station  (E.  S.  R.,  vol.  IV,  p.  835). 

Diseases  of  the  round  potato  and  their  treatment  (pp.  67-75). — A report 
on  the  treatment  of  potatoes  for  potato  rot  ( Phytophthora  infestans ), 
Macrosporium  solani,  and  potato  scab.  Popular  descriptions  are  given 
of  these  diseases  and  the  use  of  Bordeaux  mixture  for  the  potato 
blights  and  corrosive  sublimate  for  the  scab  are  tested,  with  results 
more  or  less  contradictory. 

Antliracnose  of  the  watermelon  (pp.  75-79). — The  author’s  attention 
was  called  to  dead  vines  affected  by  some  fungus.  Where  the  stalk 
was  yet  green  it  was  found  to  be  covered  with  elongated  dark  patches 
and  irregular  areas;  the  tendrils,  buds,  and  leaf  stalks  were  invaria- 
bly black  and  dead,  and  the  leaves  were  covered  with  black  blotches, 
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marked  by  more  or  less  concentric  rings.  _ The  mycelium  of  tlie  fungus, 
which  proved  to  be  from  its  fruiting  a member  of  the  form  genus  Phyl- 
losticta , was  easily  demonstrated. 

During  the  winter  of  1892  the  author  grew  some  watermelon  plants 
in  the  greenhouse  and  experimented  with  cultures  made  from  the  dis- 
eased tissues,  and  succeeded  in  reproducing  the  disease  as  seen  the  fall 
before.  While  this  experiment  was  in  progress  watermelon  leaves 
picked  from  the  vines  in  the  fall  for  examination  and  pressed  for  her- 
barium specimens  were  put  in  a moist  chamber,  and  in  from  ten  to  four- 
teen days  numerous  pustules  began  to  appear  upon  the  dead  spots. 
When  subjected  to  microscopic  examination  they  were  recognized  as 
the  pycnidia  of  the  same  Phyllosticta , but  associated  with  them  were  the 
fruiting  characteristics  of  the  genus  Sphwrella.  Specimens  gathered 
during  the  summer  of  1892  showed  the  same  characteristic  discolora- 
tion on  stalk,  tendril,  leaf  stalk,  and  leaves,  but  upon  examination  there 
was  recognized  an  anthracnose,  presumably  Glceosporium  lagenarium. 
Further  examination  later  in  the  season  showed  that  the  spore-bearing 
layer  occasionally  developed  setse,  which  character  places  the  fungus 
in  the  genus  Colleto trichum.  That  the  Phyllosticta  and  Sphcerella  may 
be  stages  in  the  life  history  of  the  Golletotrichum  is  a hypothesis  the 
author  hopes  to  settle  by  further  study.  At  present  there  is  no  doubt 
that  they  have  been  found  upon  identical  spots  in  three  fruiting  forms 
probably  products  of  the  same  mycelium. 

In  addition  to  the  watermelon  the  fungus  has  been  observed  on  citron, 
squashes,  and  pumpkin.  A trial  of  Bordeaux  mixture  for  this  anthrac- 
nose apparently  gave  no  result. 

Anthracnose  of  the  tomato  (p.  89).— In  the  Annual  Report  of  the  sta- 
tion for  1891  (E.  S.  R.,  vol.  y,  p.  591),  the  author  describes  a new  dis- 
ease of  the  tomato  caused  by  the  fungus  Golletotrichum  ly coper sici.  His 
specimens  this  year  showed  an  abundant  development  of  setae,  but  in 
1892  the  specimens  were  without  the  setae,  and  to  all  appearance  the 
fungus  was  a Glceosporium.  The  question  arises  whether  the  presence  oi 
absence  of  setae  is  of  sufficient  generic  importance  to  separate  the  two 
genera.  From  a mycological  standpoint  the  author  sees  no  reason  to 
separate  the  two  forms  as  seen  in  the  disease  upon  the  tomato. 

Celery  leaf  blight,  G.  C.  Davis  ( Michigan  Sta.  Bui.  Wo.  102,  Dec., 
1893 , p.  52). — Brief  notes  on  the  occurrence  of  celery  blight  (Gercospora 
apii)  in  the  State.  The  following  note  by  Mr.  B.  T.  Galloway,  of  the 
Division  of  Vegetable  Pathology  of  this  Department,  contains  some 
unpublished  observations  relating  to  this  disease: 

Celery  leaf  blight,  caused  by  Cercospora  apii,  is  an  exceedingly  destructive  disease, 
especially  in  the  eastern  part  of  the  United  States.  For  several  years  we  have  been 
making  experiments  in  the  hope  that  some  means  of  cheaply  preventing  the  trouble 
might  be  discovered.  In  1890,  1891,  and  1892  a number  of  trials  made  were  with 
various  fungicides,  including  both  liquids  and  powders,  but  none  of  these  gave  very 
satisfactory  results.  In  every  case  where  the  celery  was  planted  on  upland  soil  it 


DISEASES  OF  PLANTS. 


789 


blighted  badly,  despite  the  fact  that  the  leaves  were  kept  nearly  covered  with  such 
well-known  fungicides  as  Bordeaux  mixture,  ammoniacal  solution  of  copper  carbon- 
ate, etc.  Where  these  preparations  were  used,  however,  the  celery  was  not  sobadly 
attacked  by  leaf  blight  as  the  plants  receiving  no  treatment  at  all. 

Noticing  that  celery  on  low  moist  ground  was  seldom  severely  injured  by  blight, 
an  .experiment  was  made  in  1892  on  upland  soil  to  test  the  effect  on  the  disease  of 
water  applied  to  the  roots.  The  plants  selected  for  the  experiment  were  fully  exposed 
to  the  sun  and  were  set  in  such  a way  that  they  could  be  flooded  sufficiently  often  to 
keep  the  ground  always  soaked.  Without  any  further  treatment  these  plants  made 
a vigorous  growth  and  were  almost  wholly  free  from  blight.  The  average  height  of 
the  plants  when  bleached  was  32  inches.  Planis  in  the  same  bed  which  received 
: only  water  falling  naturally,  as  rain,  blighted  very  badly,  in  consequence  of  which 
there  were  not  enough  leaves  to  bleach  when  the  time  came  for  this  operation.  In 
height  these  plants  averaged  a little  over  8 inches,  or  about  one  fourth  that  of  the 
I watered  celery.  The  experiment  shows  the  importance  of  an  abundant  water  supply 
for  this  crop  and  explains  in  a measure  why  in  certain  localities  celery  is  seldom 
affected  with  the  disease.  Of  course  it  may  not  be  practicable  for  all  upland  celery 
i growers  to  water  as  extensively  as  seems  necessary  to  keep  the  crop  growing  and  free 
from  disease;  still  there  are  no  doubt  many  places  where  irrigation  could  be  prac- 
ticed at  comparatively  little  expense,  making  the  crop,  even  in  regions  where  the 
soil  and  climate  are  naturally  unfavorable,  a certain  and  profitable  one. 

Experiments  in  the  treatment  of  potato  blight  and  potato  scab, 

L.  F.  Kinney  ( Rhode  Island  Sta.  Report  for  1892 , pp.  209-213). — All 
potato  vines  at  the  station  were  sprayed  during  the  past  season,  with 
the  exception  of  a few  rows  left  as  checks,  to  prevent  attacks  of  potato 
blight.  The  increased  yield  of  large  potatoes  due  to  treatment  was 
;•  estimated  as  about  one  fourth  of  the  crop.  The  earlier  varieties  gave 
\ the  least  increase  and  the  later  varieties  the  most.  A field  of  late 
Beauty  of  Hebron  potatoes  was  treated  with  Bordeaux  mixture,  three 
applications  being  given  as  follows:  July  16,  July  29,  and  August  9. 
At  the  time  of  the  latest  application  the  check  rows  gave  an  evidence 
of  the  presence  of  the  blight,  while  the  treated  rows  were  but  very 
slightly  attacked  in  spots.  By  the  first  of  September  the  check  roAvs 
had  become  dry  and  brown,  while  the  foliage  of  the  treated  ones 
remained  green.  The  effect  of  the  treatment  upon  the  crop  was  very 
marked,  the  yield  being  almost  doubled  by  it,  and  the  tubers  were  of  a 
much  larger  and  fairer  quality.  Another  field  of  the  same  variety  was 
treated,  three  applications  being  given,  and  the  potatoes  dug  Septem- 
ber 22,  when  it  was  determined  that  the  average  yield  of  tubers  had 
been  increased  21.7  per  cent,  or  about  41J  bushels  per  acre,  by  treating 
the  vines  with  Bordeaux  mixture.  The  cost  of  the  treatment  was  about 
$6  per  acre. 

For  potato  scab  four  fungicides  were  used,  as  follows : Bordeaux  mix- 
ture, fostite,  Powell’s  copperdine,  and  corrosive  sublimate.  Eight  rows 
of  potatoes,  each  50  feet  long,  were  used  in  the  experiment,  four  receiv- 
ing treatment,  the  other  four  being  reserved  as  checks.  The  seed  pota- 
toes in  row  A were  sprayed  with  Bordeaux  mixture,  in  row  C they  were 
dusted  with  fostite,  in  row  E they  were  sprayed  with  Powell’s  copper- 
dine, and  iu  row  H they  were  soaked  in  a solution  of  corrosive  subli- 
mate (1  part  to  1,000  of  water)  for  two  horns  before  planting.  In  every 
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case  but  the  last  a greater  total  yield  of  potatoes  was  secured  from  the 
check  rows.  The  scabby  potatoes  harvested  from  the  rows  treated 
with  fungicides  were  as  follows:  Bordeaux  mixture  22  per  cent,  fos- 
tite  26  per  cent,  Powell’s  copperdine  29  per  cent,  corrosive  sublimate 
9 per  cent.  The  yield  of  the  untreated  rows  contained  from  35  to  42 
per  cent  of  scabby  potatoes.  In  every  case  the  product  from  the 
treated  rows  was  less  scabby  than  that  from  the  parallel  untreated 
ones,  the  average  excess  of  scab  'in  the  untreated  rows  being  about 
74.4  per  cent. 

Fungus  enemies  of  the  tomato,  P.  H.  Rolfs  ( Florida  Sta.  Bui . 
Ao.  21 , Oct.,  1893,  pp.  25-38,  figs.  2).  This  bulletin  contains  notes  on 
the  blight,  black  rot,  and  dropping  of  buds. 

Tomato  blight  (pp.  25-36). — The  blight  of  tomatoes,  as  studied  at  this 
station,  affects  quite  a number  of  plants  in  addition  to  the  tomato,  hav- 
ing been  found  upon  the  tomato,  eggplant,  potato,  bean,  cowpea, 
squash,  cabbage,  beet,  watermelon,  hydrangea,  and  various  species  of 
weeds.  The  cause  of  the  blight  has  been  determined  as  a species  of 
Sclerotium.  Under  ordinary  conditions  the  fungus  can  not  be  seen 
with  a microscope,  but  by  using  pico  carmine  the  mycelium  may  be 
seen  permeating  the  tissues  of  the  host.  By  means  of  numerous  cul- 
tures the  author  lias  demonstrated  that  this  is  the  cause  of  the  blight 
of  that  region.  Bordeaux  mixture,  ammoniacal  copper  carbonate,  and 
eau  celeste  were  used  as  preventive  remedies  for  this  disease,  with 
considerable  success. 

Black  rot  (pp.  36,  37). — Macrosporium  solani  is  widely  disseminated 
throughout  the  State,  and  tests  of  fungicides  proved  that  Bordeaux 
mixture,  if  properly  applied,  is  very  efficient  in  the  prevention  of  this 
disease. 

Dropping  of  buds  (pp.  37,  38). — Under  this  head  the  author  mentions 
several  obscure  diseases  of  uncertain  origin,  one  causing  the  falling 
of  buds  just  after  blooming,  and  another  resulting  in  the  crumpling 
and  drying  of  the  leaves  as  though  burned.  These  diseases,  for  which 
no  remedies  are  yet  known,  are  to  be  the  subject  of  further  study. 

ENTOMOLOGY. 

Report  of  the  entomologist,  M.  H.  Beckwith  (Delaivare  Sta. 
Report  for  1892 , pp.  102-109 , figs.  2). — The  author  gives  a brief  report 
upon  the  corn  bollworm,  notes  on  the  strawberry  weevil,  and  experi- 
ments in  destroying  white  grubs. 

The  corn  bollworm  ( Sphenopliorus  sculptilis)  is  briefly  described.  The 
insect  seriously  injures  corn  by  feeding  upon  the  young  plants 
before  they  are  up,  piercing  them  with  its  beak,  and  chewing  and 
devouring  the  inner  parts.  As  the  leaves  of  the  injured  plant  unroll, 
rows  of  parallel  oblong  holes  extending  across  the  leaf  may  be  seen. 
This  arrangement  of  holes  is  due  to  the  fact  that  the  insects  puncture 


ENTOMOLOGY. 


791 


the  young'  plants  with  their  beaks,  penetrating  through  the  rolled 
leaves,  making  several  holes  by  a single  puncture. 

Two  rows  of  corn  were  treated  with  a mixture  of  London  purple  and 
air-slaked  lime  by  dropping  a small  handful  of  the  mixture  upon  each 
hill.  At  the  same  time  bunches  of  freshly  cut  green  clover  or  timothy 
poisoned  with  London  purple  in  water  were  placed  upon  the  ground 
between  the  rows  of  corn.  No  advantage  could  be  discovered  from  the 
treatment  of  the  rows  with  London  purple.  Cultivation  of  the  corn 
field  was  recommended  and  the  insects  disappeared  at  once.  An 
examination  of  the  field  on  the  first  of  June  revealed  few  beetles,  but 
a considerable  number  were  found  in  the  roots  of  timothy  in  an  adjoin- 
ing field.  The  best  remedy,  therefore,  seems  to  be  the  cultivation  or 
the  soil  as  soon  as  the  insects  are  found  to  be  working  on  the  corn. 

Popular  descriptions  and  illustrated  notes  are  given  on  the  habits  of 
the  strawberry  weevil.  The  use  of  arsenites  upon  strawberry  plants 
is  condemned,  lest  fatal  consequences  should  follow  from  the  poisoning 
of  the  fruit.  Kerosene  and  white  hellebore  are  recommended  to  be 
used,  and  formulas  are  given  for  each. 

An  experiment  was  attempted  to  destroy  the  white  grubs  by  means 
of  the  fungus  Botrytis  tenellci.  Tubes  containing  the  spores  of  this 
fungus  were  received  from  France,  where  it  has  been  given  favorable 
mention  as  rapidly  destroying  the  white  grubs.  The  author  treated 
125  grubs  in  accordance  with  the  directions  accompanying  the  tubes, 
and  at  the  end  of  ten  days  from  the  time  of  treatment  several  showed 
the  characteristic  color  and  mummy-like  consistency  that  those  affected 
with  the  disease  are  said  to  assume.  The  remaining  grubs  appeared 
lively  and  as  healthy  as  at  the  beginning  of  the  treatment.  Other 
tests  were  made,  but  the  fungus  failed  to  spread  from  those  inoculated 
to  the  healthy  grubs  contained  in  the  same  boxes. 

Celery  insects,  G.  C.  Davis  {Midi.  Sta.  Bui.  No.  102 , Bee .,  1893, pp. 
23-51,  figs.  20). — The  bulletin  consists  of  illustrated  descriptions,  life 
histories,  and  notes  on  the  repression  of  insects  affecting  celery, 
together  with  frequent  references  to  literature.  The  more  destructive 
species  enumerated  are  locusts,  grasshoppers,  leaf  hoppers,  tarnished 
plant  bug,  the  little  negro  bug  ( Corimelcen  apulicaria ),  three-lined 
thrip  {Coleothrips  trifasciata ),  celery  aphis,  celery  aphalaria,  celery 
beetles,  celery  caterpillar,  zebra  caterpillar,  spotted  cutworm,  celery 
plusia,  celery  borer,  sulphur-colored  tortrix,  celery  tortrix,  and  red 
spider.  The  following  new  species  of  leaf  hoppers  are  described  by 
Mr.  E.  P.  Yan  Duzee: 

Athysanus  instabilis. — “Form  of  Deltocephalus  inimicus  Say.  Black,  dotted  and 
marked  with  fulvous  as  follows:  Hind  edge  of  tlie  vertex  a dot,  sometimes 

wanting,  toucliing  this  either  side  of  the  middle,  another  near  each  eye,  two  marks 
on  the  disk,  a line  before  each  of  these,  an  angular  mark  at  apex  including  a short 
longitudinal  dash,  a dot  on  the  temples,  six  or  eight  arcs  and  the  central  line  on  the 
front,  the  latter  expanded  on  the  clypeal  suture,  two  dots  on  the  base  of  the  clypeus, 
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another  on  each  lora,  a spot  on  the  cheeks  and  their  slender  outer  edge,  the  irrora- 
tions  of  the  pronotum  and  a few  large  spots  on  its  anterior  edge,  six  spots  on  the 
scutellum — four  marginal  and  two  discal — and  its  median  line,  knees,  a transverse 
hand  on  the  femora  and  the  slender  hind  edge  of  the  abdominal  segments.  Posterior 
legs  pale,  more  or  less  clouded  with  fuscous,  with  the  inner  face  of  the  flattened 
tibia  black.  Elytra  pale,  slightly  clouded  at  apex,  the  areoles  broadly  margined 
with  fuscous,  nervures  whitish.  Last  ventral  segment  of  the  female  long,  feebly 
arquated  either  side  of  the  middle,  with  the  lateral  angles  prominent.  Valve  of  the 
male  short,  plates  triangular  subacute.  'Length  4 to  44  mm.” 

Quite  common  at  the  college  through  August  and  September.  Mr.  Van  Duzee  has 
the  specimens  of  the  same  species  from  Colorado  also. 

Megamelus  piceus. — “ Piceous-black ; base  of  the  vertex,  keels  and  narrow  hind 
edge  of  the  pronotum,  disk  of  the  mesonotum,  or  at  least  its  carinae,  disk  of  the  ter- 
gum,  especially  towards  its  base  and  apex,  and  the  edge  of  the  dorsal  keel,  the 
genital  segments,  and  sometimes  the  base  of  the  venter,  brownish  yellow.  Face 
pale  shaded  to  brown  above,  clypeus  deep  black.  Antennae,  rostrum,  tylus,  and 
legs  pale,  soiled  yellow,  the  latter  lineate  with  brown.  Elytra  reachiug  to  the  sec- 
ond abdominal  segment  in  the  branchypterous  form,  with  the  apex  truncated, 
piceous-brown,  or  even  black,  with  the  apical  edge  white  more  or  less  broadly  inter- 
rupted with  black  at  the  middle;  nervures  strong,  granulated.  Inthemacropterous 
form  the  elytra  extend  considerably  beyond  the  tip  of  the  abdomen  about  as  in 
Liburina  pellucida;  They  are  smoky  with  pale  granulated  nervures,  the  exterior  and 
interior  of  which  are  forked  at  about  three  fourths  their  length.  Pygafers  of  the 
male  cylindrical,  on  their  ventral  aspect  cut  out  for  about  one  half  their  length  and 
carrying  on  the  broad  base  of  this  incisure  a broad  and  short  projection  extended 
into  a short  conical  divergent  tooth  at  each  angle;  beyond  this  are  the  incurved 
spine-like  stylets  included  between  the  long  slender  ventral  projections  of  the  plates. 
Length  to  3 mm. 

“New  York  and  Michigan.  Described  from  many  examples  of  both  sexes  taken  in 
western  New  York  on  grass  in  low  swampy  meadows  in  August  and  September, 
and  one  female  taken  on  celery  at  Kalamazoo,  Mich.,  August  26,  1893,  by  Mr.  G.  C. 
Davis.  ” 

A remedy  for  the  rose  bug,  L.  F.  Kinney  ( Rhode  Island  Sta.  Report 
for  1892 , pp.  214 , 215). — The  rose  bug  ( Macrodactylus  subspinosus ) hav- 
ing been  abundant  in  1892,  it  was  supposed  it  would  appear  last  year 
as  usual.  In  order  to  save  the  fruit  buds  in  the  vineyards  the  vines 
were  sprayed  the  first  week  in  June  with  Bordeaux  mixture  and  Paris 
green,  in  the  proportion  of  50  gallons  of  the  former  to  1 pound  of  the 
latter.  Care  was  exercised  to  make  the  application  before  the  flower 
buds  opened.  If  delayed  until  the  vines  blossom,  more  or  less  injury 
might  result.  As  a result  of  this  and  two  other  applications  of  Bor- 
deaux mixture  alone,  which  were  made  to  prevent  attacks  of  mildew 
and  black  rot,  the  vines  matured  a fine  crop  of  grapes.  The  attack  of 
the  rose  bugs,  which  appeared  in  great  numbers,  was  not  appreciable. 

Insect  enemies  of  the  tomato,  P.  H.  Kolfs  ( Florida  Sta.  Bid.  No . 
21 , Oct.,  1893 , pp.  19-25). — Popular  notes  are  given  on  the  bollworm 
(Heliothis  armigera ),  Phytoptus  spp.,  and  nematodes. 

Insecticides  and  their  appliances,  H.  E.  Weed  ( Mississippi  Sta . 
Bid.  No.  27 , Nov.,  1893,  p.  24,  figs.  28). — This  bulletin  consists  of  a pop- 
ulai  report  on  insecticides  and  their  application.  Formulas  are  given 
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for  8 standard  insecticides  and  17  special  ones.  Descriptive  illustrated 
notes  are  given  on  different  forms  of  spraying  apparatus. 

Mineral  residues  in  sprayed  fruits,  E.  C.  Kedzie  ^Michigan  Sta. 
Bid.  No.  101 , pp.  19-21). — Analyses  are  given  of  samples  of  strawber- 
ries, red  cherries,  white  cherries,  Enssian  cherries,  red  currants,  rasp- 
berries, gooseberries,  pears,  and  plums,  which  had  been  sprayed  with  a 
mixture  of  Bordeaux  mixture  and  London  purple,  with  Bordeaux  mix- 
ture alone,  and  with  a weaker  Bordeaux  mixture.  In  every  case  cop- 
per or  arsenic  was  found  on  the  fruit. 

The  inquiry  naturally  arises  whether  these  poisons  merely  adhere  to  the  surface 
or  penetrate  the  substance  of  the  fruit.  The  results  with  gooseberries  seem  to  show 
that  they  penetrate  the  body  of  the  fruit  to  a limited  extent.  A test  of  this  ques- 
tion has  been  made  with  some  of  the  sprayed  pears.  A pound  of  the  pears  was 
selected,  the  skin  carefully  pared  off  and  burned  by  itself,  and  the  body  of  the  pear 
burned  to  ashes  by  itself,  and  each  ash  separately  analyzed.  The  pear  peelings  from 
1 pound  of  pears  gave  0.106  grain  of  copper  salt,  and  the  flesh  gave  0.071  grain, 
showing  that  while  most  of  the  copper  salt  adheres  to  the  surface,  a portion  finds 
way  into  the  body  of  the  fruits. 

The  copper  salts  adhere  to  vegetable  surfaces  more  persistently  than  is  commonly 
supposed.  A student  in  chemical  analysis  during  the  first  week  in  May,  1893,  made 
some  investigations  on  this  subject.  The  outside  bark  of  trees  that  had  been 
sprayed  with  Bordeaux  mixture  was  gathered,  burned  to  ash*  which  was  dissolved  in 
nitric  acid,  and  the  copper  plated  out  on  a platinum  dish  and  weighed.  The  results 
are  calculated  for  100  square  inches  of  bark  surface.  The  bark  of  a tree  that  was 
sprayed  April  18,  1893,  gave  0.124  grain  of  metallic  copper.  The  bark  of  a tree  more 
recently  sprayed,  and  on  which  the  spray  was  still  visible,  gave  0.28  grain  of  copper. 
The  bark  of  an  apple  tree  sprayed  about  one  year  before  gave  0.05  grain,  and  the  bark 
of  a plum  tree  sprayed  about  June  1,  1892,  gave  0.044  grain  of  copper.  * * * 

The  use  of  poisons  in  horticulture,  in  my  opinion,  is  largely  in  excess  of  the  amount 
required  for  a fungicide.  One  half  or  even  one  third  of  the  amount  usually  employed 
would  probably  give  as  good  results. 

In  the  spraying  of  some  fruits,  such  as  strawberries,  in  1892,  the  amount  was  pur- 
posely used  in  large  excess.  In  one  case  nearly  5 grains  of  blue  vitriol  were  recov- 
ered from  1 pound  of  fruit — a dose  no  sensible  person  would  want  to  take  in  his  food. 
Yet,  even  that  dose  would  not  probably  be  fatal,  though  it  might  cause  vomiting. 
Any  of  the  doses  of  arsenic  or  of  copper  found  in  a pound  of  these  fruits  might  be 
swallowed  without  endangering  life  by  such  single  dose.  It  is  the  repeated  doses, 
day  by  day,  of  such  poisons  that  might  produce  slow  poisoning  and  the  gradual 
undermining  of  the  health,  without  obvious  cause.  It  is  safe  to  refuse  all  fruits 
which  have  been  sprayed  with  these  poisons  (especially  arsenic)  during  the  period 
of  ripening. 

Report  of  the  apiarist,  S.  Cushman  ( Rhode  Island  Sta.  Report  for 
1892 , pp.  247 , 248). — Sixteen  colonies  prepared  for  wintering  in  the  fall 
;<  of  1891  came  through  without  loss  of  a single  colony.  The  season  was 
an  unusually  good  one  for  honey,  the  16  colonies  yielding  839  pounds 
of  extracted  honey  and  87  pounds  of  honey  in  the  comb,  the  three  best 
hives  yielding  84J,  8GJ,  and  117  pounds,  respectively. 
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Feeding  stuffs,  C.  L.  Penny  (Delaware  Sta.  Report  for  1892,  pp. 
124-126). — Tabulated  analyses  of  cowpea  vines,  shredded  corn  fodder, 
sugar  corn,  cowpea  silage,  silage  corn,  and  sweet- corn  silage.  Analyses 
of  two  samples  of  cowpea  vines  and  one  of  sweet-corn  fodder,  and  of  the 
silage  made  from  the  same,  are  given  as  follows : 


Analyses  of  cowpea  vines  and  sweet-corn  fodder,  and  silage. made  from  the  same. 


Water. 

In  dry  matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Ash. 

Cowpea  vines 

Per  cent. 

Per  cent. 
15.  60 
15. 00 
11.  61 
12.  79 
7. 94 
8. 10 

Per  cent. 
3.  07 
2.  72 
2.  35 
3.82 
1.  02 
1. 43 

Per  cent. 
29.46 
35.  04 
30.34 
30.11 
28.59 
28.  81 

Per  cent. 
44.  77 
40.  30 
49.  44 
44.23 
56.  72 
55. 11 

Per  cent. 
7. 10 
6.  94 
6.  26 
9.  05 
5.  73 
6.49 

Silage  made  from  same 

Cowpea  vines 

Silage  made  from  same 

Shredded  sweet-corn  fodder 

Silage  made  from  same 

76.  94 

77.  07 

71.10 
75. 48 

74.10 

Adulteration  of  ground  feed,  R.  0.  Kedzie  (Michigan  Sta.  Bui. 
No.  101,  pp.  17-19). — It  was  found  that  oat  hulls  and  corn  bran  were 
widely  used  for  adulterating  the  mixture  of  oats  and  corn  known  as 
ground  feed.  A letter  from  a leading  commission  house  states  that 
ground  feed,  or  u chop,”  is  commonly  made  by  grinding  a mixture  of 
oats,  corn,  screenings,  barley,  malt  sprouts,  and  various  other  products. 
Analyses  are  given  of  the  oat  hulls  and  corn  bran,  and  these  are  com- 
pared with  analyses  of  oat  straw.  An  analysis  is  also  given  of 
gluten  feed.  u Almost  the  entire  amount  of  crude  protein  in  gluten 
feed  is  in  the  form  of  albuminoid,  36  per  cent,  while  only  0.37  of  1 per 
cent  is  in  the  form  of  amide  compounds.” 

Report  of  the  poultry  division  of  Rhode  Island  Station,  S.  Gush- 
man  (Rhode  Island  Sta.  Report  for  1892,  pp.  216-246,  figs.  3). — An  intro- 
ductory discussion  is  given  on  the  laws  of  breeding,  cross  breeding, 
selection,  and  mating  of  breeding  stock,  qualities  desired  in  a table 
fowl,  etc.,  followed  by  a description  of  experiments  carried  out  at  the 
station  in  crossing  pure  bred  fowls.  The  breeds  used  were  Indian 
Game,  White  Wyandotte,  Golden  Wyandotte,  Buff  Cochin,  Houdan, 
Silver- gray  Dorking,  Silver  Duck  wing  Game,  Plymouth  Rock,  Light 
Brahma,  Dark  Brahma,  and  Partridge  Cochin,  and  with  these  sixteen 
different  crosses  were  made. 

A description  of  some  of  the  more  desirable  crosses  is  given  as  fol- 
lows, the  male  of  the  cross  being  mentioned  first: 

Indian  Game  and  Light  Brahma. — Cockerels,  plumage  similar  to  Light  Bralima  but 
darker,  with  some  yellow.  Larger  than  Brahma  and  between  the  two  in  shape,  comb 
and  wattles  the  same  as  Brahma.  Body  wide,  legs  long. 

Pullets,  plumage  brown  with  penciled  feathers,  dark  hackles.  Resemble  Brown 
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Malay  liens  except  in  tlie  slight  leg'  feathering.  Lay  well;  eggs  as  large  as  Brahma 
eggs.  Each  sex  is  as  uniform  in  size  and  in  color  as  a pure  breed.  They  are  hardy, 
quiet,  good  feeders,  and  are  closely  feathered.  There  was  hardly  ai  y loss  among  the 
chickens.  A very  desirable  cross. 

Indian  Game  and  Houdan. — Plumage  black,  or  slightly  mixed  with  white,  small 
crests.  Cockerels  have  flesh-colored  legs,  and  pullets  dark  legs.  Are  active,  grow 
quick,  and  fairly  hardy.  There  is  not  much  difference  in  size  between  cockerels  and 
pullets.  Are  uniform  in  appearance. 

Indian  Game  and  Golden  Wyandotte. — In  plumage  and  appearance  most  like  Golden 
Wyandotte.  Markings  uniform.  Fairly  hardy,  quick,  active,  and  plump  at  any 
age.  Disposition  rather  excitable.  Cockerels  much  larger  than  pullets.  But  slight 
■ loss  among  chickens. 

Indian  Game  and  Buff  Cochin . — None  but  pullets  reared.  Similar  in  plumage  and 
appearance  to  Light  Brahma  cross.  Not  so  closely  feathered,  legs  shorter  and  more 
feathers  on  them.  Larger  and  brighter  comb. 

White  Wyandotte  and  Light  Brahma. — In  appearance  between  the  two.  Both  rose 
and  single  combs  appear.  Body  more  stocky  than  Brahma;  legs  shorter,  plumage 
faded  and  muddy.  Show  more  red  in  comb  and  face  than  Brahmas.  Disposition 
quiet.  Good  feeders  and  hardy.  Cockerels  grow  very  large. 

White  Wyandotte  and  Indian  Game. — Plumage  similar  to  Silver  Wyandotte,  dark 
with  gray  neck ; breast  feathers  in  pullets  slightly  spangled  with  white;  legs  and 
neck  short;  rose  comb.  Grow  quickly,  and  are  always  plump  and  hardy.  Pullets 
are  excellent  layers.  Cockerels  not  much  larger  than  the  pullets.  A desirable 
• cross. 

Houdan  and  Partridge  Cochin. — Plumage  a mixture  of  the  two.  Small  crests;  legs 
both  light  and  dark  and  feathered;  active;  quick  growers. 

■Silver-gray  Dorking  and  Dark  Brahma. — Cockerels,  plumage  similar;  larger  pea 
comb ; legs  short  and  feathered ; long  body ; hardy.  Pullets  large,  Dorking  shape 
i and  plumage;  feathered  legs;  single  comb.  Very  bright  and  thrifty.  Good  layers. 

! Uniform  in  size  and  plumage,  and  handsome.  An  excellent  cross  for  both  utility 
i and  beauty. 

Silver  Duckwing  Game  and  Dorking. — Plumage  the  same  and  very  handsome.  Sin- 
gle comb  and  willow  legs.  Body  plump.  Pullets  great  layers  of  small  white  eggs. 
Good  for  table  but  best  for  eggs. 

The  various  crosses,  botli  alive  and  dressed,  were  exhibited  at  the 
Ehode  Island  poultry  exhibition  in  December.  A description  of  the 
carcasses  of  each  cross  is  given,  together  with  data  as  to  the  live  weight 
at  time  of  killing  and  the  loss  on  dressing.  The  judges  pronounced  the 
cross  of  Indian  Game  on  Light  Brahma  the  best  specimen  of  dressed 
poultry,  followed  by  the  crosses  of  White  Wyandotte  on  Indian  Game, 
White  Wyandotte  on  Light  Brahma,  Indian  Game  on  Golden  Wyan- 
dotte, and  Dorking  on  Dark  Brahma.  The  judgment  was  made  in 
accordance  with  the  popular  demand  for  yellow  poultry. 

Judging  from  these  experiments,  the  raiser  of  market  poultry  will  not  make  a 
mistake  if  he  crosses  Indian  Game  cockerels  or  cocks  on  Light  Brahma  hens,  or  on 
any  variety  of  Wyandotte  hens;  or  Wyandotte  males  on  Indian  Game  hens  or  Light 
Brahma  hens.  It  was  found  that  Indian  Games  and  their  crosses  were  harder  to 
pluck  and  more  difficult  to  caponize  than  any  other  of  the  crosses. 

The  article  closes  with  an  illustrated  description  of  the  station  brooder 
house. 

Diseases  of  farm  stock,  A.  T.  Neale  (Delaware  Sta.  Report  for 
1892,  pp.  45-52). — Notes  on  cerebro-spinal  meningitis,  anthrax,  and 
bovine  tuberculosis. 
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Centrifugal  cream  for  ice  cream,  C.  L.  Penny  ( Delaware  Sta. 
Report  for  1893,  pp.  123 , 124). — In  view  of  the  objection  of  ice  cream 
manufacturers  to  centrifugal  cream,  eight  separate  experiments  were 
made  of  making  ice  cream  from  cream  raised  by  the  Cooley  system,  by 
the  open  bowl  DeLaval  separator,  and  by  the  Alpha  DeLaval  sepa- 
rator. In  each  case  1,300  c.  c.  of  cream  and  325  grams  of  sugar  were 
taken,  and  the  ice  cream  was  made  by  a man  accustomed  to  the  work. 
The  results  showing  the  increase  of  volume  in  freezing  and  the  quality 
of  the  product  are  tabulated. 

The  increase  -in  volume  averaged  about  50  per  cent.  It  did  not 
appear  to  depend  on  the  proportion  of  fat  in  the  cream  and  was  quite 
irregular.  The  ice  cream  made  from  cream  raised  by  the  Cooley  system 
seemed  to  be  of  slightly  better  quality  than  that  made  from  the  sepa- 
rator cream,  although  it  is  believed  that  “ the  treatment  of  the  cream 
after  skimming  or  separation,  its  age,  temperature,  and  acidity,  have 
probably  very  much  more  to  do  with  the  quality  of  the  product  than 
the  manner  of  separating  the  cream  from  the  milk.” 

Hand-power  cream  separators,  C.  L.  Penny  (Delaware  Sta . 
Report  for  1892 , pp.  110-123 , figs.  4). — This  includes  a reprint  of  Bulle- 
tin No.  17  of  the  station  (E.  S.  R.,  vol.  iv,  p.  188),  together  with  a 
method  for  estimating  the  amount  of  power  required  to  run  separators. 

AGRICULTURAL  ENGINEERING. 

Soil  improvement  by  vertical  drainage,  A.  T.  Neale  (Delaware 
Sta.  Report  for  1892 , pp.  30,  31). — The  construction  of  vertical  drains 
or  wells  extending  down  to  water-bearing  strata  for  drainage  of  basins 
which  can  not  be  drained  by  ordinary  methods  is  explained  and  an 
account  is  given  of  the  successful  practice  of  the  method  of  the  station 
on  a piece  of  land  on  which  crops  of  corn  and  crimson  clover  had  been 
drowned  out.  The  well  is  12  feet  deep  and  6 feet  in  diameter.  “It  is 
bricked  up  and  decked  over;  from  it  four  ordinary  3-inch  drains,  vary- 
ing in  length  from  50  to  75  tiles  each,  are  laid  2 feet  below  the  surface.” 

Tests  of  farm  machinery,  A.  T.  Neale  (Delaware  Sta.  Report  for 
1892,  pp.  39-45). — Tests  were  made  of  the  following  implements : Reeves 
crimson  clover  seed  huller,  a gang  plow  drawn  by  a traction  engine, 
Leonard  corn  harvester,  and  Keystone  corn  husker.  The  crimson  clover 
on  which  the  clover  seed  huller  was  tested  contained  large  admixtures 
of  green  immature  growths,  and  more  than  50  per  cent  of  the  seed  had 
been  beaten  out  by  the  wind.  In  three  hours  12,877  pounds  of  such 
straw  and  seed  were  passed  through  the  machine,  yielding  1,030  pounds 
of  clean  merchantable  seed,  or  80  per  cent  of  the  available  seed. 
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A gang  plow  drawn  by  a traction  engine  failed  utterly  in  plowing 
under  lodged  crimson  clover.  Under  other  conditions  it  was  reported 
as  doing  good  work  at  an  expense  of  42  cents  per  acre. 

The  Leonard  corn  harvester  cut  and  handled  straight  corn  very  rap- 
idly, but  failed  where  the  stalks  were  bent,  twisted,  or  broken  by  the 
wind.  In  two  separate  trials  it  proved  too  severe  on  the  horses  and 
on  the  operator. 

Shredded  fodder  from  the  Keystone  corn  husker  was  ensiled,  and  a 
similar  weight  of  the  same  fodder  was  moistened  with  water  while  the 
packing  in  the  silo  progressed.  A gain  of  13.4  per  cent  in  storage 
capacity  resulted  from  this  spraying.  The  silos  have  not  yet  been 
opened. 

STATION  STATISTICS. 

Sixth  annual  report  of  Alabama  College  Station  (Alabama  Col- 
lege Sta.  Report  for  1893,  pp.  23). — This  includes  the  treasurer’s  report 
for  the  fiscal  year  ending  June  30, 1893,  and  short  reports  by  the  botan- 
ist, agriculturist,  biologist,  chemist,  and  veterinarian  of  the  station. 
These  reports  are  for  the  most  part  statements  of  work  accomplished 
during  the  year  or  that  in  progress  in  the  several  departments. 

Report  of  treasurer  of  Delaware  Station  ( Delaware  Sta.  Report 
for  1892,  pp.  4,  5). — This  is  for  the  fiscal  year  ending  June  30, 1892. 

Report  of  director  of  Rhode  Island  station  {Rhode  Island  Sta. 
Report  for  1892 , pp.  117-128 , 252-255 ). — A brief  report  on  the  work  of 
the  year,  a list  of  the  bulletins  published,  acknowledgments  of  publica- 
tions presented  to  the  station,  and  a list  of  exchanges. 

Report  of  treasurer  of  Rhode  Island  Station  ( Rhode  Island  Sta. 
Report  for  1892,  pp.  256-258). — This  is  for  the  fiscal  year  ending  June 
30,  1892. 

Annual  report  of  Virginia  Station  (Virginia  Sta.  Report  for  1892, 
pp.  14). — This  consists  of  very  brief  reports  by  the  director,  biologist, 
chemist,  veterinarian,  agriculturist,  horticulturist,  entomologist,  and 
mycologist,  together  with  the  treasurer’s  report  for  the  fiscal  year  end- 
ing June  30, 1892. 

Report  of  treasurer  of  West  Virginia  Station  ( West  Virginia 
Sta.  Fourth  Annual  financial  Statement,  pp.  3). — This  is  for  the  fiscal 
year  ending  June  30,  1891. 


ABSTRACTS  OB  PUBLICATIONS  OF  .THE  UNITED  STATES  DEPARTMENT  OF 
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Recent  features  of  our  foreign  trade,  E.  T.  Peters  ( Division 
of  Statistics , Miscellaneous  Report  No.  8,  pp.  24). — This  article  contains 
statistical  data  and  discussions  on  the  following  topics:  Value  of  our 
exports  and  imports,  exports  of  merchandise,  1891-’93,  exports  of  agri- 
cultural products,  relation  between  exjrorts  and  harvests,  our  imports 
and  their  overvaluation,  special  causes  for  increase  of  certain  imports, 
our  large  gold  exports,  and  the  absence  of  adverse  balances  in  mer- 
chandise. 

In  the  following  table  the  value  of  our  exports  of  gold,  silver,  and 
merchandise,  respectively,  for  the  fiscal  year  ending  June  30,  1893,  is 
given  in  conrparison  with  the  values  for  the  two  preceding  fiscal  years : 

Value  of  our  exports  and  imports  for  the  fiscal  years  ending  June  30,  1893, 1892,  and  1891. 


Fiscal  year  ending 
June  30 — 


Gold. 


Silver. 


Gold  and 
silver. 


Domestic 

mer- 

chandise. 

Foreign 

mer- 

chandise. 

$830, 876,  908 

$16,  631, 116 

1,015,732,011 

14,  546, 137 

872,  270, 283 

12,  210,  527 

Total  mer- 
chandise. 


Grand 

total. 


1893. 


Exports 

Imports 

Excess  of  exports 
over  imports  . . . 
Excess  of  imports 
over  exports — 


$108, 

21, 


680,  844 
174,  381 


87,  506, 463 


$40,  737,  319  $149,  418, 163 
23  193,  252  44,  367,  633 

17,  544, 067  105,  050,  530 


1892. 


Exports 

Imports - 

Excess  of  exports 
over  imports  . . . 

1891. 


Exports 

Imports 

Excess  of  exports 
over  imports  . . 


50, 195,  327 
49,  699,  454 

495,  873 

86,  362,  654 
18, 232,567 

68,130, 087 


32,  810,  559 
19,  955, 086 

12,  855, 473 


22,  590,  988 
18,  026,  880 


4, 564, 108 


$847,  508, 024  $996,  926, 187 
*941,  361, 421  *985,  729,  054 

til,  197, 133 


69,  654,  540 
13,  351,  346 


36,  259,  447 
72,  694, 195 


*93,  853, 397 


1.039,278,148 
827,  402,  462 

202,  875,  686 


884,  480,  810 
844,  916, 196 


39,  564,  614 


1,113,284,034 
897,  057,  002 

216,  227, 032 


993,  434,  452 
881, 175,  643 


112,  258,  I 


* Subject  to  a deduction  of  $75,000,000  on  account  of  overvaluations  of  certain  articles  received  from 
countries  having  depreciated  currencies. 

t The  deduction  of  $75,000,000  from  the  imports  involves  an  addition  of  that  amount  to  the  excess  of 
exports  over  imports,  raising  it  to  $86,197,133. 


Report  of  the  statistician  ( Division  of  Statistics , Report  No.  112 , 
n.  ser .,  Jan -Feb.,  1894,  pp.  523-590). — This  includes  articles  on  the  fol- 
lowing subjects:  Number  and  value  of  farm  animals;  the  cotton  crop 
of  1893;  agriculture  in  China;  the  sugar  crop  of  the  world;  Germany 
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as  an  importer  of  American  agricultural  products;  tlie  canning  indus- 
try (especially  tomatoes,  corn,  and  salmon) ; the  crops  of  Sweden  and 
Korway  in  1893;  the  wheat,  rice,  and  cotton  crops  of  India  in  1893; 
and  freight  rates  of  transportation  companies. 

The  following  table  gives  the  number  and  value  of  farm  animals  for 
1880,  1890,  and  1894: 

Number  and  value  of  farm  animals  in  the  United  States,  1880,  1890,  and  1894. 


Animals. 

1880. 

1890. 

1894. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Horses 

Males 

Cows 

Cattle 

Sheep 

Swine 

Total . . . 

11,  201, 800 
1, 729,  500 
12.  027,  000 
21.  281,  000 
40,  765,  900 
34,  034, 100 

$613,  296,  611 
105,  948,  319 
279,  899,  420 
341,  761, 154 
90,  230,  537 
145,  781,  515 

14, 213, 837 
2, 331,  027 
15,  952,  883 
36,  849,  924 
44,  336,  072 
51,  602,  780 

$978,  516,  562 
182,  394,  099 
352, 152, 133 
560,  625, 137 
100,  659,  761 
243, 418,  336 

16,  081, 139 
2,  352,  231 
16, 487, 400 
36,  608, 168 
45,  048,  017 
45,  206,  498 

$769, 224,  799 
146,  232,  811 
358,  998,  661 
536,  789,  747 
89, 186, 110 
270,  384,  626 

120,  989,  300 

1,  576,  917, 556 

165,285,623 

2, 418,  766,  028 

161,  783, 453 

2, 170,  816, 754 

State  laws  relating  to  the  management  of  roads,  R.  Stone  ( Office 
of  Road  Inquiry,  Bui.  No.  1 , pp.  95). — This  bulletin  embraces  a compila. 
tion  of  the  most  important  State  laws  enacted  from  1888  to  1893  on 
the  subject  of  roads,  together  with  some  recommendations  made  by  road 
commissioners  and  other  public  bodies,  but  not  yet  acted  upon. 

I have  confined  this  compilation  to  laws  of  recent  date,  since  most  of  the  old  laws 
are  confessedly  ineffective,  and  all  the  practical  work  of  modern  road  improvement 
has  been  and  must  he  done  under  new  statutes.  * * * Fourteen  States  have 

already  passed  new  roads  laws,  more  or  less  radical  in  their  character,  and  nearly 
all  the  others  are  moving  in  the  same  direction.  * * * The  laws  given  are  nearly 

all  of  the  present  year,  and  they  have  not  fairly  gone  into  use,  so  that  no  record  of 
results  is  available.  In  New  Jersey,  however,  the  new  laws  date  from  1888  to  1892, 
and  have  proved  so  satisfactory  in  practice  that  no  effort  to  amend  them  was  made 
in  1893. 

Cranberry  culture  ( Division  of  Gardens  and  Grounds , Farmers ’ Bui . 
No.  13,  pp.  16). — A popular  bulletin  on  the  cranberry,  consisting  largely 
of  compilations  from  articles  in  the  annual  reports  of  the  Secretary  of 
Agriculture  and  from  the  Handbook  of  Experiment  Station  Work. 
Three  kinds  of  soil  are  suitable  for  cranberry  culture:  (1)  u Savannas,’7 
or  low  spots  overgrown  with  grass  or  small  shrubs  and  covered  with 
water  during  the  winter  and  spring,  becoming  dry  during  the  summer; 
(2)  a mixture  of  sand  and  muck  underlaid  at  a depth  of  6 to  10  inches 
with  sand ; and  (3)  deep  muck.  The  cranberry  can  not  be  successfully 
cultivated  on  the  drift  formation,  that  is,  soil  formed  by  glacial  action 
and  consisting  of  rocks  not  in  place. 

If  the  bog  intended  for  cranberry  culture  consists  of  sand  overlaid  by 
about  a foot  of  turfy  peat  it  is  ouly  necessary  to  subsoil  the  bog  and 
bring  up  to  the  surface  about  3 inches  of  sand.  In  other  cases  the 
whole  surface  must  be  covered  with  sand  4 to  8 inches  deep.  Arrange- 
ments must  be  made  for  flooding  and  draining  the  bog.  The  more  sand 
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used,  the  longer  the  time  required  for  the  vines  to  come  into  bearing. 
The  vines  may  be  either  set  out  in  furrows  or  spread  evenly  over  the 
surface  of  the  meadow  and  covered  with  about  an  inch  of  sand,  or  after 
being  passed  through  a straw  cutter  and  chopped  into  pieces  about  an 
inch  long  these  cuttings  may  be  sown  broadcast  and  harrowed  in. 
Hand  weeding  is  preferred  to  the  plow  and  hoe. 

Cranberry  cultivators  are  divided  in  opinion  on  the  subject  of  fer- 
tilizers. 

The  following  insect  enemies  of  the  cranberry  are  noted:  The  black- 
headed worm  ( Bhopobota  vacciniana ),  yellow-headed  worm  {Term 
vaccinnvorana ),  fruit  worm  {Acrobasis  vaccinii ),  tip  worm  ( Gecidomyia 
vaccina ),  and  grasshoppers.  Cranberry  scald,  cranberry  gall  fungus 
( Synchytrium  vaccinn ),  and  moss,  which  sometimes  infests  bogs,  are  dis- 
cussed. 


ABSTRACTS  OF  REPORTS  OF  FOREIGN  INVESTIGATIONS. 


Fat  extraction,  L.  G-ebek  ( Landw . Vers.  Stat .,  43  (1893),  No.  3 and  4, 
pp,  193-206,  Jig.  1). — This  is  a detailed  account  of  investigations,  a pre- 
liminary report  on  which  was  published  in  Zeitschrift  fur  angewandte 
Cliemie , 1893,  No.  9,  pp.  253-255  (E.  S.  R.,  vol.  iv,  p.  854). 

The  results  of  experiments  on  a number  of  feeding  stuffs  (oil  cakes, 
flesh  meal,  corn  meal,  clover  hay,  malt  sprouts,  distillery  and  diffusion 
residues,  and  mixed  feeds)  indicate  that  by  the  use  of  Spanish  earth  * 
in  the  extraction  tube  an  ether  extract  was  obtained  which  more  truly 
represents  the  true  fat  content  of  these  substances  than  that  obtained 
by  the  use  of  burnt  gypsum  or  bone  charcoal. — w.  h.  b. 

Comparative  determinations  of  milk  fat  by  the  Soxhlet, 
Schmidt-Bondzynski,  Gottlieb,  Gerber,  and  Demichel  methods, 
Gr  AFr  enberger  (Landw.  Vers.  Stat.,  43,  No.  3 and  4,  pp.  247-252). — The 
author  compared  these  five  methods  on  10  samples  of  milk,  ranging 
in  fat  from  0.65  to  6.15  per  cent.  He  uses  the  results  of  the  Soxhlet 
aerometric  method  as  the  basis  for  judging  of  the  accuracy  of  the 
others,  and  finds  that  in  a large  majority  of  cases  the  other  methods 
all  give  slightly  lower  results  than  the  Soxhlet.  The  Schmidt-Bondzyn- 
ski and  Gottlieb  methods  agreed  most  closely  with  the  Soxhlet,  and  are 
recommended.  In  the  Schmidt-Bondzynski  method  f 10  c.c.  of  milk 
and  10  c.c.  of  hydrochloric  acid  of  1.19  specific  gravity  are  heated 
together  in  a special  apparatus  until  the  casein  is  dissolved,  cooled, 
and  then  shaken  with  ether.  The  volume  of  fat  is  read  off  and  an 
aliquot  (20  c.c.)  evaporated  and  weighed. 

In  the  Gottlieb  method  10  c.c.  of  milk  and  1 c.c.  of  ammonia  of  0.96 
specific  gravity  are  shaken  in  a tall  calibrated  cylinder;  then  10  c.c.  of 
alcohol  and  25  c.c.  of  ether  are  added  and  shaken;  and  finally  25  c.c. 
of  petroleum  ether.  After  standing  four  or  five  hours  the  fat  layer  is 
read  off  and  an  aliquot  evaporated. 

The  Schmidt-Bondzynski  is  the  more  rapid  of  the  two  methods,  as 
the  fat  layer  can  be  read  off  in  a half  hour. — e.  w.  a. 

Further  contribution  to  the  analysis  of  fish  guano,  poudrette, 
and  similar  substances,  M.  Weibull  ( Chem . Ztg.,  18  (1894),  No.  3, 

* Spanish  earth  is  a chalky  substance  extensively  used  for  the  clarification  of  wines. 
That  employed  in  these  investigations  had  the  following  composition:  Water  6.78, 
loss  ou  ignition  6.82,  Si02  67.56,  Al2Oa  and  F«>2Oa  11.28,  CaO  1.04,  MgO  5.67  per  cent, 
besides  small  amounts  of  potash,  soda,  phosphoric  acid,  and  chlorine.  All  these  con- 
stituents except  lime  and  magnesia  were  only  sparingly  soluble  in  HC1. 

t Landw.  Jahrb.  der  Schweiz,  1889. 
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pp.  31 , 32). — In  a former  article*  tlie  author  recommended  the  applica- 
tion  of  the  Kjeldahl  method  to  the  simultaneous  determination  of  plios-  ) 
phoric  acid  and  nitrogen  in  bone  meal,  manure,  fish  guano,  and  similar 
materials.  The  molybdic  method  was  then  recommended  for  the  deter- 
mination of  phosphoric  acid,  but  recent  investigations  by  the  author 
and  others  have  shown  that  the  citrate  method  is  equally  applicable 
for  that  purpose,  provided  a sufficient  amount  (about  40  c.c.)  of  citric  || 
acid  solution  is  used. 

In  the  present  article  a further  extension  of  the  method  to  the  deter-  i 
mination  of  lime  in  cheese,  milk,  and  other  foods  is  recommended,  the 
amount  of  substance  taken  for  digestion  of  course  being  increased.  1 
In  the  analysis  of  peat  dust  poudrette  the  following  method  was  used: 
One  hundred  grams  of  material  was  ground  up  with  400  grams  of  con- 
centrated  sulphuric  acid ; of  this  mixture  50  grams  was  weighed  out, 
mixed  with  copper  oxide  and  treated  as  usual  by  the  Kjeldahl  method.  \ 
At  the  end  of  the  digestion  the  solution  was  washed  into  a 250  c.c,  flask  | 
with  pure  nitrogen-free  water  and  the  flask  filled  to  the  mark;  100  c.c. 
of  this  solution  served  for  the  determination  of  phosphoric  acid  and  a ]j 
like  amount  for  that  of  lime;  in  the  remainder,  nitrogen  was  deter- 
mined. Only  in  case  of  the  determination  of  phosphoric  acid  by  the  I 
citrate  method  was  filtration  of  the  solution  necessary.  The  deter-  I 
mination  of  lime  and  nitrogen  was  not  affected  by  the  presence  of  small 
amounts  of  sand,  etc. 

1 3 

To  determine  the  lime  the  solution  was  exactly  neutralized  with 

ammonia  and  a few  drops  of  hydrochloric  acid  added  until  the  reaction 
was  slightly  acid.  To  the  hot  solution  a sufficient  amount  of  ammo-  i 
nium  oxalate  was  added  and  the  mixture  allowed  to  stand  two  hours  at 
the  temperature  of  the  water  bath.  The  determination  of  the  calcium 
oxalate  by  titration  with  permanganate,  according  to  Immendorf,  is 
recommended.  Careful  tests  of  this  method,  under  varying  conditions 
and  comparisons  with  other  methods,  indicated  that  it  was  as  reliable  [j 
as  those  ordinarily  employed  for  the  determination  of  lime.  It  pos- 
sesses the  further  advantages  of  rapidity  and  simplicity  of  manipula- 
tion.— W.  H.  B. 

The  potato  tuber  as  a reservoir  of  water  for  the  growing  plant, 

Sikovski  ( Anzeig . Akad.  Wissensch.  Krakau , 1892,  p.  114  ; abs.in  Ann . 
Agron.,  19  (1893),  Ko.  11,  pp.  558 , 559). — It  is  generally  held  that  the  pur- 
pose of  the  parent  tuber  is  to  furnish  food  for  the  growing  plant.  A. 
Muller  observed  that  after  the  exhaustion  of  the  food  supply  the  tuber 
accumulated  water  for  the  use  of  the  plant.  Tnis  observation  was  veri- 
fied by  the  author,  who  severed  the  connection  between  the  parent  tuber 
and  the  growing  plant  after  the  latter  had  made  considerable  growth. 

As  checks,  some  plants  of  the  same  variety  were  not  disturbed.  Treated 
and  normal  plants  were  grown  in  sand  and  in  garden  soil.  In  garden 
soil  the  product  of  a tuber  not  severed  from  the  plant  was  368  grams  of 
potatoes;  the  separation  was  made,  June  30,  the  yield  was  339  grams  j 


Chem.  Ztg.,  16  (1892),  p.  1689. 
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ti  where  tlie  operation  was  performed.  August  31,  the  yield  was  308  grams, 
f In  sand  the  yield  without  treatment  was  177  grams;  from  the  treatment 

I of  June  30, 173  grams:  from  that  of  August  31,  166  grams. 

In  both  kinds  of  soil  the  parent  tubers  were  heavier  at  the  dates 
when  the  separation  from  the  growing  plant  was  made  than  at  the  time 
of  planting.  This  gain  in  weight  consisted  of  water  accumulated  dur- 
I ing  the  growth  of  the  plant. — J.  F.  D. 

The  lecithin  content  of  some  vegetable  substances,  E.  Schulze 
and  S.  Frankfurt  ( Landiv . Vers.  Stat.,43 , No.  3 and  307-318). — 

' The  extent  to  which  lecithin  occurs  as  a component  of  the  crude  fat  of 
a number  of  crops  and  feeding  stuffs  has  been  recently  noticed  (E.  S. 

; B.,  vol.  v,  p.  339).  The  details  of  the  method  of  determination,  as 
given  in  the  present  article,  are  as  follows:  About  10  grams  of  finely 

i ground  material  is  placed  in  a paper  cartridge  and  extracted  with 
f ether  in  a Soxhlet  extractor.  The  cartridge  is  then  transferred  to  an 
\ Erlenmeyer  flask  connected  with  a return-flow  condenser  and  extracted 
l with  100  c.c.  absolute  alcohol  for  an  hour,  the  alcohol  being  heated  to 
i boiling.  The  extract  is  filtered  off  and  the  residue  extracted  again 
with  100  c.c.  of  alcohol  as  before,  when  the  second  extract  is  filtered 
off  and  the  residue  washed  with  alcohol.  The  ether  and  alcohol 
extracts  are  united  and  evaporated  in  a platinum  dish.  The  residue 
is  mixed  with  soda  and  saltpeter  and  charred.  The  phosphoric  acid  is 
; then  determined  by  the  molybdate  method.  The  amount  of  magnesium 
pyrophosphate  multiplied  by  the  factor  7.2703  is  taken  as  the  lecithin 
content.  The  weak  point  in  the  method  is  that  it  is  not  known  with 
i certainty  that  no  other  organic  phosphor-containing  substances  occur 
in  the  ether-alcohol  extract,  although  none  have  thus  far  been  found. 

The  authors  give  the  lecithin  content  of  a large  number  of  substances. 
The  percentages  in  some  substances  not  mentioned  elsewhere  are  given 
below : 


Per  cent  of  lecithin  in  dry  matter. 


Yellow  corn,  kernels 

White  corn,  kernels 

Buckwheat,  seed  (shells) 

Sunflower  seed  (shelled) 

Pumpkin  seed  (shelled) 

Wheat  germ 

Wheat  bran 

Sesame  cake' 

Linseed  cake 

Peanut  cake 

Leaf  buds  of  pear. 

Leaf  buds  of  hazel 

Leaf  buds  of  maple 

Young  grass 

Young  vetch  plants 

Mushroom  ( Agaricus  campestris) 
Mushroom  ( Boletus  edulis ) 


Per  cent. 

0. 25 

0.28 

0. 47 

0. 44 

0. 43 

1. 55 

0. 54 

0.15,  0.50,  and  0.  56 

0.10  and  0.  25 

0.04  and  0. 37 

0. 54 

0. 77 

0. 65 

0. 45 

0. 86 

0. 32 

1.94 


18004 — IS’o.  8 5 
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Leguminous  seeds  are  much  richer  in  lecithin  than  the  seeds  of  corn, 
cereals,  or  oil-bearing  seeds.  The  presence  of  lecithin  in  young  grow- 
ing parts  has  been  previously  noticed. — e.  w.  a. 

The  chlorine  content  of  rain  water,  K Passerini  ( Bol . Scuola 
Agr.  Scandicci , 1893,  No.  1 and  2 , pp.  12-22;  abs.  in  Gentbl.  agr.  Ghem., 
23  (1894),  No.  1 , p.  1). — Observations  during  two  years  at  a place  near 
Florence,  where  all  winds,  except  those  from  the  northwest,  pass  over 
the  sea,  are  reported.  The  rain  gauge  was  located  75  kilometers  (46£ 
miles)  in  a straight  line  from  the  Ligurian  and  107  kilometers  (66^  miles) 
from  the  Adriatic  Sea. 

The  amount  of  chlorine  found  in  the  water  varied  between  0.168  and 
24.177  milligrams  per  liter.  The  average  amounts  found  during  differ- 
ent seasons  in  each  year  were  as  follows : 


Chlorine  in  ram  water  in  different  seasons. 


Season. 

Cliorine  per 
liter. 

1890. 

1891. 

Spririer 

Mg. 

5.1 

7.0 

6.5 

8.8 

Mg. 

3.4 

4.5 

8.6 
3.2 

Summer 

Autumn - 

Winter 

The  direction  of  the  wind  exerted  no  constant  influence  on  the  amount 
of  chlorine  found  in  the  rain  water,  although  it  was.  as  a rule,  greatest 
when  the  wind  was  from  the  west  or  south  and  least  when  east  or 
southeast.  The  velocity  of  the  wind  was  also  without  influence.  The 
first  portions  of  rainfall  were  much  richer  in  chlorine  than  the  later 
portions.  The  amount  of  chlorine  in  the  rain  water  collected  over  the 
sea  was  often  very  considerable  and  much  greater  than  in  the  rain  col- 
lected in  the  interior  of  the  peninsula. 

At  Antignano,  near  Livorno,  100  feet  from  the  sea  and  33  feet  above 
the  sea  level,  rain  water  was  collected  during  the  period  from  October 
26  to  30,  1890,  while  a southwest  wind  prevailed.  This  rain  water  con- 
tained, on  an  average,  116.77  grams  of  chlorine  per  liter.  It  appears 
that  near  the  sea  the  air  always  contains  a considerable  amount  of 
chlorine  when  it  has  not  been  recently  washed  down  by  rain,  and  that 
this  amount  is  greatest  when  a strong  wind  is  blowing  from  the 
direction  of  the  sea. — w.  h.  b. 

The  drainage  water  of  cultivated  soils,  P.  P.  Deherain  (Ann. 
Agron.,  20  (1894),  No.  1,  pp.  21-42). — This  is  a detailed  account  of  obser-. 
vations  in  continuation  of  those  reported  in  Annales  Agronomiques, 
19  (1893),  pp.  69-89  (E.  S.  R.,  vol.  iv,  p.  682),  and  relates  especially  to 
the  composition  of  the  drainage  water  from  the  vegetation  cases  there 
described  during  the  winter  months,  although  the  complete  results  for 
the  year  beginning  March,  1892,  are  tabulated  and  discussed.  It  is  stated 
that  the  losses  of  nitric  nitrogen  shown  by  analysis  during  this  first 
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year  of  observation  are  excessive  on  account  of  the  thorough  aeration 
and  pulverization  of  the  soil  during  the  construction  and  filling  of  the 
cases.* 

The  figures,  therefore,  are  only  of  value  for  purposes  of  comparison. 
Studied  from  this  standpoint  it  appears  that — 

(1)  The  losses  in  the  drainage  were  greatest  on  fallow  soils.  Not 
only  was  the  drainage  water  more  abundant,  but  it  was  also  richer  than 
that  obtained  from  soils  bearing  crops. 

(2)  The  losses  were  reduced  to  the  minimum  in  soils  covered  by 
plants.  In  fact  very  little  water  reached  the  drains  during  summer, 
and  frequently,  unless  violent  storms  occurred,  the  drains  received  no 
water  at  all,  that  received  from  atmospheric  precipitation  being  returned 
to  the  air  through  the  transpiration  of  the  plants.  During  winter,  it 

i is  true,  the  water  percolated  through  the  pasture  soil  as  well  as  that 
| seeded  to  winter  wheat,  but  since  the  roots  of  plants  possess  the  prop- 
erty of  retaining  the  nitrates  the  losses  were  reduced  to  the  minimum. 

These  observations  lead  to  the  following  interesting  practical  deduc- 
tions: The  enrichment  of  permanent  pastures  in  nitrogen  is  due  not 
only  to  the  fixation  of  nitrogen  by  microbic  action,  but  also  to  the  very 
slight  losses  sustained  by  drainage.  In  an  undisturbed  soil  such  as 
this  nitrification  is  less  active  and  the  abundant  supply  of  absorbent 
roots  takes  up  the  nitrates  as  fast  as  they  are  formed. 

The  rotation  which  keeps  the  soil  covered  the  longest  is  that  which 
most  completely  prevents  loss.  The  results  here  reported  show  that 
| where  wheat  succeeded  sugar  beets,  the  soil  being  covered  continuously 
from  April  of  one  year  to  August  of  the  succeeding  year,  the  losses 
were  very  small.  On  the  other  hand,  they  were  quite  large  in  another 
case  during  the  eight  months  which  intervened  between  the  harvesting 
of  one  crop  and  the  planting  of  another  crop  of  sugar  beets.  They 
were  very  greatly  reduced,  however,  when  a fallow  crop  was  planted 
immediately  after  the  harvesting  of  the  beets. — w.  h.  b. 

Investigations  on  the  influence  of  the  texture  of  soils  on  their 
moisture  content,  E.  Wollny  {For sch.  Gel).  Agr.  Phys .,  16  {1893),  No, 

o,  pp.  381-407). — In  this  article  the  author  describes  the  methods  used 
and  reviews  at  length  the  results  obtained,  in  experiments  carried  out 
during  a number  of  years  past  (1878-’93)  on  the  relation  of  the  size  and 
arrangement  of  the  soil  particles  to  moisture  content.  The  results  lead 
to  the  following  conclusions: 

(1)  The  water  content  of  the  soil  as  a rule  increases  with  the  fineness 
of  the  soil  particles  and  is  considerably  greater  in  a pulverized  soil 
than  in  one  in  a crumbly  condition,  because  the  reduction  of  the  size  of 
the  soil  particles  by  pulverization  increases  the  water  capacity  of  the 

* For  a report  on  observations  on  the  relation  between  pulverization  of  the  soil  and 
the  activity  of  nitrification  see  Cornet,  llend.,  116  (1893),  pp.  1091-1097  (E.  S.  R.,  vol.  iv, 

p.  961). 


806 


EXPERIMENT  STATION  RECORD. 


soil  and  lessens  the  downward  movement  of  the  water  received  from  the 
atmosphere. 

(2)  The  soil  evaporates  larger  amounts  of  water  the  smaller  the  par- 
ticles, because  the  rise  of  water  by  capillarity  is  promoted  and  the  dry- 
ing of  the  surface  is  lessened.  Soils  in  pulverized  condition  evaporate 
more  water  than  those  in  a crumbly  condition,  because  in  the  former 
case  the  loss  by  evaporation  is  more  readily  supplied  from  the  soil  than 
in  the  latter. 

(3)  Percolation  increases  with  the  size  of  the  soil  particles,  because 
the  downward  movement  of  water  meets  with  less  opposition  and  the 
supifiy  of  water  to  surface  evaporation  is  smaller  the  larger  the  soil 
particles.  Soils  in  a pulverized  condition  lose  by  drainage  smaller 
amounts  of  water  than  those  in  crumbly  condition,  on  account  of  their 
diminished  permeability  and  higher  absorptive  power. 

(4)  The  differences  in  moisture  content  of  soils  of  different  sized  par- 
ticles, as  well  as  of  soils  in  pulverized  and  crumbly  condition  are,  as  a 
rule,  much  more  marked  in  wet  weather  than  in  dry.  In  the  latter  case 
they  may  entirely  disappear  or  even  be  reversed.  To  explain  these 
facts  we  must  take  into  consideration  the  relative  activity  of  evapora- 
tion and  percolation,  as  already  noted. 

(5)  The  variations  of  soil  moisture  increase  with  the  diminution  of 
the  diameter  of  the  particles  and  are  greater  in  pulverized  than  in 
crumbly  soil,  for  reasons  which  have  already  been  explained. 

(6)  The  crumbling  of  wet  clay  soils  prevents  an  excess  or  deficiency 
of  water  in  the  same,  because  in  case  of  excessive  precipitation  drain- 
age is  promoted  and  in  dry  weather  evaporation  of  water  from  the  sur- 
face is  diminished.  For  these  reasons  it  appears  that  the  bringing 
about  of  a crumbly  structure  in  soils  of  this  kind  should  be  the  object 
sought  after  in  cultivation. — w.  h.  b. 

Fertilizer  experiments  with  phosphoric  acid,  M.  Maercker 
(Abs.in  Konigsberger  land-  und  forstw.  Ztg.,29  (1893),  No.  42, p.  277). — 
This  is  an  account  of  fertilizer  experiments  at  the  Halle  Station  during 
1892,  and  relates  especially  to  the  need  of  phosphoric  acid  in  different 
kinds  of  soils,  the  persistency  of  effect  of  pliosphatic  fertilizers,  and  a 
comparison  of  the  immediate  and  after  effects  of  ground  Thomas  slag 
and  superphosphate. 

As  in  previous  years,  digestion  of  soils  with  citric  acid  solution  was 
employed  with  good  results  as  a means  of  judging  of  the  amount  of 
assimilable  phosphoric  acid  present.  Soils  having  like  amounts  of 
phosphoric  acid  showed  wide  variations  in  the  solubility  of  this  sub- 
stance. 

These  tests  in  connection  with  experiments  in  a vegetation  house  in 
growing  crops  on  different  kinds  of  soil  showed  that  the  persistency  of 
effect  of  phosphatic  fertilizers  was  by  no  means  as  great  as  it  is  gener- 
ally supposed  to  be,  but  that  on  soils  richest  in  phosphoric  acid  a dim- 
inution of  effect  was  noticeable  on  the  third  crop,  and  on  the  fifth  crop 
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was  very  marked.  It  is  doubtful  whether  all  or  even  the  greater  part 
of  the  excess  of  phosphoric  acid  applied  to  .a  crop  is  utilized  by  the  crop 
following.  It  appears  that  the  practice  of  applying  excessive  amounts 
of  phosphoric  acid,  as  in  sugar-beet  culture,  with  the  expectation  that 
the  after  crops  will  utilize  it  to  advantage  is  wasteful  and  inadvisable. 
These  conclusions,  reached  from  experiments  during  three  years  in  the 
vegetation  house,  were  confirmed  by  experiments  on  a number  of  farms. 

A comparison  of  the  immediate  and  after  effects  of  ground  Thomas 
[ slag  and  superphosphate  was  made  during  1891  and  1892  on  summer 
rye  followed  by  winter  rye,  in  vegetation  boxes  containing  about  5 kg. 
of  dry  earth.  The  two  phosphaces  were  applied  at  rates  of  0.75,  1.5, 

| and  3 grams  of  phosphoric  acid  per  box.  The  effect  of  the  ground 
j Thomas  slag  (containing  92  per  cent  of  fine  meal)  as  compared  with 
{ that  of  water-soluble  phosphoric  acid  was  as  05:100.  The  yield  of 
| straw  was  the  same  for  the  two  forms  of  phosphoric  acid,  but  the  pro- 
duction of  grain  was  much  larger  in  the  case  of  the  water-soluble  phos- 
! phoric  acid.  Applications  of  double  the  amount  of  phosphoric  acid  in 
Thomas  slag  considerably  increased  the  yield,  the  amount  of  straw  being 
1 nearly  the  same  as  in  case  of  the  double  amount  of  water-soluble  phos- 
phoric acid,  but  the  yield  of  grain  was  not  quite  so  large  as  that  produced 
by  the  single  application  of  water-soluble  phosphoric  acid.  The  heaviest 
application  of  ground  Thomas  slag  did  not  produce  as  large  a yield  of 
grain  as  the  smaller  applications  of  water-soluble  phosphoric  acid. 
The  smaller  application  of  slag  proved  profitable,  but  in  no  amount 
used  did  this  fertilizer  produce  a maximum  yield.  The  after  effect  of 
the  phosphoric  acid  in  ground  Thomas  slag  was  much  smaller  than  that 
in  the  superphosphate,  for  while  in  the  first  year  the  ratio  of  effect  of 
the  two  was  as  65 :100,  in  the  second  year  it  was  only  as  from  45  to 
51.7 :100.  It  appears  therefore  that  the  ground  Thomas  slag  is  not  only 
less  soluble  the  first  year,  but  is  less  readily  utilized  by  the  crops  of 
1 succeeding  years. 

Experiments  on  oats  in  1892  with  two  other  samples  of  ground 
Thomas  slag,  one  very  rich  and  the  other  very  poor  in  phosphoric  acid, 
confirmed  the  above  results. 

The  experiments  in  general  show  that  while  small  applications  of 

I ground  Thomas  slag  were  always  remunerative,  in  none  of  the  forms 
and  amounts  used  did  it  produce  the  maximum  yield  of  summer  rye, 
winter  rye,  or  oats ; and  indicate  that  the  effectiveness  of  ground  Thomas 
slag  in  certain  cases  has  been  overestimated. — w.  h.  b. 

Cross  fertilization  of  cereals,  W.  Carruthers  {Jour.  Roy.  Ayr. 

| Soc.  England , 4 {1893),  JSro.  4 , ser.  3,pp.  684-702 , jigs.  7).— The  author  gives 
; a popular  discussion  of  the  conditions  for  cross  fertilizing  as  a means 
for  the  improvement  of  cereals,  and  of  the  results  which  may  be  expected 
The  numerous  difficulties  to  be  encountered  in  the  crossing  of  cereals 
are  mentioned  and  general  notes  given  on  the  flowers  of  such  plants. 
The  usual  methods  of  pollination  are  described  and  especial  attention 
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given  to  tlie  difficulties  presented  in  the  cross-fertilization  of  wheat.  In 
wheat  the  stamens  ripen  their  pollen  and  the  stigmas  become  receptive 
at  nearly  the  same  time  and  both  being  borne  In  the  same  flower  the 
tendency  is  to  close  fertilization.  Observations  in  the  field  tend  to 
confirm  this  view,  for  in  experimental  plats  where  different  varieties 
of  wheat  were  grown  in  close  parallel  rows  no  natural  crosses  were 
noticed.  To  cross  fertilize  wheat  requires  great  skill  and  patience. 
The  stamens  must  be  removed  before  the  pollen  grains  are  ripe  and  the 
stigmas  protected  from  the  pollen  of  other  flowers  in  the  same  or  neigh 
boring  spikes.  The  application  of  pollen  to  stigma  should  be  made  by 
drawing  the  anther  containing  the  ripe  pollen  grains  lightly  over  tlie 
receptive  stigma. 

In  order  to  secure  a cross  that  will  propagate  -itself  it  must  be  made 
within  the  same  species,  as  hybrids  resulting  from  crosses  of  species  or 
genera  are  seldom  fertile  the  second  year.  The  nearer  the  affinities  of 
the  two  parents  the  more  certain  will  be  the  successful  fertilization. 
Close  fertilization  tends  to  give  stronger  reproductive  organs  and  cross 
fertilization  tends  to  strengthen  the  vegetative  parts  of  the  plant. 
Again,  in  selecting  parents  for  crossing  the  male  seems  to  have  special 
influence  on  the  seed,  while  the  female  affects  the  character  of  the  veg- 
etative parts  of  the  plants. 

The  work  of  cross  breeding  must  be  continued  by  selection  for  years 
after  a desired  cross  is  obtained,  as  there  is  a constant  tendency  to 
reversion  and  only  by  selection  and  elimination  of  sports  and  undesir- 
able reversions  is  a variety  finally  established. 

The  record  of  thirty  years’  experimentation  by  Messrs.  B.  and  J.  Gar- 
ton  in  crossing  wheat,  barley,  and  oats  is  given.  Figures  are  given  of 
the  parents  and  the  crosses.  Some  of  the  crosses  have  proved  valu- 
able, while  others  are  but  curiosities  of  no  especial  merit.  By  contin- 
ued selection  the  experimenters  hope  to  secure  varieties  of  cereals 
especially  adapted  to  their  surroundings. — w.  h.  e. 

Investigation  of  Swedish  legu  minous  plants,  L.  F.  Nilson  (Kgl. 
Landt.  AJcad.  Handl.  Tidskr .,  13  (1893),  pp.  257-298 , 321-355 ). — This 
investigation  of  wild  and  cultivated  Swedish  leguminous  plants 
includes  fifty  complete  analyses  of  38  different  varieties,  including 
vetches,  astragalus,  lentils,  Lathyrus , Lotus , alfalfa,  melilotus,  peas,  and 
clovers. 

Information  concerning  the  botanical  features  and  possible  economic 
value  of  the  plants  is  given  in  every  case.  The  chemical  analysis 
included  determinations  of  albuminoid  and  amide  nitrogen,  as  well  as  ot 
digestible  nitrogen  (Stutzer’s  method) . The  tables  of  composition  show 
that  the  species  belonging  to  the  genus  Lathyrus  are  richest  in  protein, 
their  content  ranging  between  19.8  per  cent  (L.  palustris)  and  26.7  per 
cent  (L.  sylvestris).  The  vetches  come  next  in  protein  content,  with 
upper  limit  ranging  from  14.8  (Vida  pisiformis)  to  22.3  per  cent 
(F.  sativa),  None  of  the  species  of  Trifolium  reach  the  maximum  limit 
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of  these  two  genera,  their  protein  contents  lying  between  12.83  per 
cent  [T.  montanum)  and  17.52  per  cent  [T.  fragiferum). 

The  general  results  of  the  investigation  are  summarized  by  the 
author  as  follows : 

The  investigation  shows  that  several  legumes  growing  wild  in 
| Sweden,  notably  of  the  genera  Lathyrus , Vicia , and  Medicago , far  sur- 
ji  pass  in  protein  content  the  majority  of  fodder  plants  of  this  family 
I cultivated  at  the  present  time,  and  are  not  inferior  to  them  in  other 
: food  constituents.  Of  the  wild  varieties  which  grow  well  on  poor  soils, 
|i  and  which  certainly  may  become  of  great  importance  for  various  pur- 
j poses,  the  following  are  worthy  of  especial  mention:  Lathyrus  mariti- 

Imus  is  by  nature  assigned  to  the  quicksand  region  and  Lathyrus 
palustris  to  lowland  meadows;  L.  sylvestris  and  Yicia  pisiformis  both 
develop  luxuriantly  on  slaty  soils  poor  in  humus;  Medicago  falcata:  M. 
tupulina , and  Astragalus  alpinus  are  all  adapted  to  meadows,  the 
Astragalus  especially  to  the  higher  northern  parts  of  Sweden. 

Whether  or  not  it  will  pay  to  cultivate  certain  wild  species  among 
I those  investigated,  and  to  what  extent,  can  of  course  only  be  determined 
by  direct  experiments.  Such  culture  experiments  are  often  accompa- 
( nied  by  difficulties.  Seed  of  these  plants  is  not  easily  obtained  in  any 
i quantity,  and  it  has  shown  but  low  germinating  power  on  account  of  the 
thick  seed  coats.  It  is,  however,  to  be  hoped  that  the  former  difficulty 
| may  be  removed  by  the  increasing  cultivation  of  these  plants,  espe- 

I daily  since  the  latter  difficulty  is  already  entirely  overcome  by  Hj aim ar 
Nilsson’s  seed  preparer.  This  will  bring  the  seed  to  perfect  germina- 

Ition  without  the  germ  being  injured  in  the  least  by  thebreaking  of  the 
seed  coats  in  the  treatment. 

The  species  of  clover  now  universally  cultivated  in  Sweden  has  been 
adapted  from  the  wilderness  since  the  middle  of  the  last  century,  and 
wc  may  well  entertain  hopes  that  our  agriculture  may  be  enriched 
through  the  cultivation  of  several  still  wild  species  of  leguminous  plants 
which  not  only  quantitatively  but  qualitatively  give  rich  yields. 

The  importance  of  bringing  certain  of  these  plants  under  cultivation 
will  be  evident  from  an  example.  Assuming  that  Lathyrus  sylvestris 
j yields  as  heavily  as  red  clover,  an  assumption  which  may  not  be  considered 
unwarranted,  the  hay  raised  would  be  of  twice  the  value  of  red  clover 
hay,  as  the  content  of  digestible  and  total  nitrogenous  substances  in  the 
. Lathyrus  hay  is  twice  as  large.  To  this  may  be  added  the  noteworthy 
advantage  that  Lathyrus  sylvestris  is  a perennial.  With  its  coarse  and 
deep-reaching  roots  it  leaves  the  ground  even  a richer  supply  of  com- 
bined nitrogen  than  red  clover  does. — F.  w.  w. 

Experiment  in  feeding  barley  and  skim  milk  to  pigs,  J.  Klein 
[Milch  Ztg .,  23  ( 1894 ),  No.  1 , pp.  3 , and  No.  2 , pp.  19-22). — This 
experiment  was  made  at  the  Dairy  Institute  at  Proskau,  Germany, 
during  the  summer  and  fall  of  1893.  Its  main  object  was  to  compare 
the  feeding  of  barley  whole,  both  raw  and  cooked,  and  crushed  and 


810 


EXPERIMENT  STATION  RECORD. 


ground.  Four  lots  of  two  pigs  each,  a sow  and  a barrow,  about  three 
months  old  at  the  beginning  were  used.  The  pairs  were  selected  after 
a preliminary  trial.  The  experiment  commenced  July  24,  and  the  feed- 
ing was  as  follows: 

Lot  1,  whole  barley,  raw. 

Lot  2,  crushed  barley,  raw. 

Lot  3,  ground  barley,  raw. 

Lot  4,  whole  barley,  cooked. 

All  the  lots  received  steamed  potatoes  and  skim  milk  in  addition  to 
the  barley.  Each  kind  of  food  was  fed  separately,  and  apparently  the  | 
raw  barley  was  fed  dry.  The  amount  of  food  given  was  made  to  conform 
to  a feeding  standard  (Eohdes). 

From  July  24  to  October  9,  lot  1 gained  65.25  kg.,  lot  2,  65  kg.,  and 
lot  3,  68  kg.,*  and  all  ate  the  same  amounts  of  food.  Up  to  this  time, 
therefore,  there  was  no  apparent  difference  in  the  effect  of  the  food  J 
whether  fed  whole,  ground,  or  cooked.  Lot  2 had  to  be  thrown  out,  as 
the  barrow  did  not  do  well  on  the  crushed  barley.  The  sow  of  that  lot 
made  about  the  same  gain  as  the  other  lots.  When  the  barrow  was 
changed  to  ground  barley  it  made  a satisfactory  gain. 

In  the  week  from  October  2 to  9 the  amount  of  food  given  was  4£ 
kg*,  of  skim  milk,  1J  kg.  of  barley,  and  1 kg.  of  potatoes  per  pig  daily. 
The  barrow  in  lot  1 refused  to  take  more  whole  barley  and  seemed  to 
have  lost  his  appetite  for  it,  but  the  sow  was  increased  to  2 kg.  per  day, 
and  made  gains  equal  to  the  other  lots. 

The  observations  on  lots  1 and  2 bring  out  the  element  of  individu- 
ality and  show  the  difference  there  may  be  in  the  effect  of  the  same 
food  on  different  animals. 

October  23  the  sow  of  lot  1 (whole  barley)  was  changed  to.  crushed 
barley  and  fed  with  the  sow  of  lot  2 (crushed  barley). 

Lots  3 and  4 were  fed  to  December  3 without  interruption,  the  food 
being  gradually  increased  with  the  increase  in  weight.  At  that  time 
lot  1 had  gained  136  kg.  and  lot  2 130.75  kg.  since  July  24.  The  two 
sows  on  crushed  barley  were  slaughtered  somewhat  earlier.  There 
was  little  or  no  difference  between  the  effects  of  crushed  and  ground 
barley  in  nearly  four  months  of  feeding.  There  appeared  to  be  a very 
slight  disadvantage  from  cooking  the  whole  barley.  It  is  believed 
that  cooking  diminished  the  digestibility.  It  is  stated  that  lot  3,  on 
ground  barley,  had  the  best  appetites  throughout  the  trial,  appeared 
and  looked  the  best,  and  gave  the  most  satisfactory  result  on  slaugh- 
tering. 

When  the  barrow  from  lot  2,  fed  at  first  on  crushed  barley  and  later 
on  ground  barley,  was  slaughtered  the  marks  of  a running  sore  were 
found  in  the  rectum,  which,  it  is  suggested,  may  have  been  caused  by 
a wound  made  by  the  feces  from  the  dry  crushed  barley.  This  may 
account  for  the  animal  not  having  done  better  on  crushed  barley,  as 
when  changed  to  barley  meal  it  made  satisfactory  gains, — E.  w,  A. 
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Composition  and  food  value  of  the  seed  of  Chenopodium  album, 

G.  Baumert  and  K.  Halpern  (Arch.  Pharm.,231  (1893),  p.  641 ; abs. 
in  Ghent.  Ztg .,  18  ( 1894 ),  N’o.  2,  Repert .,.  p.  7). — The  seed  of  the  lamb’s 
quarters  or  white  goosefoot  (pigweed)  has  at  times  been  used  as  a sub- 
stitute for  rye,  as  was  the  case  during  the  recent  famine  in  Russia. 
The  composition  of  the  seed  and  the  hulls  is  given  as  follows: 


Composition  of  seed  and  hulls  of  Chenopodium  album. 


Seed. 

Hulls. 

W ater  

Per  cent. 
10. 83 
13.  94 
12.  56 
6.  97 
25.  68 
39.  30 
3. 88 

Per  cent. 
7. 45 
12.  25 
9. 91 
2.  86 
17.  96 
39.66 
19.  85 

Crude  protein . 

Albuminoids  (in  protein) 

Crude  fat - 

Crude  fiber 

Nitro°en-free  extract 

A ah 

Bread  made  from  a mixture  of  the  above  seed  with  rye  or  wheat  is 
said  to  be  considerably  inferior  from  a physiological  standpoint  to 
common  bread. — e.  w.  a. 

Experiments  on  the  digestibility  and  nutritive  value  of  the 
grain  of  various  cereals,  H.  Weiske  (Landw.  Vers.  8>tat.,43,  No.  3 and 
4,pp.  207-222), — The  author  found  in  previous  experiments  with  rab- 
bits (E.  S.  R.,  vol.  iv,  p.  598)  that  the  rate  of  digestibility  of  oats  was 
in  inverse  proportion  to  the  amount  of  oats  eaten.  To  ascertain 
whether  this  was  true  in  the  case  of  herbivorous  animals,  he  commenced 
an  experiment  with  two  sheep,  feeding  500  grams  of  oats  per  head 
daily.  The  experiment  had  to  be  discontinued  at  the  end  of  eight  days 
as  one  sheep  refused  to  eat  the  full  ration  of  oats.  The  coefficients  of 
digestibility  found,  as  compared  with  those  found  in  a former  trial  with 
sheep  on  a larger  ration  of  oats,  were  as  follows : 


Coefficients  of  digestibility  for  oats  fed  in  different  amounts. 


1 

Dry 

matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

cellulose. 

Nitrogen 

free 

extract. 

Sheep  No.  1,  500  grams  oats 

Sheep  No.  2, 500  grams  oats 

Xu  former  txi&l,  94-7  ^rsnis  03,ts  ...... . . ...... ...... 

Percent. 

79.5 

72.6 
69  8 

Per  cent. 

78.4 
61.3 

64.5 

Percent. 
88.3 
85. 1 
58.0 

Per  cent. 
52.9 
48.3 
17.2 

Per  cent. 

86.4 

81.5 
81.7 

No  conclusions  are  drawn  from  this  comparison  owing  to  the  wide 
difference  between  the  coefficients  found  for  protein  with  the  two  sheep, 
which  is  attributed  to  individuality.  It  is  suggested  that  No.  2 may 
have  eaten  its  food  more  rapidly  and  not  masticated  or  rechewed  it  as 
thoroughly  as  No.  1. 

Digestion  experiments  with  rabbits  are  also  reported  for  rye  and 
barley.  The  average  results  of  these  and  of  former  experiments  with 
rabbits  on  oats  are  summarized  in  the  following  table: 
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Coefficients  of  digestibility  for  oats,  barley,  and  rye  obtained  with  rabbits. 


Dry 

matter. 

Organic 

matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Crude 

ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Oats 

73.7 

74.5 

80.2 

93.8 

21.6 

79.5 

46.4 

Barley - 

84.0 

85.4 

67.7 

86.3 

25.1 

91.2 

51.2 

Rye 

84  4 

85.4 

63.0 

76.3 

18.5 

91.2 

34.4 

According  to  these  figures  the  protein  and  fat  of  the  oats  are  better 
digested  and  resorbed  than  those  of  either  barley  or  rye,  although  the  |i 
reverse  is  true  in  the  case  of  the  crude  fiber  and  nitrogen-free  extract. 

As  is  well  known,  the  oat  kernel  is  the  richest  of  all  cereals  in  crude 
fiber.  The  oats  fed  in  the  above  experiments  contained  12.3  per  cent 
of  crude  fiber,  while  the  barley  contained  only  4.46  per  cent  and  the 
rye  only  2.28  per  cent. 

The  conclusion  is  that  the  use  of  oats  for  the  nourishment  of  young 
and  weak  animals  is  well  founded. — e.  w.  a. 

On  the  question  of  feeding  raw  potatoes,  W.  von  Funke  {Jour. 
Landw .,  41,  No.  <3,  pp.  199-260). — This  article  advocates  feeding  raw 
potatoes  to  cattle,  milch  cows,  sheep,  and  horses.  Where  the  price  of 
potatoes  is  low,  and  on  farms  fitted  for  raising  f>otatoes,  it  is  stated 
that  they  may  be  utilized  to  good  advantage  without  cooking,  and  when 
rationally  fed  will  have  no  unfavorable  physiological  action  on  the  ani- 
mals. Numerous  references  are  made  to  the  feeding  of  raw  potatoes 
in  practice.  For  pigs  the  author  believes  potatoes  should  be  cooked  in 
order  to  secure  the  best  result.  For  fattening  cattle  he  recommends  a 
daily  ration  of  60  pounds  of  raw  potatoes,  6 pounds  of  linseed  meal, 

9 pounds  of  clover  hay,  and  36  to  40  grams  of  salt,  per  1,000  pounds 
live  weight.  This  furnishes  2.84  pounds  of  protein,  16.75  pounds  of 
carbohydrates,  and  0.8  pound  of  fat,  with  a nutritive  ratio  of  1:6.6. 
The  potatoes,  linseed  meal,  and  salt  are  fed  together,  the  potatoes 
being  washed  in  a potato  washer  and  fed  whole.  The  clover  hay  is 
fed  alone  and  uncut. 

For  milch  cows  the  limit  is  25  pounds  of  potatoes  per  1,000  pounds 
live  weight  per  day,  and  an  equal  amount  of  dry  fodder  must  be  fed 
with  them.  In  some  cases  it  is  recommended  to  mix  the  potatoes  and 
coarse  fodder,  moisten,  and  let  the  mixture  undergo  a short  spontaneous 
fermentation.  A maximum  of  20  pounds  of  raw  potatoes  per  1,000 
pounds  live  weight  may  be  fed  to  work  oxen ; but  potatoes  are  not  fitted 
for  growing  cattle  under  two  years  old,  as  they  need  more  concentrated 
' food. 

Potatoes  are  as  well  fitted  for  sheep  as  for  cattle  and  there  is  little 
need  of  preparation  further  than  cutting.  The  ration  per  day  may 
range  from  25  pounds  per  1,000  pounds  live  weight  for  yearlings,  ewes* 
and  wethers,  to  40  pounds  for  fattening  sheep.  Potatoes  are  not  con- 
sidered good  for  lambs  under  one  year  old. 
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About  12  pounds  of  raw  potatoes  per  1,000  pounds  live  weight  may 
!|  be  fed  to  horses  with  advantage,  and  if  supplemented  with  proper 
i!  food  there  need  be  no  fear  of  physiological  disturbances.  When  fed  in 
the  amount  mentioned  they  should  be  mixed  with  hay  or  cut  straw  to 
insure  their  being  properly  chewed.  They  may  be  fed  whole  if  small, 

! or  sliced  if  large  tubers. 

Horses,  cattle,  and  milch  cows  should  not  be  watered  soon  after  feed- 
I 7 7 

j ing  potatoes,  but  preferably  about  a half  hour  before  feeding.  It  is 
i found  that  the  tubers  agree  with  them  better  under  those  conditions. 

I All  that  the  author  says  concerning  the  feeding  of  raw  potatoes 
applies  only  to  healthy,  ripe,  and  unsprouted  potatoes. — E.  w.  A. 

Poisoning  hogs  by  feeding  ground  rye  containing  cockle  seed, 
Stier  (Berl.  Tierdrtzl.  Wochenschr .,  Bee.  21 , 1893;  abs.  in  Milch  Ztg.,  23 
(1894),  N~o.  1,  p.  6). — The  author  was  called  on  to  treat  a herd  of  swine 
! in  which  6 animals  had  died  and  42  others  had  been  attacked,  all  show- 
ing the  symptoms  of  acute  poisoning.  An  examination  revealed  the 
fact  that  in  the  three  days  preceding  the  outbreak  the  food  consisted 
I of  potatoes,  skim  milk,  and  about  1J  kg.  of  coarsely  ground  rye  tailings 
per  day  and  per  head.  This  latter  contained  at  least  6 per  cent  of 
f cockle,  either  cracked  or  whole 

In  the  same  stable  there  was  another  lot  of  200  breeding  swine  which 
together  had  consumed  only  12^  kg.  of  the  same  rye  tailings;  none 
! of  these  animals  were  attacked.  Six  others  received  about  2 kg.  of 
! tailings  per  day,  and  of  these  all  were  attacked  and  2 died.  Within 
three  days  after  the  last  feed  of  tailings,  13  deaths  occurred. 

The  treatment  consisted  of  a change  of  diet  and  the  use  of  castor  oil, 

! followed  by  ether  and  liquid  acetate  of  iron. 

Forty  work  horses,  each  of  which  was  fed  daily  1J  kg.  of  similar 
tailings,  were  not  injured  by  this  feed.  In  previous  years  this  material 
had  been  used  as  food  for  hogs  without  causing  any  deaths. — J.  F.  d. 

Determination  of  fat  in  the  milk  of  individual  cows,  L.  Han- 
sen ( Ugeslcr.  f.  Landmdnd , 39  (1894),  pp.  29,  30). — The  paper  gives  an 
extract  from  the  tests  of  the  individual  cows  in  herds  belonging  to 
patrons  of  the  Kildebronde  creamery  in  Denmark.  The  period  covered 
is  one  year,  beginning  November  1,  1892.  The  following  table  shows 
the  data  obtained  for  the  best  and  the  poorest  cow  as  shown  by  the 
test: 


Yield  of  milk  and  butter  per  cow. 


Yield  per  year. 

Milk 
required 
to  make 
1 pound 
of  butter. 

Value  of 
butter 
and  skim 
milk. 

Cost  of  food  eaten. 

Cost  of 
produc- 
ing 1 

pound  of 
butter. 

Milk. 

Butter. 

Concen- 

trated 

feed. 

Coarse 

feed. 

Total. 

Pounds. 
8,  623 
3,  715 

Pounds. 

387.4 

128.8 

Pounds. 

22.2 

28.7 

$118.  76 
41.  91 

$25.  95 
22.  96 

CO  O 
CO  CO 

00 

%% 

$53.  27 
51.  26 

Cents. 

15.1 

43.8 
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The  largest  annual  yields  per  cow  were  8,877  pounds  of  milk  and 
387.4  pounds  of  butter,  and  the  smallest  yields  were  those  given  in  the 
above  table.  To  make  1 pound  of  butter  required  21.1  pounds  of  the 
richest  milk  or  32.1  pounds  of  the  poorest  milk. — f.  w.  w. 

The  relation  of  the  phosphates  and  casein  of  milk  to  lactic  fer- 
mentation, TI.  Timpe  (Landw.  Vers.  Stat .,  43,  No.  3 and  4,  pp.  223- 
238). — A preliminary  account  of  studies  on  this  question  has  already  been 
noticed  (E.  S.  R.,  vol.  v,  p.  247).  It  has  been  shown  that,  although  only 
a trace  of  lactic  acid  is  formed  in  a pure  solution  of  milk  sugar,  as  high 
as  1.6  per  cent  of  acid  may  be  produced  in  souring  milk.  After  much 
speculation  as  to  the  reason  of  this,  Kabrhel*  suggested  that  the  acid 
formed  in  souring  milk  might  enter  into  combination  with  the  casein, 
and  the  supposed  ill  effects  of  the  free  acid  on  the  organisms  thus  be 
prevented.  According  to  the  author,  Kabrhel  failed  to  prove  this, 
however,  and  Timpe  himself  claims  priority  in  having  demonstrated 
that  casein  is  capable  of  combining  with  the  acid  and  that  the  poly- 
basic  phosphates  serve  merely  to  neutralize  the  acid  produced.  He 
found  in  his  experiments  that  acid  was  not  produced  in  a solution  of 
milk  sugar,  even  when  carbonate  of  lime  was  present  to  neutralize  the 
acid  formed;  but  that  when  milk  ash  neutralized  with  ammonia  was 
added  the  fermentation  of  the  milk  sugar  went  on  although  it  did  not 
when  the  milk  ash  was  neutralized  with  sodium  hydrate.  This  showed 
that  the  casein  was  not  essential  to  the  growth  of  the  lactic  organisms 
but  that  ammonia  salts  could  serve  the  purpose.  It  was  found  that  in 
a solution  of  pure  milk  sugar  and  ammonium  chloride,  with  nothing  to 
neutralize  the  acid  formed,  an  acidity  of  0.04  percent  resulted  after 
eight  days.  When  different  amounts  of  dipotassium  phosphate  were 
added  to  the  solution  there  was  a relation  apparent  between  the  acid 
produced  and  the  quantity  of  phosphate  added. 

In  another  series  of  experiments  in  which  five  different  amounts  of  a 
prepared  casein  were  added  to  the  solution  of  milk  sugar  and  ammo- 
nium chloride,  the  amount  of  acid  produced  in  eight  days  was  exactly 
proportional  to  the  casein  added.  The  amounts  of  alkali  required  to 
neutralize  the  solutions  after  making  allowance  for  the  amounts  required 
by  the  casein  itself  corresponded  quite  closely  to  the  amounts  required 
by  the  casein  itself;  that  is,  the  amount  of  alkali  required  to  neutralize 
the  solution  (casein  and  acid)  after  the  fermentation  was  approximately 
twice  that  required  by  the  casein  alone  before  the  fermentation.  Con- 
sequently the  author  concludes  that  the  casein  enters  into  a chemical 
combination  with  the  acid  formed,  and  that  the  acid  thus  combined  is 
equivalent  to  the  alkali  required  to  neutralize  the  casein  itself.  This 
ability  to  form  acid-reacting  compounds  with  lactic  acid  he  finds  to  be 
shared  by  peptone  as  well  as  by  casein.  It  is,  then,  through  the  com- 
bined action  of  the  phosphates  and  the  casein  in  fixing  the  lactic  acid 
produced,  both  by  giving  up  alkali  and  by  direct  neutralization, 


Allg.  Wiener  med.  Zt g.,  1889,  Nos.  52  and  53. 
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| that  the  relatively  high  percentage  of  lactic  acid  found  in  sour  milk  is 
j attained.  The  author  figures  this  out  from  the  average  composition  of 

1 milk. 

In  view  of  the  fact  demonstrated  above  that  the  amount  of  lactic  acid 
formed  is  materially  affected  by  the  polybasic  phosphates,  the  question 
| suggests  itself,  Do  these  polybasic  phosphates  affect  the  stage  of  fer- 
i mentation  at  which  the  milk  curdles?  Hammarsten*  found  that  casein 
, could  dissolve  neutral  calcium  phosphate.  This  is  believed  to  be 
effected  by  the  casein  combining  with  a part  of  the  base  of  the’plios- 
phate,  thus  rendering  both  compounds  soluble,  which  supposes  a greater 
affinity  for  the  lime  on  the  part  of  the  casein  than  on  the  part  of  the 
monobasic  phosphate.  Applying  this  to  the  fermentation  of  milk,  all 
the  phosphate  must  be  reduced  to  monobasic  phosphate  before  the 
casein  will  be  robbed  of  its  alkali  by  the  acid  formed  and  its  precipi- 
tation effected.  Experiments  made  by  the  author  lead  him  to  believe 
I that  this  is  the  case.  Hence  he  concludes  that  the  stage  at  which 
f curdling  takes  place  is  influenced  by  the  amount  of  polybasic  phos- 
phates,  and  that  the  casein  is  not  precipitated  until  all  of  the  plios- 
i phates  are  changed  to  monobasic  salts. — e.  w.  a. 

The  proximate  composition  of  butter,  H.  D.  Eichmond  ( Analyst , 
1894 , Jan.,  pp.  16-18). — The  percentages  of  water  found  in  560  samples 
I of  butter  are  summarized.  The  analyses  were  made  during  a number 
of  years  past,  by  Dr.Yieth  and  the  author,  at  the  laboratory  of  the 
Aylesbury  Dairy  Company,  London.  The  samples  included  146  of 
English  butter  and  417  of  foreign  butter — French,  Danish,  Swedish, 
Kiel,  and  Australian.  Of  the  560  samples,  469,  or  nearly  84  per  cent, 
contained  between  11  and  15  per  cent  of  water  j 26  contained  a higher 
percentage  of  water  and  65  a lower  percentage. 

“Dr.  Yieth  has  expressed  the  opinion  that  16  per  cent  ofwater  should 
be  considered  as  the  maximum  allowable  in  butter,  and,  considering  the 
above  tables,  I can  only  give  iny  heartiest  approval  of  this  view.  Out 
of  the  whole  560  samples,  but  5 contained  more  than  16  per  cent  of 
water.  One  of  these,  a Swedish  butter,  contained  a great  excess  of 
curd,  and  had  a cheesy  taste,  evidently  from  this  fact  alone  a very 
carelessly  made  butter.  Another  sample,  the  only  English  one  above 
16  per  cent  (containing  16.49  per  cent),  was  churned  at  a very  high  tem- 
perature. Of  the  other  3 samples,  1 was  a Danish  butter  and  the 
other  2 Kiel  butter.  In  my  opinion  the  adoption  of  16  per  cent  as 
the  highest  permissible  limit  will  inflict  no  hardship  on  honest  trades, 
* * * while  the  adoption  of  higher  limits  will  but  open  the  way  to 

fraudulent  addition  of  water.”— E.  w.  A. 

Studies  on  the  rancidity  of  the  market  butter  of  Halle,  Sigis- 
MUND  ( Inaugural  Dissertation , Halle;  abs . in  Mollt.  Ztg.,  8 {1894)  Ko.l,p. 
3). — Investigations  of  the  market  milk  of  Halle  had  shown  it  to  contain 

* Jalirester.  Tier.  Cliem.,  1874,  p.  135. 
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considerable  quantities  of  impurities  or  dirt,  and  this  led  the  author 
to  suspect  that  the  quality  of  the  butter  might  be  bad,  since  such  care- 
less handling  of  the  milk  would  be  likely  to  result  in  inferior  batter. 
He  based  his  judgment  on  the  free  fatty  acids,  or,  in  other  words,  on 
the  degree  of  rancidity.  This  he  determined  as  follows:  Five  to  10 
grams  of  butter  was  dissolved  in  a mixture  of  20  c.c.  of  ether  and 
10  c.c.  of  alcohol,  1 c.c.  of  phenolphthalien  added,  and  the  solution 
titrated  with  decinormal  potash  solution.  The  result  was  corrected  !j 
for  the  amount  of  potash  required  by  the  alcohol  and  ether  mixture, 
and  from  this  is  calculated  the  acidity,  or  the  number  of  cubic  centi- 
meters of  normal  alkili  required  to  neutralize  100  grams  of  butter. 
This  gives  the  rancidity,  1 c.c.  of  normal  alkali  for  100  grams  of  butter 
being  denoted  as  1 degree  of  rancidity.  Butter  of  8 degrees  of  ran- 
cidity is  not  considered  good  butter. 

He  examined  by  this  method  36  samples  of  butter  from  various  : 
sources,  and  found  the  degree  of  rancidity  to  vary  from  0.55  to  46.6, 
averaging  8.66.  Nine  samples  had  a higher  degree  of  rancidity  than  I 
the  average. 

The  author  finds  that  bacteria  are  to  a large  extent  responsible  for 
the  butter  becoming  rancid.  He  cites  experiments  by  others  showing  ; 
that  bacteria  can  not  thrive  in  pure  fat,  and  intimates  that  the  impuri- 
ties in  the  butter  favor  its  becoming  rancid.— E.  w.  A. 

Butter  from  goats’  milk,  E.  Gtjtzeit  (Milch. Ztg.,  22  (1893),  No.  46 , 
p.  756). — In  the  north  of  Sweden  and  in  some  parts  of  Germany  goats’  j 
milk  is  often  creamed  and  made  into  butter.  A sample  of  goats’  but-  j 
ter  sent  the  author  from  Sweden  was  found  to  contain  8.2  per  cent  of  ! 
water,  86.5  per  cent  of  fat,  3.9  per  cent  of  salt  and  ash,  and  0.9  per  cent 
of  casein.  The  butter  was  of  a whitish  yellow  color,  hard,  and  of  a rancid 
taste.  The  low  percentage  of  water  and  the  relatively  high  percentage 
of  casein  are  noticeable.  The  specific  gravity  of  the  fat  was  1.8652,  the 
melting  point  35.4°  C,,  the  volatile  fatty  acids  25.2,  and  the  iodine  num- 
ber  26.7.— E.  w.  A. 
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Analyst,  1894,  Feb.,  pp.  37,  38. 

An  adjunct  to  the  milk  scale,  H.  D.  Richmond. — Analyst,  1894,  Feb.,  pp.  38,  39. 
Studies  on  the  reaction  of  starch  with  iodine  (Studien  iiber  die  Jodstdrke-Beac- 
tion),  C.  Meineke. — Chem,  Ztg.,  18  (1894),  No.  10,  pp.  157-160. 

The  determination  of  iron  in  the  ash  of  plants  and  animals  (Die  Bestimmung 
des  Eisengehaltes  in  Pflanzen-  und  Thieraschen) , M.  Ripper. — Chem.  Ztg.,  18  (1894),  No. 
9,  pp.  133,  134. 

A universal  automatic  burette  (Burette  automatique  universelle),  P.  Guichard. — 
Jour.  Pharm.  et  Chem.,  2^(1894),  ser.  5,  No.  4,  pp.  156,  157,  fig.  1. 

The  use  of  the  centrifuge  in  laboratories  (Die  Anwendung  der  Centrifuge  im 
Lab  orator  ium),  G.  Lange. — Ztschr.  angew.  Chem.,  1894,  No.  2,  pp.  64-66. 

Further  remarks  on  the  use  of  acid  potassium  tartrate  for  titrating  normal 
solutions  (Nochmals  iiber  die  Anwendung  des  Weinsteins  fur  die  Stellung  der  Normal- 
laugen),  A.  Borntrager. — Ztschr.  angew.  Chem.,  1894,  No.  2,  pp.  54,  55. 

On  the  use  of  ammoniacal  cyanide  of  mercury  in  quantitative  analysis  ( TJeber 
die  Anwendung  von  ammo  niakalfe  chem  Quecksilbercyanid  in  der  quantitativen  Analyse), 
F.  W.  Schmidt. — Ber.  deut.  chem.  Ges.,  27  (1894),  No.  2,pp.  225-238. 

The  preparation  of  phosphorus  from  the  phosphates  of  the  alkalis  and  alka- 
line earths  by  means  of  aluminum  as  a reducing  agent,  and  the  action  of  alu- 
minum on  chlorides  and  sulphates  (Darstellung  von  Phosphor  aus  den  Phosphaten  der 
Alkalien  und  alkalischen  Erden  mittels  Aluminium  als  Beductionsmittel  und  Einwirkung 
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des  Aluminium  auf  Sulfate  und  Chloride),  A.  Rossel  and  L.  Frank. — Ber  deut.  Chem. 
Ges.,  27  {1894),  No.  If,  pp.  52-55. 

Physical  chemical  methods  ( Physikalisch-chemische  Metlioden),  J.  Traubke. — 
Hamburg,  T.  Voss  ; price,  6 marks . 

Chemical  classification  and  symbols  in  antiquity  and  the  middle  ages  ( Les 

classifications  et  les  symboles  chimiques  dans  Vaniiquitd  et  au  moyen  age),  Berthelot. — 
Ann.  Chim.  et  Phys.,  1 {1894)  ser.  7,  Feb.,  pp.  259-272. 

BOTANY. 

Some  new  caoutchouc  plants  ( Ueber  einige  neue  Ea utschukpfla nzen ) , G.  Holle — 
Arch.  Pharm.,  231,  pp.  667-674;  abs.  in  Chem.  Centbl  , 1894,  I,  No.  6,  p.  332. 

The  genus  Phlebophora  {Le  genre  Phlehophora) , N.  Patouillard. — Bui.  Soc. 
My  col.  France,  10  {1894),  No.  1,  pp.  55,  56. 

A natural  classification  of  the  Pyrenomycetes  ( Classification  naturelle  des  Pyre- 
nomycetes),  A.  Jazewski. — Bui.  Soc.  My  col.  France,  10  {1894),  No.  1,  pp.  13-48. 

A contribution  to  the  knowledge  of  the  anatomy  of  Cornaceae  ( Beitrdge  zur 
Eenntniss  der  Anatomie  der  Cornaceae ),  A.  Sertorius.— Bui.  Herb.  Bossier,  1 {1893),  No. 
12,  pp.  614-637. 

Concerning  the  clinging  and  nourishing  roots  of  climbing  and  epiphytic 
plants  ( Ueber  Haft  und  Nahrwurzeln  bei  Kletterpfianzen  und  Epiphyten),  F.  A.  C. 
Went. — Ann.  Jard.  Bot.  Buitenzorg,  12  {1894),  part  I,  pp.  1-72,  figs.  22. 

On  pure  culture  of  varieties  of  grain  with  different  botanical  characteris- 
tics {Renodling  af  ett  antal  kornformer  med  olika  botaniska  kannetacken) , P.  Bolin. — 
Alim.  Sv.  Utsadesfor.  Tidskr.,  3 {1893),  pp.  20-25,  60-73, 102-114.  . ' 

The  structure  and  the  life  of  the  fruit  of  grasses  {Bau  und  Leben  der  Gras- 
frucht),  C.  Schroter. — Landw.  Jahrb.  Schweiz.,  7 {1893),  pp.  1-29,  figs.  46,  plate  1. 

The  influence  of  city  fog  on  cultivated  plants  ( Ueber  die  Wirkungen  des  Stadt- 
nebels  auf  kultivirte  Pflanzen),  F.  W.  Oliver. — Naturwiss.  Bundscliau,  1893,  No.  34,  p. 
437 ; abs.  in  Forsch.  Geb.  agr.  Phys.,  16  {1893),  No.  5,  pp.  496,497. 

The  city  fog  and  its  influence  (Stadtnebel  und  ihre  Wirkungen). — Nature,  45 
{1893),  No.  1149,  p.  10;  abs.  in  Forsch.  Geb.  agr.  Phys.,  16  (1893),  No.  5,  pp.  497,  498. 

Concerning  the  nourishment  of  the  germinating  plants  and  the  significance 
of  the  endosperm  in  the  viviparous  mangrove  plants  ( Ueber  die  Ernahrung  der 
Keimlinge  und  die  Bedeutung  des  Endosperms  bei  viviparen  Ma ngro vepfl anzen ) , G. 
Haberlandt. — Ann.  Jard.  Bot.  Buitenzorg , 12  {1894),  part  I,  pp.  91-116,  plates  3. 

Investigations  on  the  direct  and  indirect  influence  of  light  on  the  respira- 
tion of  plants  ( Untersuchungen  iiber  den  direkten  und  indirekten  Einfluss  des  Lichtes  auf 
die  Athmung  der  Gewachse),  F.  Aereboe. — Forsch.  Geb.  agr.  Phys.,  16  {1893),  No.  5,  pp. 
429-463,  plate  1. 

The  assimilation  of  free  nitrogen  in  the  plant  world  {Die  Assimilation  des  freien 
Stickstoffs  durcli  die  Pflanzenwelt),  B.  Frank. — Bot.  Ztg.,  51  {1893),  No.  9,  pp.  139-156; 
abs.  in  Forsch.  Geb.  agr.  Phys.,  16  {1893),  No.  5,  pp.  475-477.  ' 

Culture  experiments  with  heteroecious  Uredineae  (Eulturversuclie  mit  heteroci- 
schen  Uredineen),  H.  Elebalim. — Ztschr.  Pfianzenkank.,  4 {1894),  No.  1,  pp.  7-13. 

Experimental  researches  in  the  life  history  of  certain  Uredineae,  C.  B.  Plow- 
wright. — Abs.  in  Ztschr.  Pfianzenkrank.,  4 {1894),  No.  1,  pp.  42,  43. 

Contributions  to  the  physiology  of  the  cell — the  individual  functions  of  pro- 
toplasm and  nucleus  ( Contribution  a la  physiologic  de  la  cellule),  J.  Demoor. — Bui. 
Soc.  Micr.  Beige,  20  (1893),  No.  1-3,  pp.  36-40. 

Sach’s  iodine  experiment,  testing  for  amylum,  tried  in  the  tropics,  J.  C. 
Costerus. — Ann.  Jard.  Bot.  Buitenzorg  12  (1894),  part  I,  pp.  73-90. 

The  distribution  of  cane  sugar  in  seeds  of  plants  ( Ueber  Verbreitung  des  Bohr- 
zuckers  in  den  Pfianzensamen),  E.  Schulze  and  S.  Frankfurt. — Ber.  deut.  chem.  Ges. 
27  (1894),  No  1,  pp.  62-64;  also  Neue  Ztschr.  Bubenz.  Ind.,  32  (1894),  No.  5,  pp.  53, 54. 

Morphological  and  physiological  researches  on  the  graft  ( Becherches  moropholo- 
giques  et  physiol  ogiques  surla  greffe) , L.  Daniel. — Ber.  gen.  Bot.,  6 (1894),  No.  61,  pp.  5-21. 
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The  effect  of  copper  compounds  on  the  potato  plant  ( Untersuchungsergebnisse 
iiber  Wirkung  der  Kupfer-Bespritzung  auf  die  Kartoffelp flanze) , Frank. — Fiihling’s. 
landw.  Ztg.,  4 (1894),  No.  3,  pp.  87,  88. 

A manual  on  the  plants  cultivated  on  the  shores  of  the  Mediterranean  (Lea 

j cultures  sur  le  littoral  de  la  Mediter ranee),  E.  Sauvaigo. — Nice,  pp.  316,  figs.  115. 

On  a carbohydrate  in  the  mushroom  (Boletus  edulis;  (Ueber  ein  Steinpilz  (Bole- 
tus edulis)  enthaltenes  Kohlenhydrat),  E.  Winterstein. — Neue  Ztschr.  Riibenz.  Ind., 
32  (1894),  No.  5,pp.  47,  48. 

On  the  occurrence  of  raffinose  in  the  germs  of  wheat  grains  ( Ueber  das 
j Vorkommen  von  Raffinose  im  Keim  des  Weizenkorns),  E.  Schulze  and  S.  Frank- 
furt.— Ber.  deut.  chem.  Ges.,  27  (1894),  No.  1,  pp.  64,  65;  also  Neue  Ztschr.  Riibenz. 
Ind.,  32  (1894),  No.  5,  pp.  54,  55. 

FERMENTATION — BACTERIOLOGY. 

On  the  analogies  between  the  processes  of  fermentation  and  of  solar  com- 
bustion (Sur  les  analogies  entre  les  proces  de  fermentation  et  de  combustion  solaire), 
E.  Ducloux. — Ann.  Inst.  Pasteur,  7 (1893),  No.  11,  pp.  751-754. 

On  the  presence  of  a ferment  analogous  to  emulsine  in  fungi  parasitic  on  trees 
or  living  on  wood  (Presence  d’un  ferment  analogue  a V emulsine  dans  les  champignons 
et  en  particular  dans  ceux  qui  sont parasites  des  arbres  ou  vivent  sur  le  bois),~E.  Bourque- 
f lot. — Bid.  Soc.  Mycol.  France,  10  (1894),  No.  1,  pp.  49-54. 

Studies  on  the  bacteria  of  caterpillars  ( Untersuchungen  iiber  die  in  Raupen  vor- 
kommenden  Bakterien),  K.  Eckstein. — Ztschr.  Forst.  Jagdw.,  26  (1894),  No.  l,pp.  3-20. 

Concerning  locomotion  of  Bacilli  (Die  Ortsbewegung  der  Baccilariaceen  betrejf- 
end),  0.  Muller. — Ber.  deut.  bot.  Ges.,  11  (1893),  No.  10,  pp.  571-576. 

The  bacteriological  examination  of  water  ( Bericht  iiber  Fortschritte  und  Leistung- 
: en  auf  dem  Gebieie  der  bakteriologischen  Wasseruntersuchung),  R.  Emmerich. — Forsch- 

;•!  ungsber.  ii.  Lebensmtl.,  1,  pp.  42-44 ; abs.  in  Chem.  Centbl.,  1894,  I,  No.  5,  pp.  279,  280. 

METEOROLOGY. 

Apparatus  for  meteorological  stations  (Les  stations  de  mete'orologie  agricole),  F. 
Marie-Davy. — Jour.  Agr.  Prat.,  57  (1893),  No.  48,  pp.  786,  789. 

On  a possible  relation  between  the  frequency  of  storms  and  phases  of  the 
moon  (Surun  relation  possible  entre  la  frequence  des  orages  et  les  positions  de  la  lune). — 
Compt.  Rend.,  118  (1894),  No.  6,  pp.  306-309. 

Studies  on  the  composition  of  the  atmosphere  (Untersuchungen  iiber  die  Zusam- 
| mensetzung  der  Atmosphare),  A.  Petermann  and  J.  Graftiau. — Mem.  Acad.  Roy. 

: Beige,  48  (1893);  abs.  in  Forsch.  Geb.  agr.  Phys.,  16  (1893),  pp.  490-495. 

On  the  temperature  of  the  upper  regions  of  the  air  (Sur  la  temperature  des  hautes 
regions  de  V atmosphere),  A.  Angot. — Compt.  Rend.,  118  (1894),  No.  6,  pp.  282-284. 

soils  and  fertilizers. 

Field  vs.  pot  experiments  with  crude  phosphates  (1st  die  gdnzliche  oder  sehr 
! geringe  Wirlcsamkeit  der  Rolipliosphate  durch  die  Versuche  der  Prof.  Smets  und  Schreiber 
in  Belgien  und  des  Prof.  Maercker  in  Deutschland  durch  Hire  Topfversuche  enveisen  ?) , H. 
von  Liebig. — FUhling’s  landw.  Ztg.,  43  (1894),  No.  3,  pp.  69-73. 

On  the  organic  constituents  of  humus  (Sur  les  matieres  organiques  constitutives  du 
sol  vegetal),  Berthelot  and  Andre. — Ann.  Chim.  et  Phys.,  1 (1894),  ser.  7,  Feb.,  pp. 

! 273-288. 

Relation  between  the  composition  of  the  soil  and  the  crop  (Korrespondierende 
Boden-und  Ernteanalysen),  P.  Doerstling. — Deut.  landw.  Presse,  21  (1S94),  No.8,p.  64. 

Fraud  in  the  fertilizer  business  (La  frauds  dans  le  commerce  des  engrais),  G.  Bat- 
tachon .—Prog.  Agr.  et  Fit.,  11  (1894),  No.  6.  pp.  137-139. 

Concerning  the  relative  manurial  value  of  different  phosphates  ( Ueber  den 
relativen  Diingewert  der  verschiedenen  Handelsphospliate) , P.  Wagner. — Deut.  landw. 
Presse,  21  (1894),  No.  12,  pp.  100,  101. 
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The  loss  of  nitrogen  in  stable  manure  and  the  means  of  minimizing  this  loss 

(Die  Stickstoffverluste  ini  Stallmist  und  deren  Verminderung),  Neuhaus. — Dent,  landw. 
Presse,  21  {1894),  No.  10,  pp.  80,  81. 

A text-book  on  soils  (Jordbundsldren),  C.  F.  A.  Tuxen. — Second  edition,  Copen- 
hagen: P.  G.  Philipsen,  1893,  pp.  143. 

FIELD  CROPS. 

Anthyllis  vulneraria  for  pasture  and  for  hay  (Tallklofoer  ellcr  sand  vapling).— 
Alim.  Sv.  Utsadesfor.  Tidskr.,  3 {1893),  pp.  115-117. 

Polygonum  sachalinense  and  P.  cuspidatum,  E.  Andr£. — Rev.  Hort.,  66  {1894) 
No.  3,  pp.  54-56. 

Experiments  with  mung  bean  (Phaseolus  mungo),  soja  bean,  chick-pea  oi 
gram  (Cicer  arietinum),  and  horse  gram  (Dolichos  biflorus),  G.  Valder. — Agr 

Gaz.  N.  S.  Wales,  6 {1893),  No.  15,  pp.  914-917. 

The  fertilizer  requirements  of  the  coffee  tree,  including  analyses  of  the  vari- 
ous parts  of  the  tree  and  fruit  (Der  Ndhrstojfbedarf  des  Kaffeebaumes),  F.  W. 
Dafert. — Landw.  Jahrb.,  23,  No.  1,  pp.  26-46. 

Comparative  grain  experiments  at  Svalof  (Sweden),  1886-92  (De  jemforande 
forsaken  paa  Svalof,  aaren  1886-92),  N.  Hj.  Nilson. — Alim.  Sv.  Utsadesfor.  Tidskr.,  3 
{1893),  pp.  163-195. 

Culture  experiments  with  grains  in  different  parts  of  Sweden  {Ytterligare 
reaogorelse  for  filial  forsbken  i olika  delar  af  landet  1892),  H.  Tedin. — Alim.  Sv.  Utsa- 
desfor.  Tidskr.,  3 {1893),  pp.  136-152. 

Harvesting  the  sugar  beet  by  machinery  (Arrachage  mecanique  de  la  better ave),  A. 
Debains. — Jour.  Agr.  Prat.,  57  {1893),  No.  50,  pp.  848-853 ; No.  51,  pp.  884-887,  figs.  7. 

HORTICULTURE. 

Tuberous  Labiatae. — New  Misc.  Bui.  No.  85,  pp.  10-14. 

Native  bread  or  native  truffle  (Polyporus  mylittae),  J.  H.  Maiden. — Agr.  Gaz. 

N.  S.  Wales,  6 {1893),  No.  12,  pp.- 909-912,  figs.  3. 

Orchard  manures,  A.  H.  Bens’on.—  Agr.  Gaz.  N.  S.  Wales,  6 {1893),  No.  12,  pp. 
928-938.  ■ 

The  fourth  year’s  experience  with  fertilizers  on  grapes  ( Quatrieme  annee  d’expe- 
riences  sur  les  engrais  appliques  a la  culture  de  la  vigne),  E.  Zacharewicz. — Prog.  Agr. 
et  Vit.,  11  {1894),  No.  6,pp.  137-139. 

Subterranean  grafting  of  grapevines  {Greff age  souterrain  applique  a la  conserva- 
tion des  vignes  frangaises),  P.  Geneste .—Jour.  Agr.  Prat.,  57  {1893),  No.  49,  pp.  812- 
818,  figs.  4. 

A substitute  for  the  straw  mats  used  in  horticulture  {Pour  remplacer  les  paillas- 

8ons),  F.  Peneveyre. — Chron.  Agr.  Cant.  Yaud,  7 {1894),  No.  2,  pp.  39,  40. 

The  influence  of  pruning  on  flowering  {Influence  de  la  taille  sur  floraison),  F. 
Lequet. — Rev.  Hort.,  66  {1894),  No.  3,  pp.  63-65 

On  a case  of  poisoning  by  Amanita  pantherina  (Sur  un  cas  d’empoisonnement  par 
V Amanita  pantherina  survbnu  a Bois-Guerin),  V.  Dupain. — Bui.  Soc.  My  col.  France,  10 
(1894),  No.  1,  pp.  57,  58. 

FORESTRY. 

The  anatomical  structure  of  wood  in  its  relation  to  year  rings  and  the  tech- 
nical attributes  of  wood  (Der  anatomische  Ban  des  Holzes  in  seinen  Beziehungen  zur 
Jahrringbildung  und  zu  den  technischen  Eigenschaften  des  Holzes),  Grauer. — Forstwiss- 
ensch.  Centbl.,  16  (1894),  No.  1,  pp.  17-33. 

Forestry  in  the  United  States  ( Waldbestand  und  Waldcultur  in  den  Vereinigten 
Staaten  von  Nordamerika).—Oesterr.  Forst.-Ztg.,  11  (1893),  No.  52,  p.  314. 

Forests  and  reforestation  in  the  Pyrenees  (Les  forets  et  le  reboisement  dans  les 
Pyrenees),  P.  de  Boixo. — Rev.  Eaux  et  Forets,  33  (1894),  No.  3,  pp.  49-70. 
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SEEDS. 

The  determination  of  grass  seeds  (Hjelpreda  for  mstamning  af  grasfrukterna) , P. 
Bolin. — Alim.  Sv.  Utsadesfor.  TidsJcr.,  3 ( 1S93),  pp . 198-238. 

On  American  red  clover  seed  ( Ueber  den  amerikanischen  Rotklee),  0.  Kirchner. — 
Wiirt.  Wochenbl.  Landw.,  1894,  No.  6,  pp\  63-67. 

A description  of  the  seed  control  station  at  Zurich  and  its  experimental 
fields,  together  with  remarks  on  some  Alpine  meadows  and  fields  ( Die  eidgenos- 
siscbe  Samen-Kontrollstation  in  Zurich,  Hire  Versuchsf elder  daselbst  und  aufder  Fiirstenalp, 

Inebst  BemerJcungen  uber  eiriige  Alpenwiesen  und  -Weiden) , L.  Wittmack.—  Landw.  Jahrb., 
23,  No.  1,  pp.  47-98. 

Report  of  the  Swedish  seed  association  for  1892. — Allm.Sv.  Utsadesfor.  Tidskr., 

\ 3 (1893),  pp.  52-59. 

DISEASES  OF  PLANTS. 

Investigations  on  Phomabetae  ( Beobachtungen  iiber  Franlcs  neuen  Rubenpilz  Phoma 
betce),  F.  Kruger. — Ztsclir.  Pfanzenkrank.,  4 (1894),  No.  1,  pp.  13-20. 

Preventive  measures  for  the  coffee-leaf  disease,  W.  T.  Thistleton-Dyer. — Kew 
Misc.  Bui.  No.  84,  pp.  361-368. 

A new  fungus  on  the  grape  (Phoma  cicinnoides  n.  sp.),  F.  Fautrey. — Rev. 

Mycol.,  1893,  p.  69;  abs.  in  Ztsclir.  Ffianzenlirank.,  4 (1894),  No.  1,  p.  47. 

The  canker  of  ivy  (Der  Epheukrebs),  G.  Lindau.: — Ztschr.  Ffanzenkrank.,  4 (1894), 
I No.  l,pp.  1-3,  plate  1. 

Investigations  on  a disease  of  sugar  cane  (Sereh.  onderzoekingen  en  beschouivingen 
over  oorzaken  en  middelen),  F.  Benecke. — Abs.  in  Ztschr.  Ffanzenkrank,.,  4 (1894),  No. 
1,  pp.  37,  38. 

The  gumming  of  sugar  cane. — Kew  Misc.  Bui.  No.  85,  pp.  1-4. 

Leaf  diseases  of  sugar  cane  (De  bladziekten  te  Malang),  J.  H.  Wakker. — Arch. 
Zuckerind.  Java,  1893,  No.  1,  pp.  3-13;  abs.  in  Ztsehr.  Ffanzenkrank.,  4 (1894),  No.  1, 
j pp.  30,  31. 

Root  disease  of  sugar  cane,  G.  Masse. — Kew  Misc.  Bui.,  No.  84,  pp.  345-350. 

Dry  rot  of  wood  due  to  Merulius  lacrymans. — Kew.  Misc.  Bui.,  No.  85,  p.  33. 
An  experiment  for  the  repression  of  potato  rot  ( Versuch  zur  Bekampfung  der 
Kartoffelkrankheit),  0.  Kirchner. — Ztschr.  Pfanzenkrank.,  4 (1894),  No.  1,  p.  59. 

Experiments  with  the  smut  of  Bronius  arvensis  and  Arrhenatherum  elatius 
(Forsog  med  Brans  i Agerliejre  og  i Draphavre) , J.  D.  Jensen. — Abs.  in  Ztschr.  Pflan- 
zenkrank.,  4 (1894),  No.  1,  pp.  38,  39. 

Fungus  diseases  of  culture  plants  ( Sygdomme  hos  Landbrugspdanter  foraarsagede  af 
1 Snyltesvampe) , E.  Rostrup. — Copenhagen,  1893,  pp.  170:  abs.  in  Ztschr.  Pfanzenkrank., 

J 4 (1894),  No.  l,p.  31. 

ENTOMOLOGY. 

Heredity  in  bees,  W.  Abram. — Agr.  Gaz.  N.  S.  Wales,  6 (1893),  No.  12,  pp. 
918-920. 

On  the  salivary  rlands  of  hymenoptera  (Sur  les  gland es  .salivaires  des  Hymenop- 
; teres),  Bordas. — Compt.  Rend.,  118  (1894),  No.  6,  pp.  296-299. 

On  a stridulant  aquatic  hemiptera  (Sur  un  Hemiptere  aquatique  stridulant),  C. 
Bruyant. — Compt.  Rend.,  118  (1894),  No.  6,  pp.  299-301. 

The  repression  of  the  “hay  worm,”  Cochylis  ambiguella  ( Ueber  die  Bekampfung 
des  u Heuivurmesf  Cochylis  ambiguella),  J.  Dufour. — Landw.  Jahrb.  Schweiz,  7 (1893), 
pp.  53-61.  v 

The  leaf  louse  of  oats  (Die  Schddlichkeit  der  Blattlaus  (Taxoptera  graminium)  fur 
j Hafer),  K.  Saj6. — Ztschr.  Pfanzenkrank.,  4 (1894),  No.  1,  p.  4. 

Concerning  the  injury  of  Acarus  telarius  on  tobacco  plants  ( Ueber  eine  Scliddi- 
| gang  der  Tabakpjlanze  durch  eine  Acarlne),:C.  Moh r.— Ztschr . Pfanzenkrank.,  4 (1894), 

! No.  1,  pp.  20,  21. 

Liparis  chrysorrcea  (La  porthesia  chrysurroea),  O.’Visfat. — 4gricol.  Lnd.  Agr.,  17 
! (1894),  No.  1,  pp.  11,  12. 
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Nematoids  on  oats  and  clover  ( Nematoder  paa  liafre  och  kldfver). — Alim.  Sv.  Utsd- 
desfor.  Tidskr .,  3 {1893),  pp.  152-159. 

The  prevalence  of  phylloxera  in  the  canton  of  Geneva  (La  situation  phylloxti- 
rique  du  canton  de  Geneve),  J.  Dufour. — Landw.  Jahrb.  Schweiz,  7 {1893),  pp.  37-52. 

The  employment  of  schist  against  phylloxera  {Emploi  du  schiste  pour  combattre 
le  phylloxere),  De  Mely. — Jour.  Agr.  Prat.,  57  {1893),  No.  50,  pp.  854-858. 

The  biology  of  phylloxera  {Zur  Biologie  der  Beblaus),  E;  Rathay. — Abs.  in  Ztschr. 
Pflanzenkrank.,  4 {1894),  No.  1,  p.  25. 

Some  insects  of  the  grape  {Les  cochenilles  de  la  vigne),  V.  Mayet. — Prog.  Agr.  et 
Fit.,  11  {1894),  No.  6,  pp.  139-142. 

Results  of  investigations  on  the  destruction  of  grubs  by  means  of  Botrytis 
tenella  {Ergebniss  der  Untersuchungen  iiber  den  Haikaserpilz,  Botrytis  tenella),  Fed- 
dersen .—Ztschr.  Forst.  Jagdw.,  26  {1894),  No.  1,  pp.  3-20. 

The  destruction  of  mole  crickets  {Vernichtung  der  Werren),  K.  Saj6. — Ztschr. 
Pflanzenkrank.,  4 {1894),  No.  l,p.  60. 

The  destruction  of  cankerworms,  Melolontha  vulgaris,  by  overflowing  with 
water  {Bekampfung  der  Engerlinge  durch  Berieselung  mit  Wasser),  K.  Saj6. — Ztschr. 
Pflanzenkrank.,  4 {1894),  No.  1,  p.  60. 

Lysol  as  an  insecticide  {Einige  Beobachtungen  iiber  Lysol  als  insektehtotendes  Mittel), 
L.  Glaab. — Ztschr.  Pflanzenkrank.,  4 {1894),  No.  1,  p.  21. 

Experiments  with  insecticides  ( Versuche  mit  Thurol),  K.  Sajo. — Ztschr.  Pflanz- 
enkrank., 4 {1894),  No.  1,  pp.  5,  6. 


ANIMAL  PHYSIOLOGY. 

Concerning  metabolism  in  the  horse  {Zur  Kenntniss  des  Stoffivechsels  beim  Pferde), 
F.  Lehmann,  O.  Hagemann,  and  N.  Zuntz. — Landw.  Jahrb.,  23,  No.  l,pp.  125-165. 

The  peptic  digestion  of  casein  {Die  peptische  Verdauung  des  Caseins),  C.  Will- 
denow. — Diss.  Bern.,  1893,  pp.  50;  abs.  in  Centbl.  med.  Wiss.,  1894, p.  l,and  in  Chem. 
Centbl.,  1894,  I,  No.  6,  p.  337. 

Contribution  to  the  knowledge  of  the  assimilation  of  inorganic  food  con- 
stituents by  animals  {Tierphysiologische  Untersuchungen.  I.  Beitrag  zur  Kenntniss 
der  Assimilation  anorganischer  Nahrstoffe  im  Tierkorper) , J.  Neumann. — Jour.  Landw., 
41,  No.  4,  pp.  343-380. 

Concerning  the  fluorine  content  of  bones  and  teeth  {Zur  Frage  iiber  den  Fiuor- 
gehalt  der  Enochen  und  Zahne),  S.  Gabriel. — Ztschr.  analyt.  Chem.,  33,  No.  l,pp.  53,  54. 

On  the  question  of  the  replacement  of  the  lime  in  the  animal  body  by  stron- 
tium {Zur  Frage  iiber*den  Ersatz  des  Kalkes  durch  Strontian  in  thierischen  Organismus), 
H.  Weiske. — Landw.  Jahrb.,  23,  No.  1,  pp.  119-124. 

FOODS — ANIMAL  PRODUCTION. 

An  edible  seaweed,  J.  Hendrick. — Agr.  Students’  Gaz.,  6 {1893),  No.  5,pp.  126-130. 

The  feeding  value  of  leaves  {Der  Ndlirwerth  des  Baumlaubes),  F.  Lehmann. — 
Ztschr.  landw.  Ver.  Hessen,  1894,  No.  5,  pp.  42,  43. 

The  utilization  of  ligneous  products  as  food  for  stock  {De  V utilisation  des  pro- 
duits  ligneux  pour  V alimentation  du  b6tail),  E.  Mer. — Compt.  Bend.,  118  {1894),  No.  6, 
pp.  291-294. 

Experiments  in  replacing  the  coarse  fodder  with  prepared  pulverized  wood 
and  sawdust  {Versuche  iiber  den  Ersatz  der  Bauhfutterarten  durch pr dp ariertes  Holz- 
mehl  und  Sdgespdne),  O.  Kellner  et  al. — Sachs,  landw.  Ztschr.,  1894,  No.  1,  pp.  2-8. 

Is  sawdust  of  value  as  food?  {Haben  Sdgespdne  Futterwevth?),  F.  Lehmann. — 
Ztschr.  landw.  Ver.  Hessen,  1894,  No.  5,  pp.  33,  34. 

Ensiling  twigs  to  be  used  as  food  for  stock  {V ensilage  de  laramille  alimentaire ), 
L.  Grandeau. — Jour.  Agr.  Prat.,  57  {1893),  No.  48, pp.  770-772. 

Feeding  twigs  to  cattle  {L’ alimentation  du  bdtail  avec  les  ramilles  d’arbres),  L. 
Grandeau. — Jour.  Agr.  Prat.,  57  {1893),  No.  49,  pp.  809-812. 
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The  recognition  of  Chenopodium  seeds  in  flour  ( TJeber  Chenopodin  und  den 
Nachweis  des  Chenipodiumsamens  in  Mehlprodukten),  G.  Baumert  and  K.  Halperx. — 
Arch.  Phann.,  231 , pp.  648-653;  ahs.  in  Chem.  Centbl .,  1894, 1,  No.  5,  p.  294. 

The  distribution  of  weeds  through  the  feeding  of  bran  ( Yerunkrautung  der  Acker 
durch  KleAef utter  ung). — Ztschr.  Pflanzenkrank.,  4 (1894),  No.  1,  pp.  59,  60. 

A simple  method  for  the  recognition  and  approximate  determination  of  sand 
in  feeding  stuffs,  flour,  etc.  ( TJeber  eine  einfache  Methode  fur  den  Nacliweis  und  die 
anndhernde  Bestimmung  von  Sand  in  Futtermitteln,  Mehlen  und  degl.),  A.  Emmerling. — 
Ztschr.  analyt.  Chem.,  33,  No.  1,  pp . 46-48. 

What  degree  of  rancidity  of  table  oils  renders  them  unf^t  for  use  as  food? 

' (TVie  stark  ranzig  diirfen  Speiseole  sein  bevor  sie  zu  Genusszwecken  unbrauchbar  sindf), 
H.  Noerdlixger. — Ztschr.  angew.  Chem.,  1894,  No.  3,  p.  79. 

The  feeding  of  farm  animals  ( TJeber  die  Ernahrung  der  landwirthschaftlichen  Nutz- 
tiere),  E.  Schulze. — Landw.  Jalirb.  Schweiz,  7 (1893),  pp.  189-199. 

Effect  of  the  care  of  milch  cows  on  production  (Einfluss  der  Korperpflege  beim 
Milchvieh),  Backhaus. — Jour.  Landiv.,  41,  No.  4,  pp.  332-342. 

The  production  of  milk  (Be  la  production  du  lait),  C.  Cornevix. — Paris:  G.  Mas- 
son . 

Observations  on  the  individual  cows  of  a herd  for  one  year  (Jahresmelkergeb- 
nisse  der  Weende  Kuhherde),  Backhaus. — Jour.  Landw.,  41,  No.  4,  pp.  305-320. 

The  rearing  of  calves  (Die  Aufzucht  des  Kalbes),  A.  Kramer. — Landw.  Jalirb. 
Schewiz,  7 (1893),  pp.  151-188. 

Experiments  on  the  utilization  of  sweet  skim  milk  by  feeding  it  to  lambs 

(Versucli  iiber  Verwertung  von  siisser  Magermilch  durch  Lammermast),  Backhaus. — 
Jour.  Landw.,  41,  No.  4,  pp.  320-328. 

A contribution  to  the  history  of  horse  breeding  in  Germany  (Das  altliessische 
Gestiit  Zapfenburg  und  Beberkek.  Ein  Beitrag  zur  Geschichte  der  deutsclien  Pferdezucht), 
W.  Gerland. — Landw.  Jahrb.,  23,  No.  1,  pp.  99-118. 

Possibilities  of  agriculture  without  animal  husbandry  in  Sweden  (Kan  jord- 
bruk  utan  kreatursskotsel  med  liopp  om  framgaang  drifvas  inom  Sverige),  S.  Riiodix. — 
Kgl.  Landt.  Akad.  Handl.  Tidskr.,  32  (1893),  pp.  298-316. 

A text-book  on  animal  husbandry  (Husdyrbruget),  S.  C.  A.  Tuxen. — Copenhagen : 
P.  G.  PhiUpsen,  1893,  2d  ed.,  pp.  403. 

On  fish  culture  in  ponds  (Ar  allmannare  inf  or  an  de  af  fiskuppfodning  i dammar  hos 
oss  onskvdrdt,  och  efter  hvilken  plan  bor  i saa  fall  detta  ske) , B.  Lundberg. — Kgl.  Landt. 
Akad.  Handl.  Tidskr.,  32  (1893),  pp.  316-320. 

VETERIXARY  SCIEXCE  AND  PRACTICE. 

Contagious  foot  and  mouth  disease  in  Skaane  (Sweden)  during  1892-93 

(Smittosam  mul-  och  klofsjuka  i Skaane  under  aaren  1892-  93),  E.  Schaug. — Kgl.  Landt. 
Akad.  Handl.  Tidskr.,  32  (1893),  pp.  376-380. 

Contagious  diseases  of  cattle  and  swine  (Smittosamma  sjukdomar  hos  notkreatur 
och  svin),  J.  Wetterwik. — Nord.  Mejerie  Tidn.,  9 (1894),  pp.  4-6,  15,  16. 

Contribution  to  the  knowledge  of  a disease  of  the  udder  known  as  yellow 
<:Galt”  (Beitrag  zur  Kenntniss  des  gelben  Galtes),  E.  Zschokke. — Landw.  Jahrb. 
Schweiz,  7 (1893),  pp.  200-209. 

The  development  of  charbon  in  the  rabbit  (D4veloppement  du  charbon  cliez  le  lapin), 
Werigo.— Amw.  Inst.  Pasteur,  8 (1894),  No.  1,  pp.  1-53,  plates  3. 

Concerning  the  antiseptic  value  of  ozone  (Sur  la  valeur  antiseptique  de  V ozone), 
J.  de  Christmas.— Ann.  Inst.  Pasteur,  7 (1893),  No.  11,  pp.  776-780. 

The  effect  of  glauber  salts  on  the  udder  and  on  the  milk  of  cows  ( TJeber  die 
Wirknng  des  Glaubersalzes  auf  die  Beschaffenheit  des  Enters  und  der  Milch  beim  Bindvieh), 
E.  Hess,  F.  Schaffer,  and  M.  Lang. — Landw.  Jalirb.  Schweiz,  7 (1893),  pp.  210^228. 

A contribution  to  the  knowledge  of  the  danger  of  tuberculous  infection  by 
means  of  ordinary  milk  (Contribution  a la  question  de  V infection  tuber culeuse  par  le 
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lait  ordinaire ),  St.  Friis. — Dent.  Ztschr.  Thiermed.,  Mar.,  1893;  abs.  in  Ann.  Inst. 
Pasteur,  7 (1893),  No.  11,  pp.  796-798. 

Rer  ;>rt  on  the  sanitary  condition  of  domestic  animals  in  Belgium  in  1892 

(Rapport  sur  V5tat  sanitaire  des  animaux  domestiques  en  1892),  L.  Stubble. — Bui.  Min. 
Agr.  Belgique,  9 (1893),  No.  5,  pp.  149-249. 

DAIRYING. 

The  milk  records  of  American  cows.  (Milch  ergiebigkeit  amerikanischer  Eiihe  und 
Produktionskosten  der  Milch  in  Amerika),  J.  H.  Vogel. — Deut.  landw.  Presse,  21  (1894), 
No.  6,  pp.  43, 44.  * 

Milk,  the  composition  and  properties  of  that  from  different  kinds  of  animals 
and  means  of  detecting  adulterations  of  cows’  milk  (Milch),  E.  Meissl. — Ztschr. 
Nalir.  Unlersuch.  Hyg.,  7,  No.  24,  pp.  434-445. 

Milk  with  an  abnormally  low  fat  content  (Mjollc  med  abnormt  laag  fetthalt). — 
Tidskr.  f.  Landtmdn,  15  (1894),  pp.  9-13. 

The  effect  of  peanut  cake,  palm-nut  cake,  and  cotton-seed  cake  on  the  fat 
content  of  milk  (Die  Beeinfiussung  des  Fettgehaltes  der  Milch  durch  verschiedene 
Kraftfuttermittel),  Backhaus. — Jour.  Landw.,  41,  No.  4,  pp.  328-332. 

Swedish  butter  exhibitions  (Svenska  smorprofning  arne). — Tidskr.  f.  Landtmdn, 
15  (1894),  pp.  29-35;  Nord.  Mejerie  Tidn.,  9 (1894),  pp.  28,  29. 

The  water  content  of  butter  ( Untersuchungen  betreffs  des  Wassergehalts  der  But- 
ter), W.  Hofmeister. — Abs.  in  Milch-Ztg.,  23  (1894),  No.  4,  p.  51. 

The  new  methods  for  determining  fat  in  milk  and  their  importance  in  dairy- 
ing ( Ueber  die  neuern  Methoden  zur  Bestimmung  des  Fettgehaltes  der  Milch  und  die 
Bedeutung  derselben  fiir  die  Praxis  des  Molkereiwesens),  E.  Schulze. — Landw.  Jahrb. 
Schweiz,  7 (1893),  pp.  62-71,  Jigs.  8. 

The  employment  of  the  eudiometric  method  in  testing  milk,  rennet,  and 
water  for  cheese-making  (Die  Anwendung  der  eudiometrischen  Methode  zur  Unter- 
suchung  von  Milch,  Lab,  und  Wasser  zu  Edsereizwecken) , F.  Schaffer. — Landw.  Jahrb. 
Schweiz,  7 (1893),  pp.  72-80,  Jig.  1. 

On  the  manufacture  of  cheese  in  Switzerland  and  Holland  ( Om  osttilverk- 
ningen  i Schweiz  och  Holland),  A.  Friis. — Nord.  Mejerie  Tidn.,  9 (1894), pp.  17,18,  30,32. 

Experiments  in  the  prevention  of  excessively  porous  cheese  (Ueber einige  Ver- 
suche,  die  Bldhung  der  Ease  zu  verhindern),  E.  von  Freudenreich. — Landw.  Jahrb. 
Schweiz,  7 (1893),  pp.  81-87,  figs.  4. 

Manufacture  of  condensed  milk  as  a proposed  colonial  industry, E.  C.  Wood. — 

Agr.  Glaz.  N.  S.  Wales,  6 (1893),  No.  12,  pp.  921-928. 

Studies  on  Oidium  lactis  ( Ueber  Oidium  lactis),  M.  Land  and  E.  von  Freuden- 
reich.— Landw.  Jahrb.  Schweiz,  7 (1893);  pp.  229-237. 

Results  of  the  inoculation  of  milch  cows  with  cultures  of  the  bacillus  of  diph- 
theria (Resultats  de  Vinoculation  de  caches  laitieres  avec  des  cultures  de  bacille  de  la 
diptherie),  A.  C.  Abbott. — Jour.  Path.;  abs.  in  Ann.  Inst.  Pasteur,  7 (1893),  No.  11,  pp. 
794-798. 

TECHNOLOGY. 

Vinegar,  E.  Collens. — Analyst,  1894,  Feb.,pp.  33-36. 

The  ratio  between  glycerine  and  alcohol  in  natural  wines  ( Ueber  das  Verhalt - 
niss  zwischen  Glycerin  and  Alkohol  in  Naturwein'en) , A.  Borntrager. — Ztschr.  angew. 
Chem.,  1894,  No.  1,  pp.  13,  14. 

Report  of  wine  culture  congress  held  at  Montpellier,  June  12-15,  1893.  I. 
Phylloxera  and  American  grapes.  II.  Grape  diseases  (Aus  deni  letzten  Weinbau- 
Eongress  in  Montpellier) — Abs.  in  Ztschr.  Pfianzenkrank.,  4 (1894),  No.  1,  pp.  47-55. 

Statistics  of  the  wine  and  cider  production  of  France  and  Algeria  ( Produc- 
tion des  vins  et  des  cidres  en  1892). — Jour.  Agr.  Prat.,  57  (1893),  No.  49, pp.  804-808. 


EXPERIMENT  STATION  NOTES. 


Alabama  Canebrake  Station. — J.  A.  Stuart,  veterinarian  of  the  station,  has 
resigned  and  J.  F.  Connor,  d.  v.  m.,  has  been  elected  to  fill  the  vacancy. 

Purdue  School  of  Agriculture. — The  second  annual  excursion  of  students  in 
live  stock  husbandry  at  the  school  occurred  early  in  March  and  occupied  about 
a week.  The  route  lay  south  through  Indiana  to  Lexington,  Ky.,  and  from  there 
to  Richmond,  Va.,  then  back  to  Lafayette,  Ind.  It  included  visits  to  the  farms  of 
famous  breeders  of  horses,  cattle,  and  sheep,  and  incidentally  to  a number  of  places 
of  historic  interest.  The  party  was  personally  conducted  hy  Prof.  C.  S.  Plumb. 
Last  year  the  excursion  was  a great  educational  success,  and  fully  as  much  was 
expected  this  year. 

Maine  Station. — W.  Balentine,  professor  of  agriculture  in  the  college  and  agri- 
culturist to  the  station,  died  February  26. 

South  Carolina  Station. — W.  L.  McGee,  assistant  director  of  the  Mississippi 
Station,  has  been  elected  agriculturist  to  this  station,  vice  J.  S.  Newman,  resigned; 
and  J.  N.  Hook  has  been  elected  secretary  of  the  board  of  control. 

Wyoming  Station. — F.  J.  Niswander,  entomologist  of  the  station,  has  prepared 
an  exchange  list  of  Wyoming  Coleoptera  which  will  be  sent  to  any  one  desiring  to 
exchange. 

The  Climate  of  Louisiana. — The  climatic  conditions  of  north  and  south  Louis- 
iana and  their  adaptability  to  the  staple  crops,  cotton  and  sugar  cane,  are  briefly 
discussed  by  R.  E.  Kerkham  in  the  American  Meteorological  Journal  for  February,  1894 
(pp.  480-432),  on  the  basis  of  data  collected  by  the  State  weather  service  during 
the  past  six  years. 

Certain  Climatic  Features  of  Maryland. — In  American  Meteorological  Journal 
for  February,  1894  (pp . 420-423 ),  W.  B.  Clark  calls  attention  to  the  remarkably  diversi- 
fied physiographic  features  of  Maryland,  and  shows  from  tabulations  of  all  obtaina- 
ble records  of  temperature  and  precipitation  the  “very  intimate  connection  between 
the  leading  features  of  the  climate  and  topography  of  the  State.” 

The  chemical  and  physical  investigation  of  soils. — This  is  the  title  of  a paper 
by  E.  W.  Hilgard,  read  before  the  World’s  Congress  of  Chemists  at  Chicago,  and 
published  in  the  Journal  of  the  American  Chemical  Society,  Jan.,  1893  (pp.  34-47). 
The  author  summarizes  his  views  on  the  value  of  chemical  and  physical  soil 
examination  from  a practical  standpoint,  and  discusses  methods  used  and  results 
obtained,  especially  upon  virgin  soils. 

“There  is  one  invariable  rule  as  regards  plant  food  percentages  to  which  in  virgin 
soils  I fail  to  find  a single  exception.  It  is  that  all  having  high  percentages  are 
highly  productive,  unless  physical  conditions  render  them  uncultivatable. 

“ The  reverse  is  by  no  means  generally  true,  for  there  are  soils  having  what  must 
be  considered  very  low  percentages  that  nevertheless  prove  both  immediately  pro- 
ductive and  of  considerable  durability.” 

The  soils  of  this  last  class  are,  however,  almost  invariably  coarse  sandy  ones.  In 
order  that  they  may  be  thrifty,  it  is  necessary  that  the  ratios  of  the  several  plant 
food  ingredients  among  themselves  should  not  fall  below  certain  values.  Investi- 
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gation  of  these  ratios  has  shown  that  “the  substance  which  assumes  commanding 
importance  is  lime.” 

“ The  most  general  expression  I can  give  to  the  results  of  my  discussion  of  the  anal 
yses  of  virgin  soils  with  respect  to  lime  is  that  in  its  presence  (in  adequate  propor- 
tions) much  smaller  percentages  of  the  other  plant  foods  will  suffice  for  high  and 
lasting  productiveness;  and  that  much  less  lime  suffices  to  produce  this  effect  in 
‘ light  ’ than  in  ‘ heavy ’ soils.  It  thus  appears,  then,  that  the  question  of  the 
adequacy  of  plant-food  percentages  is  largely  dependent  upon  the  proportion  of  lime, 
as  well  as  upon  the  physical  character  Qf  the  soil.” 

The  presence  or  absence  of  adequate  amounts  of  lime  in  soils  is  readily  recogniza- 
ble by  vegetation.  Upon  the  presence  of  “lime  plants”  experienced  frontiersmen 
and  land  experts  base  their  successful  locations  of  good  land. 

“That  ‘a  limestone  country  is  a rich  country’  is  an  old  adage,  easily  verified  by 
any  one  who  observes  the  geological  map  as  he  travels.  But  the  adage  holds  true 
not  only  of  limestone  districts,  but  also  of  those  which  from  other  causes  have  a 
notable  proportion -of  lime  in  their  soils.  The  most  striking  example  of  the  latter 
class  is  the  entire  arid  region  of  America,  as  well  as  of  Asia  and  Africa.” * 

Prize  for  botanical  monograph. — The  competition  for  the  prize  of  500  francs, 
founded  by  DeCandolle  for  the  best  monograph  on  a genus  or  family  of  plants,  has  been 
opened  by  the  Societe  de  Physique  et  d’Historie  Naturelle,  of  Geneva.  The  memoirs  may 
be  written  in  Latin,  French,  German,  English,  or  Italian,  and  should  be  sent  to  the 
president  of  the  society  before  January  15,  1895.  Members  of  the  society  can  not 
compete. 

Germination  tests  of  tobacco  seed. — A germination  test  made  of  seed  of  12 
varieties  of  tobacco  from  the  United  States  and  of  4 Australian  varieties  is  recorded  in 
Agricultural  Gazette  of  New  South  Wales,  6 (1893),  No.  12,  pp.  946,  947.  The  percent- 
ages of  germination  were  as  follows:  Big  Frederic,  89;  Connecticut,  63;  De  Hongrie 
Debroe,  67 ; Fly  River,  63;  Havanna,  16;  Hester,  17 ; Hyco,  22;  Maryland,  61;  Orinoco, 
6;  Primus,  88;  Sterling,  23;  Tuckahoe,  9;  Virginia,  79;  White  Burley,  47;  Yellow 
Prior,  14;  and  Yenidjek,  56  ; an  average  of  45  per  cent  for  all  varieties  tested.  The 
germination  period  ranged  from  five  days  for  Primus  to  eleven  days  for  Orinoco. 

Cooking  food  for  cattle. — In  Molherei  Zeitung  (7  (1893),  No.  42,  p.  578),  B. 
Rost  summarizes  the  advantages  of  cooking  food  for  cattle.  He  found  that  cooking 
gave  an  increase  in  milk  production ; increased  the  palatability  of  the  food ; induced 
cattle  in  cold  weather  to  take  more  water  into  their  systems  than  when  dry  feed 
and  cold  water  were  relied  on;  and  saved  the  food,  which  would  otherwise  be  con- 
sumed in  raising  the  food  to  the  temperature  of  the  animal  body.  To  avoid  injury  to 
the  animals’  health  he  recommends  that  not  over  one  fifth  of  the  total  food  be  cooked, 
and  that  food  should  never  be  offered  when  warmer  than  31.2°  to  37.5°  C.  In 
portions  of  Germany  cooked  food  is  largely  used  for  heifers,  cows,  and  oxen,  and 
the  result  is  entirely  satisfactory. 

Poisoning  calves  by  feeding  cotton-seed  meal. — In  Milch  Ztg.,  23  (1894),  No. 
3,pp.  38,39,  there  is  a note  on  the  injurious  effect  of  feeding  large  quantities  of 
cotton-seed  meal  to  calves.  In  the  summer  of  1893  Tietze  investigated  several  cases 
in  which  the  death  of  calves  aged  9 to  12  months  was  attributable  to  the  use  of 
cotton-seed  meal.  These  calves  received  3 heaping  liters  (more  than  3 quarts)  of 
cotton-seed  meal  daily  in  addition  to  skim  milk,  hay,  and  linseed  cake.  About  ten 
days  before  death  symptoms  of  disease  were  noticed. 

A new  method  of  churning.— In  La  Laitiere  (1893,  No.  12)  Dr.  U.  W.  Massalsky 
proposes  to  mix  the  separator  cream  with  an  equal  amount  of  water  at  60°  to  70°  C., 
or  with  five  or  six  times  this  amount  of  water,  run  the  mixture  through  the  separa- 
tor again,  and  then  churn  the  cream  thus  separated.  It  is  claimed  that  in  this  way 
a purer  fat  is  obtained,  nearly  free  from  casein  and  other  fat-free  materials.  As  a 
result  the  butter  is  more  quickly  churned  and  keeps  longer.  About  twenty  minutes 

*See  U.  S.  Weather  Bureau,  Bulletin  No.  3;  E.  S.  R.,  vol.  iv,  p.  276. 
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was  required  for  tlie  churning  at  17°  C.  No  data  are  given  as  to  tne  loss  of  fat  by 
this  method  of  treatment  or  the  percentage  of  water  in  the  butter.  A series  of  trials 
of  the  method,  controlled  by  analysis  of  the  products,  would  be  of  interest. 

The  Russian  ministry  of  agriculture. — Following  the  example  of  western 
Europe  and  the  United  States,  the  Russian  Ministry  of  Agriculture  is  organizing 
special  bureaus  in  the  interest  of  rural  economy.  These  are  to  be  attached  to  the 
scientific  committee  of  the  ministry,  and  include  the  following  bureaus : Agronomy, 
botany,  zoology  and  zootechnics,  bacteriology,  entomology,  meteorology,  farming, 
mechanics,  and  forestry,  and  a bureau  for  the  study  of  the  soil.  A specialist  will  be 
placed  at  the  head  of  each  bureau.  The  scientific  committee  of  the  ministry  wijl  be 
divided  into  two  sections — rural  economy  and  forestry.  Representatives  of  the  Im- 
perial Institute  of  Experimental  Medicine  will  be  invited  to  investigate  measures  for 
combating  harmful  insects  and  vegetable  parasites.  The  hard  lesson  of  the  famine  is 
bringing  forth  good  results,  and  great  efforts  are  being  made  by  the  Government  to 
improve  in  every  way  practicable  the  condition  of  farming  and  rural  economy  in 
Russia. 

Recent  articles  by  station  workers. — American  Agriculturist  for  February , 
1894:  Fungi  on  weeds,  B.  D.  Halsted;  Raising  figs  from  seed,  F.  W.  Massey;  The 
curl  of  the  peach,  L.  R.  Taft. 

Torrey  Bulletin  ( vol . XXI):  Club  root  in  common  weeds,  B.  D.  Halsted,  pp.  76-78, 
figs.  2;  Heliotropism  in  Cassia  marylandica,  G.  F.  Atkinson,  p.  81. 

Garden  and  Forest  (vol.  VII):  Wire  netting  for  peas,  H.  M.  Beckwith,  pp.  88,  89. 

Agriculture  of  Pennsylvania:  Agricultural  experiment  stations,  H.  P.  Armsby,  pp. 
124-131;  Peach  yellows,  G.  C.  Butz,  pp.  132-137. 

Second  Biennial  Pieport  of  the  Oregon  State  Board  of  Horticulture,  1893:  The  soils  of 
Oregon,  G.  W.  Shaw;  Some  fungus  foes,  and  Floriculture,  E.  R.  Lake;  Drainage,  J. 
M.  Bloss.  J.  H.  Comstock  contributes  a paper  on  How  to  fight  insect  pests. 

Personal  mention. — Dr.  W.  Migula  has  been  appointed  professor  of  botany  at 
Karlsruhe  Technical  High  School,  Dr.  W.  Laposchnikoff,  professor  of  botany  in 
Tomsk  University,  Siberia,  and  Dr.  Zelinka,  extraordinary  professor  of  zoology  in 
Graz  University.. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

MARCH,  1894. 


Farmers’  Bulletin,  No.  14. — Fertilizers  for  Cotton. 

Division  of  Chemistry: 

Bulletin  No.  39. — Experiments  with  Sugar  Beets  in  1893. 

Weather  Bureau: 

Monthly  Weather  Review,  January,  1894. 

Bulletin  No.  11. — Report  of  the  International  Meteorological  Congress  at 
Chicago,  August  21-24,  1893,  part  i. 

Bulletin  B. — Currents  of  the  Great  Lakes  as  Deduced  from  the  Movements  of 
Bottle  Papers  During  the  Seasons  of  1892  and  1893. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  v,  Nos.  6 and  7. 

Bulletin  No.  19. — Organization  Lists  of  the  Agricultural  Experiment  Stations 
and  Agricultural  Schools  and  Colleges  in  the  United  States. 

Office  of  Road  Inquiry: 

Bulletin  No.  2. — Proceedings  of  the  Minnesota  Good  Roads  Convention  at  St. 
Paul,  Minnesota,  January  25,  26,  1894. 


LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

MARCH,  1894. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical. 

College  of  Alabama  : 

Bulletin  No.  53,  January,  1894. — A New  Milk  or  Water  Sterilizer. 

Bulletin  No.  54,  February,  1894. — Tobacco. 

Agricultural  Experiment  Station  of  the  University  of  Arizona: 

Bulletin  No.  9,  November,  1893. — Insects  and  Insecticides. 

Bulletin  No.  10,  December,  1893. — Experimental  Work  at  Willcox. 

Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  25,  December,  1893. — Unsound  Corn  and  Forage  as  a Cause  of  Dis- 
ease in  Live  Stock ; Colic  in  Horses  and  Mules;  Some  Further  Experiments 
with  Texas  Cattle  Fever. 

Colorado  Agricultural  Experiment  Station: 

Sixth  Annual  Report,  1893. 

The  Connecticut  Agricultural  Experiment  Station: 

Seventeenth  Annual  Report,  1893. — Parts  ii  and  hi. 

Storrs  Agricultural  Experiment  Station: 

Bulletin  No.  10,  March,  1893.— Results  of  Experiments  with  Fertilizers  on  Dif- 
ferent Classes  of  Soils. 

Bulletin  No.  11,  April,  1893. — Summary  of  Annual  Report  for  1892. 

Bulletin  No.  12,  February,  1894. — The  Ripening  of  Cream  by  Artificial  Bacteria 
Cultures. 
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The  Delaware  College  Agricultural  Experiment  Station: 

Bulletin  No.  23,  March,  1894. — Texas  Fever. 

Agricultural  Experiment  Station  of  the  University  of  Idaho: 

Bulletin  No.  5,  October,  1893. — The  Relation  of  Meteorology  to  the  Agricultural 
Interests  of  Idaho. 

Bulletin  No.  6,  January,  1894.  (Annual  Report,  1893.) 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  48,  January,  1894. — Experiments  with  Small  Fruits. 

Bulletin  No.  49,  March,  1894. — Sugar  Beets. 

Iowa  Agricultural  Experiment  Station: 

Bulletin  No.  22,  1893. — A Study  in  Churning;  Composite  Samples  at  the  Cream- 
ery; Chromate  Preservatives;  Rennet  Extracts;  Sand  Cherries  for  Stocks; 
Rose  Hybrids. 

Bulletin  No.  23,  1893. — Soiling;  A Study  of  Ripening  Corn ; Injurious  Insects; 
Crossing  Cucurbits;  Fungus  Diseases;  Sugar  Beets;  Rainfall  Record. 
Louisiana  Agricultural  Experiment  Stations: 

Sixth  Annual  Report,  1893. 

Bulletin  No.  24,  February,  1894. — Sugar  Cane. 

Maine  State  College  Agricultural  Experiment  Station: 

Bulletin  No.  5,  January,  1894. — Waste  of  Fat  in  Skimmed  Milk  by  the  Deep-set- 
ting Process. 

Bulletin  No.  6,  January,  1894. — Fruit  Culture. 

Maryland  Agricultural  Experiment  Station: 

Sixth  Annual  Report,  1893. 

Bulletin  No.  24,  February,  1894. — Composition  of  Commercial  Fertilizers  Sold  in 
the  State. 

Bulletin  No.  25,  March,  1894. — Agricultural  and  Horticultural  Departments. 
Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  51,  March,  1894. — Commercial  Fertilizers;  Analyses  of  Fodder 
Articles. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  62,  February,  1894. 

Missouri  Agricultural  College  Experiment  Station: 

Bulletin  No.  19,  October,  1892. — Soils  and  Fertilizers. 

Bulletin  No.  22,  July,  1893. — Seedling  Strawberries. 

Agricultural  Experiment  Station  of  New  Mexico: 

Bulletin  No.  12,  November,  1893. — The  Value  of  Rio  Grande  Water  for  Irrigation. 
New  York  Agricultural  Experiment  Station: 

Eleventh  Annual  Report,  1892. 

Bulletin  No.  66  (new  series),  January,  1894. — Analyses  of  Commercial  Fertilizers 
Collected  in  the  Fall  of  1893. 

Bulletin  No.  67  (new  series),  February,  1894. — Experiments  in  Preventing  Pear 
Scab  in  1893. 

Bulletin  No.  68  (new  series),  March,  1894. — Investigations  Relating  to  the  Manu- 
facture of  Cheese,  part  v. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  62,  January,  1894.— -The  Japanese  Plums  in  North  America. 

Bulletin  No.  63,  March,  1894. — Cooperative  Test  of  Sugar  Beets. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  95,  January,  1894. — The  Fertilizer  Control  during  1893. 

Bulletin  No.  97,  January,  1894. — Digestion  Experiments. 

Special  Bulletin  No.  16,  February,  1894  —Fertilizer  Analyses  and  the  Fertilizer 
Control. 

Special  Bulletin  No.  17,  March,  1894. — Fertilizer  Analyses  and  the  Fertilizer 
Control. 

Special  Bulletin  No.  18,  March,  1894. — Fertilizer  Analyses  and  the  Fertilizer 
Control. 
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North  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  12,  January,  1894. — Transplanting  Onions. 

Ohio  Agricultural  Experiment  Station  : 

Bulletin  No.  50,  November,  1893. — Experiments  in  Feeding  for  Milk* 

Oklahoma  Agricultural  Experiment  Station: 

Bulletin  No.  7,  July,  1893. — Water  Analyses. 

Bulletin  No.  9,  January,  1894. — Test  of  Varieties  of  Vegetables,  1893. 

Bulletin  No.  10,  April,  1894. — Corn. 

Oregon  Experiment  Station  : 

Bulletin  No.  27,  December,  1893. — Plant  Diseases:  Their  Cause  and  Prevention. 
Bulletin  No.  28,  January,  1894. — Continuation  of  Experiments  in  Pig  Feeding. 
The  Pennsylvania  State  College  Agricultural  Experiment  Station: 

Annual  Report,  1892. 

South  Carolina  Agricultural  Experiment  Station  : 

Sixth  Annual  Financial  Report,  1893. 

Bulletin  No.  9,  March,  1893. — Experiments  with  Irish  Potatoes. 

Bulletin  No.  10,  April,  1893. — Notes  on  Varieties  of  Beans. 

Bulletin  No.  11,  April,  1893. — -Analyses  of  Commercial  Fertilizers,  part  I. 
Bulletin  No.  12,  May,  1893. — Cooperative  Soil  Tests  of  Fertilizers. 

South  Carolina  Agricultural  Experiment  Station— Continued. 

Bulletin  No.  13,  July,  1893. — Analyses  of  Commercial  Fertilizers,  part  II. 
Bulletin  No.  14,  August,  1893. — Experiments  with  Corn. 

Bulletin  No.  15,  March,  1894. — Fertilizer  Experiments  with  Corn. 

Tennessee  Agricultural  Experiment  Station  : 

Sixth  Annual  Report,  1893. 

Vermont  Agricultural  Experiment  Station: 

Bulletin  No.  40,  December,  1893. — Spraying  Potatoes. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Stations 
Bulletin  No.  30,  July,  1893. — Grape  Culture. 

Bulletin  No.  31,  August,  1893. — Tests  for  Fertilizers  on  Corn. 

West  Virginia  Agricultural  Experiment  Station: 

Bulletin  No.  34,  December,  1893. — Fertilizer  Analyses  for  1893. 

Bulletin  No.  35,  January,  1894. — Defects  in  Wood  Caused  by  Insects. 

Bulletin  No.  36,  February,  1894. — Black  Holes  in  Wood. 

DOMINION  OF  CANADA. 

Department  op  Agriculture: 

Bulletin  No.  20,  February,  1894. — Tuberculosis. 

Ontario  Agricultural  College  Experiment  Station: 

Nineteenth  Annual  Report,  1893, 
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PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS 

The  Office  of  Experiment  Stations  issues  three  classes  of  publications  for  general 
d istribution : 

(1)  Experiment  Station  Record  and  (2)  Bulletins,  which  are  more  or  less  technical. 
1 1 is  the  practice  to  send  to  persons  applying  for  them  one  or  more  numbers,  from 
which  they  may  judge  of  their  usefulness,  but  not  to  place  any  names  upon  the 
mailing  list  until  after  receipt  of  applications  on  special  blanks  furnished  by  the 
Office. 

(3)  Farmers’  Bulletins,  which  are  brief  and  popular  in  character,  and  are  sent  on 
application.  These  bulletins  are  issued  as  part  of  the  general  series  of  Farmers' 
Bulletins  of  the  Department  of  Agriculture. 

The  following  publications  have  been  issued: 

Experiment  Station  Record,  vol.  i,  6 numbers ; vol.  n,  12  numbers ; vol.  in,  12  num- 
bers and  index;  vol.  iv,  12  numbers  including  index;  vol.  v,  Nos.  1-7.  Copied  of 
the  Station  and  Department  publications  abstracted  in  the  Record  can,  in  many 
instances,  be  obtained  on  application. 

Bulletins. — No.  1,  Organization  and  History  of  the  Stations ; No.  2,  Digest  of  Annual 
Reports  of  the  Stations  for  1888,  in  two  parts;  No.  3,  Report  of  Meeting  of  Horti- 
culturists at  Columbus,  Ohio,  June,  1889;  No.  4,  List  of  Station  Horticulturists  and 
Outline  of  their  Work;  No.  5,  Organization  Lists  of  Stations  and  Colleges,  March, 
1890;  No.  6,  List  of  Station  Botanists  and  Outline  of  their  Work;  No.  7,  Proceedings 
of  the  Fifth  Annual  Convention  of  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations,  Washington,  D.  C.,  August,  1891;  No.  8,  Lectures  on 
Investigations  at  Rothamsted  Experimental  Station-  No.  9,  The  Fermentations  of 
Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions;  No.  11,  A Compila- 
tion of  Analyses  of  American  Feeding  Stuffs ; No.  12,  Organization  Lists  of  the  Agri- 
cultural Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United 
States,  June,  1892;  No.  13,  Organization  Lists  of  the  Agricultural  Experiment  Sta- 
tions and  Agricultural  Schools  and  Colleges  in  the  United  States,  April,  1893 ; No. 
14,  Proceedings  of  a Convention  of  the  National  League  for  Good  Roads,  January, 
1893;  No.  15,  Handbook  of  Experiment  Station  Work;  No.  16,  Proceedings  of  the 
Sixth  Annual  Convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  New  Orleans,  Louisiana,  November,  1892;  No.  17,  Suggestions 
for  the  Establishment  of  Food  Laboratories;  No.  18,  Assimilation  of  Free  Atmos- 
pheric Nitrogen  by  White  and  Black  Mustard;  No.  19,  Organization  Lists  of  the 
Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the 
United  States,  January,  1894. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Association 
of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of  Washing- 
ton Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of  Champaign 
Convention  of  the  Association,  November,  1890.  (Series  discontinued..) 

Farmers’  Bulletins. — No.  1,  The  What  and  Why  of  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and  their 
Relation  to  Dairying;  No.  11,  The  Rape  Plant;  No.  14,  Fertilizers  for  Cotton. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
of  Agriculture,  for  the  Office  of  Experiment  Stations,  Department  of  Agriculture, 
Washington,  D.  C . 
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OFFICE  ’OF  EXPERIMENT  STATIONS. 

A.  C.  True,  Director. 

E.  W.  Allen,  Assistant  Director  and  Editor  of  departments  of  Chemistry,  Foods 
and  Animal  Production,  and  Dairying. 

W.  H.  Beal,  Editor  of  departments  of  Meteorology,  Fertilizers,  Soils,  and  Indexes. 
Walter  H.  Evans,  Editor  of  departments  of  Botany,  Seeds,  Weeds,  and  Diseases 
of  Plants. 

J.  F.  Duggar,  Editor  of  departments  of  Field  Crops  and  Veterinary  Science  and 
Practice. 

W.  O.  Atwater,  Special  Agent, 
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A Division  of  Agricultural  Soils  lias  recently  been  established  in  the 
Weather  Bureau  of  this  Department.  Prof.  Milton  Whitney,  whose 
investigations  in  soil  physics  at  the  experiment  stations  in  North 
Carolina,  South  Carolina,  and  Maryland  have  attracted  wide  attention, 
has  been  appointed  chief  of  the  new  division.  It  will  be  the  duty  of 
this  division  to  supplement  the  present  work  of  the  Weather  Bureau 
by  continuing  the  study  of  rainfall  after  it  enters  the  soil,  and  of  the 
temperature  of  the  soil,  and  to  keep  a continuous  record  of  the  moisture 
and  temperature  conditions  within  some  of  the  most  important  types  of 
soil  in  the  country.  Rain  is  of  little  benefit  to  plants  until  it  enters 
the  soil,  where  it  can  be  absorbed  by  their  roots;  so  it  is  extremely 
: important  to  continue  the  study  of  the  rainfall  further  than  has  here- 
tofore been  done,  and  to  keep  a record  of  the  amount  and  distribution 
of  the  moisture  and  temperature  within  the  soils  adapted  to  different 
i agricultural  crops.  The  actual  conditions  of  air,  moisture,  and  temper- 
ature which  soils  are  able  to  maintain  largely  determine  what  classes 
of  plants  are  adapted  to  the  soils  on  account  of  the  influences  on  their 
development,  yield,  texture,  quality,  vitality,  and  time  of  ripening. 
The  relative  amount  of  moisture  maintained  by  different  soils  for  the 
use  of  plants,  and  the  relative  temperature  of  soils,  depend  very 
largely  upon  their  texture,  so  that,  even  with  the  same  rainfall  and 
exposure  to  heat,  different  soils  may  maintain  very  different  conditions. 

The  meteorological  conditions  within  the  soil  which  are  unfavorable 
to  certain  kinds  of  plants  may  be  extremely  favorable  to  other  kinds, 
and  may  thus  offer  advantages  for  special  agricultural  operations  which 
can  not  be  carried  on  in  other  soils. 

This  adaptation  of  certain  soils  and  localities  to  special  crops  and 
agricultural  interests  may  be  seen  in  all  parts  of  the  country,  and  is 
very  largely  due  to  the  ordinary  atmospheric  meteorological  conditions 
and  to  the  relation  of  the  different  soils  to  these  conditions. 

WThen  the  conditions  favorable  to  different  agricultural  interests  are 
once  ascertained,  and  when  the  conditions  maintained  by  different  types 
of  soil  are  known,  a basis  will  be  provided  for  the  classification  and  valu- 
ation of  lands  for  different  classes  of  crops  and  for  the  more  intelligent 
improvement  of  lands. 
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It  is  coming  to  be  believed,  furthermore,  that  the  deterioration  of 
lands  is  not  due  directly  to  the  loss  of  plant  food  by  Crops  so  much  as 
to  the  change  in  physical  conditions  or  structure  of  the  soil,  and  a change 
in  the  conditions  of  moisture  and  temperature  which  the  soil  can  main-  ; 
tain.  Under  the  influence  of  the  artificial  conditions  of  cultivation, 
manuring,  and  cropping,  the  texture  of  the  soil  changes.  It  may  become 
closer  and  more  retentive  of  moisture,  and  supply  too  much  moisture  I 
and  too  little  air  to  the  roots  of  plants,  or  it  may  become  too  open  and 
porous  and  be  too  little  retentive  of  moisture  for  the  best  development 
of  plants. 

To  aid  in  carrying  out  the  investigations  planned,  stations  will  be  j 
established  in  the  most  important  established  soil  types,  where  records 
will  be  kept  of  the  soil  moisture  and  temperature  by  the  regular  or 
volunteer  observers  of  the  Weather  Bureau,  or,  when  these  are  not 
properly  located  for  this  work,  by  others  who  may  be  interested  in  j 
the  work.  It  is  hoped  that  the  experiment  stations,  the  agricultural 
colleges,  the  State  weather  services,  and  other  institutions  and  indi- 
viduals interested  in  this  line  of  work  will  cooperate  as  the  investiga-  j 
tions  develop.  j 

The  recent  report  by  H.  Snyder  upon  a comparative  study  of  the  cul- 
tivated and  uncultivated  soils  of  Minnesota  (p.  857)  confirms  in  a strik- 
ing manner  the  conclusion  of  Hilgard  that  “in  case  of  soils  cultivated 
without  fertilizers,  even  for  a considerable  length  of  time,  chemical  ; 
analysis  will  afford  us  valuable  indications  not  only  regarding  their 
general  character  but  also  in  respect  to  the  most  important  soil  ingre- 
dients  most  likely  to  have  been  reduced  below  the  level  of  profitable 
culture,  [and]  so  long  as  virgin  spots,  fairly  representing  cultivated 
soils,  exist,  the  results  obtained  by  examination  of  the  former  can  be  j 
fruitfully  applied  to  the  latter.”  The  chief  significance  of  the  investi- 
tion,  however,  seems  to  lie  in  the  suggestions  it  conveys  regarding ‘the 
value  of  a careful  study  of  the  humus  of  soils. 

As  may  be  seen  in  the  report  referred  to,  a study  of  samples  from  all 
parts  of  the  State  of  Minnesota  of  uncultivated  soils  and  of  those  sub- 
mitted to  continuous  grain  cropping  without  rotation  or  other  treat-  ; 
rnent  from  ten  to  fifteen  years,  showed  that  the  humus  and  nitrogen  in 
the  latter  has  been  reduced  to  from  two  thirds  to  one  half  of  that  in 
the  former;  and  that  the  decline  in  fertility  of  the  cultivated  soils  is 
clearly  due  to  this  decrease  of  humus,  involving  a decrease  of  available 
phosphoric  acid  as  well  as  of  nitrogen  and  a lessening  of  the  water- 
holding  power  of  the  soil.  This  conclusion  is  further  confirmed  by  the 
observed  fact  that  mineral  fertilizers  alone  have  not  been  able  to  restore 
the  original  productiveness  of  these  soils,  but  that  the  use  of  barnyard 
manure  and  the  practice  of  a system  of  rotation  which  increases  the 
organic  matter  of  the  soil  has  proved  an  effective  means  of  renovation. 

An  exaggerated  importance  was  attached  to  humus  by  the  older 
agriculturists,  who  considered  it  a direct  and  essential  element  of  plant 
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food,  and  believed,  that  the  amount  of  it  present  in  a soil  was  a safe 
index  of  its  fertility. 

The  so-called  humus  theory,  promulgated  by  Einhof  and  Thear, 
rested  in  part,  at  least,  upon  the  observed  fact  that  such  materials 
as  animal  excrement  or  well-rotted  barnyard  manure,  which  supplied 
the  soil  with  an  abundance  of  humus,  possessed  a marked  fertilizing 
power.  It  was  strengthened  by  the  discovery  of  Petermann  that  soils 
contain  a considerable  amount  of  diffusible  organic  matter,  and  of  Detiner 
that  certain  of  the  constituents  of  humus  are,  to  a limited  extent,  taken 
up  by  pea  plants.  While  the  investigations  of  these  and  other  scientists 
leave  little  doubt  that  some  of  the  constituents  of  humus,  as  well  as 
other  organic  substances,  can  be  taken  up  directly  by  certain  plants, 
the  weight  of  authority,  including  De  Saussure,  Braconnot,  Sprengel, 
and  Liebig,  is  in  favor  of  the  view  that,  as  regard  agricultural  ifiants 
at  least,  neither  humus  nor  any  of  it  components  have  any  practical 
significance  as  direct  food  for  plants.  On  the  other  hand  Deherain, 
who  has  investigated  this  subject  for  a number  of  years  (E.  S.  R., 
vol.  V,  p.  18),  maintains  that  while  Graminece  do  not  need  humus, 
legumes  (clovers,  at  least)  require  this  substance,  and  that,  “it  is 
probably  to  the  disappearance  of  humus  in  a constantly  un manured 
soil  that  we  mTist  assign  failures  observed  when  we  attempt  to  grow 
clover  continuously  on  the  same  soil.”  As  far  as  the  results  of 
his  experiments  have  been  published,  however,  there  is  little  to  prove 
that  the  beneficial  effect  of  the  humus  on  leguminous  plants  was  not 
due  to  indirect  rather  than  direct  action  in  the  soil. 

It  is  fair  to  conclude  that  aside  from  improving  the  tilth,  permeability, 
and  absorptive  power  of  soils  the  more  important  functions  of  humus 
are  to  supply  by  its  decomposition  the  nitrogen  required  by  plants, 
and  the  carbonic  acid  which  renders  plant  food  available.  It,  more- 
over, yields  certain  organic  acids  which,  as  Grandeau  has  pointed  out, 
may  assist  materially  in  rendering  the  plant  food  elements  of  the  soil 
available.  According  to  Hilgard,  the  amount  of  phosphoric  acid  usu- 
ally found  associated  with  humus  varies  from  one  tenth  to  five  tenths 
of  the  total  amount  in  the  soil,  indicating  in  many  cases  the  amount 
of  this  element  available  to  plants  in  actual  practice. 

We  see,  then,  that  besides  being  a great  reservoir  of  nitrogen,*  seizing 
upon  it  and  holding  it  back  from  waste  by  drainage  and  supplying  it 
gradually  by  nitrification  as  the  plant  requires,  humus  is  an  indirect 
means  of  supplying  the  plant  with  other  fertilizing  elements. 

While  the  investigations  of  Snyder  may  not  have  developed  any  new 
facts  in  relation  to  the  nature  and  functions  of  humus  in  the  soil,  they 
suggest  new  lines  of  study*  quicken  interest  in  chemical  soil  analysis  in 
general,  and  yield  results  of  great  practical  significance.  They  confirm 
in  an  emphatic  manner  the  statement  of  Storer,  that  “farmers  are  wholly 

* Humus  contains,  according  to  Hilgard,  3 to  6 per  cent  of  nitrogen  in  regions 
of  summer  rains,  but  a higher  percentage  in  arid  regions. 
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right  in  attaching  great  importance  to  the  preservation  of  humus  in  ] 
their  soils,  though  the  old  theories,  by  which  the  practice  has  been  4 
justified,  are  for  the  most  part  untenable.” 

Prof.  F.  Lamson-Scribner,  of  the  Tennessee  Agricultural  College  and  J 
Experiment  Station,  has  been  appointed  agrostologist  to  this  Depart-  | 
ment.  The  manner  of  Prof.  Scribner’s  selection  for  the  place  testifies  4 
strongly  to  the  high  place  he  holds  in  the  estimation  of  the  leading  * 
botanists  in  the  country.  As  soon  as  the  creation  of  the  place  was  i 
decided  upon,  letters  were  addressed  to  tweuty-four  of  the  leading  ■ 
botanists  in  the  country,  advising  them  of  this  intention,  and  they  j 
were  invited  to  suggest  the  names  of  persons  whom  they  regarded  as 
best  fitted  for  the  place.  A majority  of  the  parties  so  addressed  recoin-  i 
mended  Prof.  Scribner  as  the  right  man,  provided  his  services  could  be  } 
secured.  His  duties  will  consist  in  the  preparation  of  monographs  on  | 
grasses,  care  of  the  grasses  of  the  herbarium,  identification  of  grasses  j 
sent  to  the  Department  for  that  purpose,  correspondence  on  this  sub-  1 s 
ject,  and  supervision  of  any  special  investigation  of  grasses  and  forage  ;j 
plants  which  may  be  undertaken  by  the  Department. 

There  are  no  means  for  estimating  with  any  degree  of  accuracy  the  jl 
total  value  of  the  grass  production  of  this  country,  but  the  value  of  * 
the  average  hay  crop  exceeds  $400,000,000,  and  while  no  data  are  avail-  j 
able  to  estimate  the  annual  value  of  the  pasture  lands,  it  is  clear  that,  ! ] 
added  to  the  hay  value,  a total  grass  product  will  result  probably  more  I 
valuable  than  any  other  single  crop  in  the  country.  The  importance  i < 
of  collecting  and  imparting  useful  information  regarding  our  grasses  ( j 
is  therefore  evident. 


METHODS  OF  STERILIZED  SAND  CULTURES  EMPLOYED  AT 
THE  BERNBURG  EXPERIMENT  STATION. 

Prof.  H.  Hellriegel. 

The  Bernburg  Experiment  Station  is  of  especial  interest  to  all  stu- 
I dents  of  agricultural  science  from  the  fact  that  here  Prof.  Hellriegel 
and  his  associates  discovered  the  relation  between  microorganisms  and 
the  acquisition  of  atmospheric  nitrogen  by  plants.  In  connection  with 
I a previous  article  it  was  stated  (p.  747)  that  the  studies  which  led  to 
[ this  interesting  and  important  discovery  were  made  on  sand  cultures. 
I The  present  paper  describes  the  methods  employed  at  the  Bernburg 
[ Station  when  it  is  necessary  to  exclude  bacteria  and  other  microorgan- 
isms from  the  cultures. 

NITROGEN  AS  FOOD  OF  THE  LEGUMES. 

Certain  microorganisms,  fungi  or  bacteria,  are  essential  to  some  of 
\ the  vital  processes  of  legumes,  and  especially  to  their  acquisition  of 
nitrogen.  If  these  organisms  are  excluded,  that  is  to  say,  if  the  legumes 
j are  grown  in  pure  sand  which  contains  no  organisms  and  none  are 
introduced  during  growth,  the  legumes  behave  in  exactly  the  same 
f manner  as  the  grasses.  Under  these  circumstances  they  do  not  acquire 
nitrogen  from  the  atmosphere,  and  their  development  is  proportional 
to  the  quantity  of  nitrogen  supplied  them  in  the  soil.  When  peas, 
lupines,  etc.,  are  grown  in  sand  containing  no  nitrogen  and  deprived  of 
these  organisms  the  development  of  the  plant  proceeds  until  the  nitro- 
gen of  the  seed  is  exhausted.  At  this  stage  growth  is  checked  and  a 
starvation  period  sets  in,  just  as  in  the  case  of  oats  or  barley,  and  sooner 
or  later  the  plant  dies,  usually  before  blossoming.  Such  a plant  is 
1 found  to  contain  almost  exactly  the  same  quantity  of  nitrogen  as  was 
? originally  present  in  the  seed  from  which  it  grew.  If  a nutritive  solu- 
k tion  containing  nitrogen,  in  the  form  of  calcium  nitrate  for  instance,  is 
added  to  the  sand  in  which  the  legumes  are  growing  the  growth  of  the 
plants  continues  and  an  amount  of  plant  substance  proportionate  to 
the  supply  of  nitrogen  is  produced.  The  yield,  therefore,  stands  in  a 
i definite  relation  to  the  quantity  of  nitrogen  at  the  disposal  of  the  plant. 
One  of  the  legumes  best  adapted  to  such  a test  is  serradella.  This 
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relation  of  dry  substance  to  nitrogen  supply  is  brought  out  by  the  fol- 
lowing experiment: 

Experiment  with  serradella  in  1887, 


Nitrogen 

supplied. 

Yields  of  vine 
aud  seed. 

Gram. 

0.  000 
0.  U56 
0. 112 

Gram. 

0. 078 
2.  88S 
6.  540 

The  yield  varies  with  the  nitrogen  supplied  in  the  soil,  and,  as  in  1 
case  of  the  grasses,  the  total  plant  substance  is  found  to  contain  some- 
what less  nitrogen  than  was  originally  added  to  the  soil.  The  legumes,  | 
therefore,  acquire  no  nitrogen  from  the  atmosphere  when  microorgan-  1 
isms  are  excluded. 

But  the  behavior  of  these  plants  undergoes  a marked  change  if  certain  I 
microorganisms  are  added  to  the  soil.  When  this  is  done  the  legumes  1 
thrive  in  sa  d free  from  nitrogen  compounds  and  produce  a normal  j 
yield.  The  entire  amount  of  nitrogen  required  by  the  plant,  exclusive 
of  that  in  the  sand,  is  supplied  by  the  atmosphere.  On  examination  | 
the  roots  of  these  plants  are  found  to  be  covered  with  the  small  knotty  1 
protuberances  known  as  root  tubercles.  The  roots  of  plants  from  which  j 
microorganisms  have  been  excluded  are  found  to  be  free  from  tubercles. 
These  observations,  made  by  Prof.  Hellriegel  and  his  associates,  led  I 
them  to  infer  that  tlie  root  tubercles  and  the  acquisition  of  atmospheric  j 
nitrogen  by  the  legumes  stood  in  the  relation  of  cause  and  effect. 

It  has  been  known  for  a long  time  that  these  tubercles  occur  very  j 
generally  upon  the  roots  of  the  legumes,  and  they  have  been  looked  j 
upon  as  pathological  growths  produced  by  microorganisms.  Brunchorst  j 
advanced  the  view  that  they  were  normal  parts  of  the  roots,  and  this  j 
view  is  still  held  by  many  investigators,  including  Frank  and  Tschirsch.  1 
Later  a number  of  botanists,  as  Lundstrom,  Ward,  Yuillemin,  and  J 
Prazmowski,  proposed  the  theory  that  they  were  fungus  products,  and  | 
recently  Beyerinck  has  referred  them  to  the  action  of  bacteria. 

Leaving  the  question  as  to  the  nature  of  the  organisms,  whether  | 
they  are  bacteria  or  other  fungoid  microorganisms,  it  has  been  demon-  J 
strated  that  the  tubercles  are  produced  by  microorganisms.  The  fol-  j 
lowing  very  striking  experiment  by  Prof.  Hellriegel  and  his  associates 
is  in  point  as  demonstrating  their  action.  A small  trace  of  the  con-  j 
tents  of  a lupine  tubercle  was  removed  by  means  of  an  inoculating; 
needle  and  transferred  to  the  4 punctured  root  of  a germinating  lupine 
plant,  which  was  then  planted  by  the  usual  method  in  sterilized  sand.  \ 
Four  plants  thus  inoculated  and  one  not  inoculated  were  placed  in  | 
each  pot,  the  uninoculated  plant  being  placed  in  the  middle.  After 
some  time  the  plants  were  harvested.  The  main  root  of  each  inocu-  j 
lated  plant  was  covered,  in  the  vicinity  of  the  puncture,  with  numerous  j 
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f tubercles,  while  those  of  the  uninocula  ted  plants  were  free  frim  them. 
Furthermore,  dipping  the  germinating’  plants  in  water  containing 
finely  divided  tubercles,  or  the  addition  of  the  contents  of  the  tuber 
| cles  to  the  sand  in  which  the  plants  were  grown,  produced  plants 
[ whose  roots  were  covered  by  numerous  tubercles,  while  in  control 
! experiments  they  were  entirely  wanting. 

In  the  Bernburg  experiments  in  1886  to  1888  the  plants  were  always 
i inoculated  by  the  addition  of  soil  infusions  to  the  sand.  These  were 
| prepared  by  mixing  a small  quantity  of  a cultivated  soil  with  water 
i and  allowing  it  to  settle.  The  almost  clear  water  was  removed  and 
used  at  the  rate  of  25  c.  c.  to  each  pot  containing  9 pounds  of  sand. 
This  quantity  of  infusion  corresponded  to  about  5 grams  of  soil,  and 
|i  contained  only  from  0.3  to  0.7  mg.  of  nitrogen.  It  is,  of  course,  impos- 
sible to  explain  the  effects  of  the  infusion  by  the  action  of  these  small 
amounts  of  nitrogen.  The  criticisms  of  these  experiments  by  Frank 
are  sufficiently  confuted  by  the  facts  as  since  published. 

When  the  sand  has  been  inoculated  in  this  manner  the  roots  of  the 
legumes  planted  in  it  become  covered  with  tubercles.  If,  however,  the 
infusion  is  first  boiled  or  even  heated  at  70°  C.  for  a short  time  and  then 
i added  to  the  sand  no  tubercles  are  formed.  This  clearly  proves  that 
the  question  is  one  of  the  action  of  a fungus  or  other  organism.  Further- 
more, it  is  proved  that  different  kinds  of  plants  require  entirely  distinct 
fungi,  and  that  not  every  cultivated  soil  contains  all  of  these  fungi. 
For  instance,  the  fungus  which  produces  tubercles  on  the  roots-  of  peas 
does  not  produce  them  upon  lupines,  and  a soil  which  contains  the  pea 
fungus  in  large  quantities  may  be  quite  free  from  the  lupine  fungus. 
Such  a soil  would  produce  tubercles  upon  the  pea  roots  but  not  upon 
those  of  the  lupine,  and  in  fact  just  such  cases  have  been  met  with. 

Characteristic  differences  appear,  for  example,  between  the  beet  soil 
fe  used  in  the  Bernburg  experiments  and  a light  sandy  soil  taken  from 
ij  where  lupines  were  growing.  When  the  sand  of  the  station  experi- 
; ments  is  inoculated  with  an  infusion  from  the  beet  soil,  tubercles  will 
| be  formed  upon  peas,  vetches,  lucern,  and  kidney  vetch,  but  not  upon 
lupines  or  serradella.  The  same  sand  when  treated  with  an  infusion 
■ of  the  lupine  soil  will  produce  tubercles  upon  lupines,  serradella,  peas, 
i and  vetches, but  none  upon  lucern  and  kidney  vetch.  These  experiments 
• are  especially  striking  when  the  different  plants  are  cultivated  in  the 
same  pot  so  that  those  with  and  without  tubercles  may  grow  together, 
as  will  be  referred  to  later. 

The  best  development  and  largest  number  of  the  tubercles  are  attained 
in  soils  quite  free  of  nitrogen,  and  if  the  soil  contains  very  much  nitro- 
gen the  formation  of  tubercles  may  be  altogether  suppressed  even 
[ when  the  fungus  necessary  to  produce  them  is  present.  Almost  noth- 
ing is  known  regarding  the  functions  of  these  tubercles.  They  are 
i certainly  not  reserve  supplies  of  plant  food,  but  on  the  other  hand  they 
clearly  have  to  do  with  the  assimilation  of  nitrogen. 
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METHOD  OF  STERILIZED  SAND  CULTURES. 

In  experiments  upon  nutrition  with  nitrogen  the  action  of  all  sources 
of  this  element  not  contemplated  in  the  plan  of  the  experiment  must 
of  course  be  excluded.  The  absolute  purity  of  all  materials  used  must  ! 
therefore  be  insured.  Furthermore,  the  glass  pots  should  be  painted 
so  as  to  render  them  nontransparent  and  thus  prevent  the  growth  of 
algae  in  the  cultures,  since,  according  to  late  investigations,  these  i 
acquire  the  nitrogen  of  the  atmosphere. 

If  it  were  a question  of  keeping  out  all  bacteria  in  the  filling  of  the  [ 
pots,  and  during  the  entire  period  of  vegetation,  the  greatest  pains  il 
would  be  necessary ; but  the  matter  is  somewhat  simplified  in  such  cases  | 
as  that  of  the  experiments  referred  to,  where  only  bacteria  which  pro-  J 
duce  the  root  tubercles  of  the  legumes  have  to  be  excluded.  As  a rule  iff 
these  bacteria  are  abundant  in  every  cultivated  soil,  and  hence  they  ij 
occur  everywhere  in  dust.  But  if  they  do  multiply  at  all  in  the  soil  c 
they  do  so  very  slowly,  and  are  diffused  but  little,  at  least  in  the  sand  | 
used  in  these  experiments.  From  this  it  would  seem  that  these  bacteria  | 
can  only  develop  in  young  roots.  It  thus  becomes  possible  to  make  | 
arrangements  to  fill  and  plant  a hundred  pots  in  the  spring  and  to  main- 
tain them  throughout  the  entire  period  of  vegetation  without  infection. 

It  would  be  quite  impossible  to  keep  control  of  such  a number  of  experi-  ! 
ments  as  this  if  it  were  a question  of  the  complete  and  certain  exclusion 
of  bacteria.  This  point  should  be  kept  in  mind  in  considering  the 
methods  here  described  for  filling  the  pots  and  managing  the  plants. 

The  sand  used  in  these  cultures  is  sterilized  by  heating  to  a tern- 
perature  of  at  least  150°  G.  This  is  done  in  kettles  in  the  preparation  u 
room.  An  iron  kettle,  built  into  a furnace,  is  filled  to  the  depth  of  I 
several  inches  with  sand.  This  contains  a second  smaller  kettle  in  ! 
which  the  sand  to  be  sterilized  is  placed  in  a layer  about  0 inches  deep.  !| 
The  inner  kettle,  which  is  easily  removed,  is  made  of  heavy  sheet  iron 
and  provided  with  a cover.  It  holds  from  125  to  170  pounds  of  sand. 
The  sand  is  sifted  into  the  kettle  through  a 0.5  mm.  sieve,  and  the  fire 
increased  until  the  upper  stratum  of  the  sand  reaches  a temperature  of  j 
at  least  150°  0.  This  temperature  is  maintained  for  at  least  two  hours.  , 
The  products  of  combustion  from  the  furnace  come  in  contact  with  only  | 
the  outside  of  the  outer  kettle,  so  that  the  iron  of  the  inner  kettle  never  1 
becomes  heated  enough  to  be  oxidized.  It  is  very  important  to  avoid 
the  admixture  of  iron  oxide  with  the  sand,  and  to  prevent  this  only  the 
sand  which  can  readily  be  removed  from  the  kettle  is  used. 

Meanwhile  the  pots  are  carefully  cleansed  and  the  quartz  pebbles 
and  cotton  placed  in  them,  as  described  in  the  preceding  paper,  and  all 
the  pots  are  brought  to  the  same  weight.  The  pebbles  are  then  | 
removed  from  each  pot  and  placed  in  small  shallow  boxes  made  of  wire 
gauze,  each  of  which  is  provided  with  a tag  bearing  the  number  of  the 
pot  from  which  the  pebbles  were  taken.  All  the  boxes  and  disks  of 
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cotton  are  then  sterilized  by  beat  in  a large  drying  oven  made  of  iron 
and  asbestus.  All  the  apparatus  used  in  filling  the  pots,  as  spoons  and 
scoops  for  transferring  and  packing  tbe  sand,  measuring  glasses,  mor- 
tars, etc.,  are  placed  in  tbe  oven  and  heated  for  two  hours  at  150°  0. 

Tbe  nutritive  solutions  are  measured  out  as  usual,  the  phosphoric  acid 
salts  being  kept  separate,  and  made  up  to  300  and  200  c.c.  respectively. 
The  flasks  are  closed  with  a plug  of  cotton  and  the  solutions  boiled  for 
at  least  half  an  hour.  Nutritive  solutions  which  may  undergo  decompo- 
sition by  this  boiling,  as,  for  example,  dibasic  ammonium  phosphate,  are 
sealed  up  in  glass  tubes  and  heated  in  a water  bath.  Calcium  car- 
bonate and  other  solid  admixtures  are  sterilized  in  the  drying  chamber. 
Water  is  sterilized  by  boiling  in  flasks,  or,  if  large  quantities  are 
required,  sterilized  water  may  be  obtained  directly  from  the  copper 
still  in  the  following  manner:  The  water  is  first  removed  from  the 
condenser  and  steam  allowed  to  pass  through  the  coil.  Water  is  then 
returned  to  the  condenser  and  the  distillate  caught  in  a large  sterilized 
glass  flask  into  which  the  end  of  the  condenser  is  introduced,  the 
mouth  of  the  flask  being  tightly  plugged  with  cotton.  The  flask  is 
previously  sterilized  by  washing  with  a solution  of  bichloride  of  mer- 
cury, 1 : 1000,  and  subsequent  rinsing  with  sterilized  water.  When 
the  flask  is  filled  it  is  tightly  closed  with  cotton  and  an  inverted  beaker 
and  set  aside  until  needed.  The  water  is  removed  from  these  flasks 
by  means  of  a sterilized  siphon,  the  short  arm  of  which  is  introduced 
through  the  cotton.  The  end  of  the  long  arm  is  closed  by  means  of  a 
rubber  tube  and  pinch  cock  and  the  end  of  the  tube  below  the  pinch- 
cock  is  covered  with  cotton.  To  protect  the  end  of  the  tube  from  con- 
tamination a test  tube  is  slipped  over  it,  the  test  tube  being  just  wide 
enough  to  fit  tightly  over  the  cotton  with  which  the  tube  is  covered. 
All  the  apparatus  not  already  mentioned  is  sterilized  with  a solution 
of  bichloride  of  mercury,  1 : 1000. 

The  pots  are  again  carefully  cleaned,  rinsed  with  the  bichloride 
solution,  and  wiped  out  with  cotton  soaked  also  in  the  bichloride  solu- 
tion. They  are  next  allowed  to  drain  for  a time  and  finally  rinsed 
twice  with  sterilized  water. 

The  pots  are  filled  in  a room  quite  free  from  dust  and  the  tubes, 
scales,  etc.,  are  washed  with  bichloride  of  mercury.  When  the  appa- 
ratus in  the  drying  oven  has  become  cool  it  is  removed  and  the  pebbles 
are  taken  out  of  the  boxes  and  placed  in  the  pots  to  which  they  belong. 
As  this  has  to  be  done  with  the  hands,  the  latter  must  be  previously 
sterilized.  They  are  first  thoroughly  washed  with  soap;  the  finger 
nails  are  cleaned,  and  the  hands  dipped  in  bichloride  solution  and 
finally  rinsed  with  sterilized  water  or  with  alcohol.  The  porcelain  or 
enameled  dish  used  to  hold  the  sand  is  sterilized,  as  well  as  the  pots, 
with  bichloride  of  mercury. 

The  sand  is  weighed  out  in  the  dish  and  the  nutritive  solutions  are 
poured  together  and  mixed  with  it  by  the  aid  of  spoons.  The  sand  is  then 
20279— No.  9 2 
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transferred  to  the  pot  as  usual.  The  operation  requires  two  persons, 
the  hands  of  one  of  whom  must  be  sterilized.  Before  the  pots  are  filled 
quite  full  a glass  tube  to  be  used  later  in  adding  water  is  introduced. 

This  tube  is  bent  to  form  two  arms  at  right  an- 
gles to  each  other,  the  longer  arm  being  in  form 
of  a circle.  The  circular  arm  is  placed  in  a hori- 
zontal position  1 J to  2 inches  below  the  surface  1 
of  the  sand  with  the  end  of  the  short  arm  pro- 
jecting a little  above  the  surface.  The  end  of  I 
the  long  arm  is  closed,  and  its  underside  is  per-  | 
forated  .with  a number  of  small  holes  through 
which  the  water  can  pass  slowly  into  the  soil. 

The  end  of  the  short  arm  which  projects  above 
the  surface  of  the  sand  is  fitted  with  a rubber 
tube  and  covered  with  cotton  (Fig.  20).  This  end  1 
is  protected  from  contamination  by  a test  tube  1 
in  precisely  the  same  way  as  the  outlet  to  the 
fig. 20.  sterilized  sand  cui-  siphon  described  above.  The  surface  of  the  sand 
is  covered  with  a disc  of  sterilized  cotton  and 
carefully  protected  from  dust  until  ready  for  the  planting. 

The  question  whether  the  culture  medium  is  damaged  to  the  disad- 
vantage of  the  plant  by  sterilization  is  not  settled.  As  regards  the 
sand  it  is  not  to  be  supposed  that  any  changes  can  take  place  at  the 
temperature  to  which  it  is  heated.  The  lower  portions  reach  a temper- 
ature considerably  above  150°*O.,  very  likely  several  hundred  degrees, 
but  are  far  from  reaching  red  heat.  In  the  experience  of  the  station  j 
various  plants,  both  Graminece  and  Leguminosce  have  developed  nor-  ] 
mally  in  sand  sterilized  in  this  way  and  without  the  appearance  of  any  j| 
harmful  symptoms.  The  inference  is  that  the  sand  was  unaltered. 
Changes  are,  however,  more  likely  to  occur  in  sterilizing  the  nutritive 
solutions,  as  the  glass  in  which  they  are  boiled  is  attacked  by  steam. 
There  are  many  kinds  of  glass  in  the  market  which  render  water  per-  j 
ceptibly  alkaline  on  boiling.  In  selecting  glass  vessels  for  this  kind  j 
of  experimenting  it  is  well  to  take  pains  to  get  glass  which  resists  this 
solvent  action.  To  prevent  chemical  decomposition  of  the  nutritive 
solutions,  those  which  would  decompose  when  mixed  should  be  steril- 
ized separately. 

STERILIZING  AND  PLANTING  THE  SEED. 

The  seeds  also  must  be  sterilized  in  order  to  prevent  their  carrying 
germs  into  the  pots.  To  this  end  they  are  immersed  for  two  or  three 
minutes  in  a solution  of  bichloride  of  mercury  1:1000,  with  agitation 
to  remove  the  air  bubbles.  Some  kinds  of  seed,  as  Inpine,  which  do 
not  readily  absorb  water,  are  first  allowed  to  soak  for  a short  time  in 
water  until  the  outer  layer  has  become  thoroughly  wet  and  then  steril- 
ized with  bichloride  solution. 
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After  sterilization  all  seeds  are  repeatedly  washed  with  boiled  water 
and  placed  in  the  germinating'  medium.  This  medium  consists  of  moist 
sterilized  sand,  which  is  placed  in  a crystallizing  dish,  covered  by  a 
second  dish  just  large  enough  to  slip  over  it.  Both  pans  are  sterilized 
with  bichloride  solution. 

The  seeds  are  planted  as  soon  as  they  have  germinated.  In  planting 
the  use  of  two  large  platinum  spatulas  is  recommended — a straight 
one  for  loosening  the  germinated  seeds  and  a bent  one  for  pressing 
them  into  the  sand  of  the  culture  pot.  A pair  of  forceps  and  a plati- 
num dish  in  which  to  lay  these  implements  when  not  in  use  are  also 
very  convenient.  These  all  may  be  easily  sterilized  by  heating  to  red- 
ness. When  the  planting  is  finished  the  pots  are  lightly  covered  with 
discs  of  cotton  batting  which  have  been  previously  sterilized  in  the 
drying  oven,  and  allowed  to  stand  in  a place  free  from  dust  until  the 
germinating  plantlets  make  their  appearance. 

In  spite  of  the  pains  taken,  the  cultures  may  become  contaminated 
very  easily  at  this  time  and  it  is  therefore  necessary  to  provide  the 
pots  with  a tightly  fitting  cover  as  soon  as  possible.  Instead  of  plant- 
ing twice  as  many  seeds  as  the  number  of  plants  required,  it  is  well  to 
use  a smaller  number,  proportionate  to  the  quality  of  the  seed.  If  it 
has  been  found  that  all  of  the  seeds  will  germinate  it  is  only  necessary 
to  plant  as  many  seeds  as  the  number  of  plants  needed.  In  the  latter 
case  it  will,  of  course,  be  unnecessary  to  remove  any  of  the  plants,  and 
in  this  way  one  source  of  coutamination  may  be  avoided.  Replanting 
should  be  avoided  for  the  same  reason. 

The  next  problem  is  to  devise  a cover  for  the  pots  which  shall  exclude 
bacteria  and  at  the  same  time  afford  sufficient  ventilation.  The  fine, 
sifted  peat,  which  is  used  as  an  admixture  with  the  sand  in  the  sugar- 
beet  cultures,  is  found  to  answer  this  purpose.  In  order  to  keep  the 
peat  dry  it  is  necessary  to  separa.o  it  from  the  surface  of  the  sand  of 
the  cultures.  This  is  done  by  simply  covering  the  culture  sand  with  a 
layer  of  coarse  sand,  with  grains  2 to  3 mm.  in  diameter.  The  peat  is 
then  placed  upon  the  coarse  sand  in  a layer  about  one  third  of  an  inch 
thick  or  even  with  the  brim  of  the  pot,  and  the  pot  covered  over  with 
a fine,  but  not  too  tightly  woven,  cloth  or  gauze.  The  meshes  of  the 
cloth  must  be  large  enough  to  permit  circulation  of  air,  but  at  the 
same  time  fine  enough  to  prevent  the  wind  from  blowing  the  peat 
out.  Holes  must  be  made  in  this  cloth  large  enough  to  let  the  plants 
through.  The  cloth  should  be  so  soft  that  the  edges  of  the  openings 
will  not  scratch  the  stems  of  the  plants.  The  layers  of  coarse  sand 
and  peat  are  not  placed  in  the  pots  until  the  plantlets,  still  under  the 
cotton,  have  grown  above  the  top  of  the  pot.  With  legumes,  which 
raise  their  cotyledons  above  the  soil,  care  must  be  taken  not  to  add 
the  coarse  sand,  etc.,  until  they  are  well  above  ground,  as  otherwise 
the  cotyledons  would  leave  a large  hole  through  which  infection  might 
easily  take  place  later.  When  all  the  plants  have  grown  through  the 
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clotli  cover  more  peat  is  added  and  the  cover  is  tied  tightly  down. 
The  holes  around  the  stems  of  the  plants  are  closed  with  cotton  or 
cloth,  and  the  cover  is  not  removed  again  during  the  entire  period  of 


vegetation. 


WATERING  THE  STERILIZED  CULTURES. 


The  glass  tube  through  which  water  is  added  of  course  projects 
through  the  peat  and  cloth,  and  its  end  is  kept  closed  against  the  bac- 
teria by  means  of  the  test  tube  and  pad  of  cotton. 

The  watering  is  done  as  follows  (Fig.  21) : The  sterilized  water  is 
contained  in  a glass  vessel  of  about  50  kg.  capacity,  the  mouth  of 


which  is  plugged  with  cotton.  A siphon  has  been  previously  intro- 
duced, the  longer  end  of  which  is  connected  with  the  top  of  a measur- 
ing cylinder  provided  with  a tubulature  at  the  bottom.  The  siphon 
may  be  closed  by  a pincln  oek  placed  just  above  its  entrance  into  the 
cylinder.  The  stopper  which  closes  the  top  of  the  cylinder  is  fitted 
with  a glass  tube  filled  with  cotton  to  allow  the  escape  of  air  on  filling  j 

the  cylinder  with  water.  The  tubulature  at  the  bottom  of  the  cylinder  | 

is  provided  with  a long  rubber  tube,  to  the  end  of  which  is  attached 
the  short  glass  tube.  The  siphon  does  not  lead  directly  into  the  cylin- 
der, but  is  divided  by  a “J“  tube,  one  end  of  which  is  directly  connected 
with  the  cylinder,  and  the  other  used  for  drawing  sterilized  water  for 
purposes  other  than  watering  the  pots.  To  the  end  of  this  second 
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branch  is  attached  a long  rubber  tube,  which  is  terminated  by  a short 
glass  tube.  To  protect  the  ends  of  these  two  branches  of  the  siphon 
from  contamination  small  corks  are  slipped  over  them,  and  over  these 
are  pressed,  immediately  after  use,  two  glasses  similar  to  test  tubes. 
These  tubes  are  made  of  fairly  wide  and  thick  glass  tubing  and  are 
suspended  with  the  open  end  downward  from  the  f tube. 

Before  watering  the  pots  are  weighed  to  ascertain  how  much  water 
is  to  be  added.  The  cock  is  opened  and  the  requisite  amount  of  water 
allowed  to  run  into  the  graduated  cylinder.  The  outlet  tube  is  intro- 
duced into  the  watering  tube  of  the  pot  as  quickly  as  possible  after  the 
removal  of  the  protecting  cap.  The  measured  quantity  of  water  is 
allowed  to  flow  from  the  cylinder  into  the  pot,  and  then  the  tube  is 
immediately  returned  to  the  cap.  If  during  the  operation  the  tube 
happens  to  come  into  contact  with  any  object  which  has  not  been  ster- 
ilized it  must,  of  course,  be  sterilized  again. 

By  means  of  this  arrangement  it  is  possible  to  water  a large  number 
of  plants  with  very  little  danger  of  infection. 

STUDY  OF  THE  ACQUISITION  OF  NITROGEN  BY  LEGUMES. 

Let  us  now  consider  the  behavior  of  legumes  grown  in  sand  free 
from  nitrogen,  but  containing  the  necessary  amounts  of  the  other 
soil  ingredients  of  plant  food,  as  potash,  phosphoric  acid,  etc.  If  the 
bacteria  are  excluded,  the  plants  which  are  developed  at  the  expense  of 
the  nitrogen  of  the  seed  are  small  and  half  starved,  and  when  this 
supply  is  exhausted  they  gradually  die.  If,  on  the  other  hand,  the 
requisite  bacteria  are  added  to  the  sand  in  the  soil  infusion,  the  weak  and 
starving  plants  develop  until  the  nitrogen  in  the  seed  is  used  up. 
Then  they  remain  for  some  time  in  this  starvation  stage,  but  all  the 
time  the  tubercles  are  forming  upon  the  roots.  When,  however,  these 
tubercles  have  developed,  the  plant  suddenly  becomes  green  and  the 
growth  luxuriant,  which  ordinarily  comes  with  abundant  supply  of 
nitrogenous  manure.  The  behavior  of  the  common  vetch  ( Vicia  sativa) 
is  specially  striking.  The  plant  is  at  first  half  starved  and  has  a 
slender  stem  and  small  leaves,  but  as  soon  as  the  tubercles  have  devel- 
oped upon  the  roots  a second  shoot  of  normal  thickness  and  with  well- 
developed  leaves  appears  at  the  base  of  the  stem,  the  original  plant  in 
the  meantime  slowly  dying  off.  It  is  evident  that  from  this  time  on 
the  plant  has  at  its  disposal  a new  and  abundant  source  of  nitrogen, 
which  was  not  present  before. 

Numerous  experiments  have  been  made  at  the  station  with  peas, 
lupines,  and  serradella.  All  these  plants,  when  grown  in  nitrogen-free 
soils,  give  an  abundant  yield,  produce  numerous  seeds,  and  behave  in  a 
normal  manner  in  every  particular  if  the  proper  fungi  are  supplied  in 
the  soil  infusions. 

This  is  illustrated  by  four  experiments  with  lupines  in  1888.  The 
plants  were  grown  in  pots  holding  17^  pounds  of  sand,  two  plants  in 
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each  pot.  All  received  the  same  quantities  of  mineral  plant  food  without 
nitrogen  and  the  same  amounts  of  soil  infusion.  In  the  case  of  the  first 
two  the  fungi  had  been  killed  by  boiling,  while  infusions  which  had  not 
been  boiled  were  added  to  the  last  two.  The  nitrogen  in  the  entire 
yield  was  determined,  and  also  that  originally  contained  in  the  seed 
and  added  in  the  soil  infusion.  The  difference  between  the  first  amount 
and  the  sum  of  the  last  two  represents  the  amount  of  nitrogen  acquired 
from  the  atmosphere.  In  the  first  two  experiments  that  yield  was  very 
small  and  there  was  no  gain,  but  instead  a slight  loss  of  nitrogen,  while 
in  the  last  two  the  yield  is  considerable  and  the  increase  in  the  amount  j 
of  nitrogen  is  well  marked.  The  results  are  summarized  herewith: 


Lupines,  1888. 


No. 

Treatment. 

Dry  mat- 
ter pro- 
duced. 

Nitrogen 
acquired 
from  the 
atmos- 
phere. 

1 

Sterili  zed .... 

Grams. 
0.  926 

Grams. 
—0.  007 

2 

do 

1.  008 

—0.  007 

3 

Inoculated - 

42.  681 

+1.147 
+1.  054 

4 

do 

40.  574 

Mixed  cultures. — For  this  experiment  a number  of  different  kinds  of 
seeds  were  sown  in  one  pot  in  order  to  determine  the  effects  of  the  same 
kind  of  bacterium  upon  the  different  plants.  The  seeds  were  sown  in 
4 culture  pots,  40  cm.  in  height  and  20  cm.  in  diameter,  holding  16  kg. 
of  sand  each.  The  nutritive  solutions  mentioned  above  were  used  as 
there  described,  and  everything  was  sterilized.  Two  of  the  iiots  were 
inoculated  with  an  infusion  of  the  beet  soil,  and  the  other  two  with  that 
of  the  lupine  soil  above  mentioned.  The  infusions  were  added  to  each 
pot  at  the  rate  of  80  c.  c.,  corresponding  in  each  case  to  16  grams  of  the 
dry  soil.  The  following  kinds  of  seeds  were  planted  at  the  same  time  in 
each  pot:  Avena  sativa , Brassica  rapa  annua , Helianthus  annuus.  Can- 
nabis sativa , Trifolium  pratense , Vicia  sativa , Pisum  sativum , Ornith- 
opus  sativus , and  Lupinus  luteus.  Thus  nine  kinds  of  plants  were 
placed  in  one  pot,  occupying  all  together  only  a small  space,  and  sub- 
ject to  exactly  the  same  conditions  as  regards  plant  food.  Therefore, 
if  an y peculiarity  of  the  soil  itself  or  any  condition  induced  by  the  pro- 
cess of  sterilizing  were  to  affect  the  development  of  the  plants,  it  wonld 
act  upon  all  in  the  same  way.  The  only  difference  in  the  conditions  of 
the  experiment  was  that  in  case  of  pots  a and  b the  inoculation  was 
with  an  infusion  of  beet  soil,  and  of  pots  c and  d with  an  infusion  of 
the  lupine  soil.  In  all  cases  the  soil  material  may  be  assumed  to  have 
been  without  any  appreciable  quantity  of  nitrogen. 

The  results  of  these  experiments  correspond  to  those  previously 
obtained.  The  non-leguminous  plants  died  of  starvation  in  all  four  of 
the  pots.  Ornithopus  and  Lupinus , in  pots  a and  b , which  had  received 


THE  BEKXBURG  STATION. 


845 


the  beet  soil  infusion,  behaved  exactly  like  the  non-legumes,  and  no 
tubercles  appeared  upon  their  roots.  In  pots  c and  d,  on  the  other 
hand,  these  two  kinds  of  plants  had  numerous  normally  developed 
tubercles  upon  their  roots.  In  contrast  with  both  these  kinds  of  plants, 
Trifolium  was  early  and  well  developed  only  in  pots  a and  b,  which  had 
been  inoculated  with  beet  soil  infusion,  while  in  pots  c and  d inoculated 
with  lupine  soil  infusion  it  remained  for  a long  time  in  the  complete 
starvation  stage,  and  began  to  assimilate  very  late,  and  then  with  but 
little  energy.  Finally  Vicia  and  Pisum  formed  tubercles  in  all  four 
pots  and  grew  everywhere  quickly  and  satisfactorily. 

Thus,  under  absolutely  the  same  experimental  conditions,  the  infu- 
sion of  beet  soil  was  ineffective  with  the  non-leguininous  and  likewise 
with  Or  nit  hop  us  and  Lupinus , but.  exerted  a good  effect  upon  Trifolium , 
Vicia , and  Pisum.  The  lupine  soil  infusion  was  without  action  upon 
the  non-legumes,  but  exerted  a beneficial  influence  upon  the  growth 
and  assimilation  of  nitrogen  by  nearly  all  the  legumes  employed,  its 
effect  being  doubtful  only  in  case  of  Trifolium. 

All  four  pots  were  planted  on  April  18;  a and  b were  harvested 
August  2,  and  c and  d August  20.  The  degrees  of  development  which 
the  various  kinds  of  plants  had  reached  at  this  time  were  naturally 
very  different;  the  peas,  which  require  only  a short  time  for  growth, 
were  completely  ripe,  the  vetch  and  lupine  partly  so,  while  the  serradella 
was  quite  grown,  and  the  perennial  red  clover  still  in  the  first  period  of 
growth.  The  amounts  of  dry  substance  which  the  plants  produced  up 
to  that  time  are  given  below : 


Dry  substance  of  plants  produced  after  inoculation  with  different  soil  inf  usions. 


Brassica . . . 
Cannabis  . . 
Eelianthus 

Avena 

Ornithopus 
Lunipus . . . 
Trifolium . . 

Vicia 

Pisum  


Plant. 


Beet  soil 

infusion. 

Lupine  soil  infusion. 

Pot  a. 

Pot  b. 

Pot  c. 

Pot  d. 

W eight. 

Weight. 

Weight. 

Weight. 

Grams. 

Grams. 

Grams. 

Grams. 

0.010 

0. 017 

0. 006 

0. 015 

0. 025 

0.  055 

0. 047 

0.  046 

0.305 

0.493 

0. 330 

0.  644 

0. 257 

0.153 

0. 140 

0.238 

0.  015 

0.  010 

2.  002 

2.  560 

0.  093 

0. 155 

17. 133 

30.  597 

2. 213 

3.  241 

0.  363 

1.589 

15.  971 

6. 132 

6.  678 

5.181 

12.  282 

32.  640 

16. 152 

6.  021 

Cultures  in  confined  air  in  glass  vessels. — These  experiments  were 
made  in  order  to  obtain  proof  that  the  legumes  are  able  to  assimilate 
the  uncombined  nitrogen  of  the  atmosphere,  for  which  purpose  the 
plants  had  to  be  grown  in  a completely  inclosed  air  space.  The  arrange- 
ments of  the  experiment  were  as  follows : 

An  acid  carboy  of  44  liters  capacity,  made  of  white  glass,  with  a 
tight-fitting  ground-glass  stopper,  was  used  as  a receptacle  in  which  to 
grow  the  plants.  In  it  were  placed  4 kg.  of  the  quartz  sand  which  had 
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been  ignited  in  a crucible  at  high  heat  for  two  hours.  The  following 
food  ingredients  were  added: 

Grams. 


Calcium  carbonate  (dry) 4.000 

Potassium  monophosphate  (in  solution) 0.544 

Potassium  chloride  (in  solution) 0. 218 

Calcium  chloride  (in  solution) 0.222 

Magnesium  sulphate  (in  solution) 0.  240 


Twenty-five  cubic  centimeters  of  an  infusion  of  soil  from  the  experi 
mental  field  was  also  applied.  This  quantity  of  infusion  corresponded 
to  5 grams  of  soil,  and  contained,  as  found  by  two  concordant  analyses, 
15  mg.  of  nitrogen.  Enough  distilled  water  was  added  to  bring  the 
moisture  of  the  sand  up  to  17.5  per  cent  (70  per  cent  of  its  water- 
holding  capacity).  The  sand  was  placed  in  a small  heap  about  10  cm. 
high  on  the  bottom  of  the  carboy  by  means  of  a long-handled  spoon, 
and  on  June  6 a pea  was  planted  in  it. 

The  carboy  was  supported,  at  a suitable  distance  from  the  ground, 
outside  the  greenhouse,  on  the  north  side  of  the  latter.  In  this  position 
it  received  not  only  diffused  but  also  direct  sunlight,  although  only 
after  the  light  had  passed  twice  through  thick  glass.  In  this  way 
much  of  its  intensity  was  lost  by  reflection  and  absorption.  The  pea 
germinated  normally,  and  grew  well  as  long  as  the  supply  of  reserve 
food  lasted.  At  the  beginning  of  the  fourth  week  in  June  it  entered 
upon  a well-marked  period  of  starvation,  but  early  in  July  began  to 
become  green  again  and  to  show  signs  of  growth.  The  quantity  of 
carbon  dioxide  which  the  inclosed  air  originally  contained  was  too 
small  to  allow  the  growth  to  proceed,  and  therefore  an  artificial  supply 
had  to  be  introduced.  This  of  course  necessitated  opening  the  carboy. 
The  requisite  quantity  of  pure  and  well- washed  carbon  dioxide  was 
collected  in  a graduated  bell  jar  with  a wide  tubulature,  and  intro- 
duced quickly,  by  pressure,  into  the  carboy.  The  time  during  which 
the  carboy  was  kept  open  never  exceeded  two  minutes.  A retardation 
in  the  growth  of  the  plant  always  showed  most  plainly  when  a fresh 
supply  of  carbon  dioxide  was  needed.  The  following  amounts  were 
added:  June  25,  1 liter;  July  9,  2£  liters;  July  21,  2£  liters;  July  29, 
2£  liters. 

An  oat  and  a buckwheat  kernel  were  planted  in  the  carboy  by  the 
side  of  the  young  pea  plant  when  the  carbon  dioxide  was  added  on 
June  25. 

The  arrangement  of  this  experiment  allowed  the  addition  of  carbon 
dioxide  only  at  intervals  and  always  in  large  quantities.  If  it  be  borne 
in  mind  that  the  carboy  had  a capacity  of  44  liters  only,  and  that  the 
amount  of  carbon  dioxide  added  was  usually  2£  liters,  it  will  be  seen 
that  from  time  to  time  the  pea  plant  was  in  an  atmosphere  containing 
more  than  5 per  cent  by  volume  of  carbon  dioxide.  This  was  without 
visible  injury  to  the  plant. 

There  was  also  no  bad  effect  from  the  gradual  increase  in  the  quantity 
of  oxygen  in  the  air  of  the  carboy  until  it  had  reached  about  30  per  cent 
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by  volume,  but  when  this  point  had  been  passed  abnormal  phenomena 
in  the  growth  of  the  plant  began  first  to  appear.  The  pea  not  only 
grew  under  the  conditions  of  the  experiment,  but  grew  very  energeti 
cally,  as  may  be  seen  from  the  fact  that  during  the  period  of  its  most 
active  vegetation  it  consumed  in  twenty  days  (July  9 to  29)  not  less 
than  5 liters  of  carbonic  acid,  and  the  last  half  of  this  amount,  2£ 
liters,  within  a week  (July  21  to  29).  The  rapidity  and  vigor  of  growth 
may  also  be  inferred  from  the  yield.  The  following  figures  are  for  the 
total  weight  of  the  plant,  dried  at  100°  C.  to  a constant  weight: 

Grams. 


First  cutting’,  harvested  August  31  . 
Second  cutting,  harvested  October  4 


Seed 0.376 

Vines,  etc..  • 6. 173 

Vines 2.320 

Roots 1.290 


Total 10.359 

In  contrast  to  this  the  oat  and  buckwheat  plants,  although  close 
beside  the  pea  plant,  had  lived  in  a starving  condition.  Both  had 
developed  weakly  blossoms,  but  produced  no  seed.  The  yield  of  dry 
substance  on  October  4 was  as  follows : Oat,  entire  plant,  with  roots, 
0.160  gram;  buckwheat,  entire  plant,  with  roots,  0.036  gram. 

The  air  of  the  carboy  was  originally  the  atmosphere  of  the  station 
garden,  and,  unfortunately,  was  neither  analyzed  nor  purified  in  any 
manner  at  the  beginning  of  the  experiment;  it  therefore  undoubtedly 
contained  a certain  quantity  of  combined  nitrogen. 

The  amount  of  combined  nitrogen  in  100  liters  of  air  recorded  in 
actual  analysis  never  has  exceeded  1 mg.  We  may,  then,  be  excused 
for  laying  little  stress  upon  the  analysis  or  purification  of  the  air  witliiu 
the  carboy,  and  for  drawing  up  the  final  nitrogen  balance  of  the  experi- 
ment, as  follows: 


Nitrogen  balance. 


Gram. 


Combined  nitrogen  in  the  air  originally  filling  the  carboy,  less 


than  0.  0001 

In  the  sand None. 

In  the  nutritive  solutions  and  twice  distilled  water. None. 

In  the  soil  infusion 0. 0002 

In  the  3 seeds  as  follows : 

Pea 0.0081 

Oat 0.  0007 

Buckwheat 0.  0004 


Total  nitrogen  supplied 0.  0095 

Nitrogen  found  at  the  end  of  the  experiment : 

Gram. 

In  the  pea  plant 0. 2335 

In  the  oat  plant 0.  0033 

In  the  buckwheat  plant 0.  0006 

In  the  soil 0.  0207 


Total  found 0. 2581 

Total  supplied 0.0095 


Difference 0. 2486 
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The  resultant  gain  was  0.2486  gram  of  combined  nitrogen,  for  which 
the  only  source  was  the  free  nitrogen  of  the  air. 

In  the  following  year  this  experiment  was  repeated,  the  solid  glass 
stopper  of  the  carboy  being  replaced  by  one  carrying  two  tubes,  so 
that  the  carbonic  acid  could  be  introduced  without  the  necessity  of 
opening  the  carboy.  Several  such  experiments  were  conducted  with 
results  similar  to  those  above  described. 

Experiment  in  proof  that  tubercles  are  formed  through  inoculation. — A 
large  number  of  peas  were  planted  in  a crystallizing  dish  in  sterilized 
sand  which  was  moistened  with  distilled  water  only.  After  several 
leaves  had  appeared  the  plants  were  carefully  washed,  and  such  were 
selected  as  had  developed  a vigorous  pair  of  roots  instead  of  a single 
tap  root.  Among  these  were  found  four  plantlets  (Nos.  380  to  383)  the 
roots  of  which  consisted  of  two  separate  systems  of  the  second  order, 
developed  approximately  alike.  After  the  amputation  of  a few  roots 
of  the  second  order  which  were  growing  on  the  stump  of  a tap  root, 
the  plants  were  placed  in  distilled  water  which  had  previously  been 
boiled.  They  were  allowed  to  remain  in  this  water  until  the  roots  had 
reached  the  necessary  length,  when  each  plant  was  transferred  to  the 
following  simple  apparatus. 

Two  glass  cylinders  (ordinary  white  glass  beakers)  were  fastened 
upon  a small  board  with  their  edges  touching  and  were  covered  with  a 
single  zinc  cover  into  the  middle  of  which  an  open  tube  was  soldered. 
The  plant  was  supported  within  this  tube  in  the  ordinary  way  by  means 
of  a perforated  split  cork  and  cotton,  but  in  such  a position  that  it  was 
directly  over  the  point  of  contact  of  the  edges  of  the  two  beakers,  with 
one  half  of  the  root  system  in  beaker  A and  the  other  in  beaker  B. 
Each  of  the  4 pairs  of  beakers  was  filled  with  portions  of  one  and  the 
same  solution,  containing  the  following  amounts  of  salts  per  liter: 


Gram. 

Potassium  monophosphate  0.  363 

Potassium  carbonate 0.  322 

Calcium  chloride 0.148 

Magnesium  sulphate 0. 160 


A quantity  of  soil  infusion  corresponding  to  5 grams  of  soil  was 
added  as  previously  described,  the  soil  being  taken  from  a bed  in  the 
station  garden  which  had  been  planted  with  peas  in  1886.  To  glass  A 
of  each  pair  the  solution  was  added  fresh,  but  that  with  which  glass 
B was  supplied  had  been  previously  boiled  for  half  an  hour  over  an 
open  flame  and  for  four  and  a half  hours  in  a steam  sterilizer.  The 
arrangement  of  the  experiment  was  therefore  such  that  one  half  of  the 
roots  of  each  of  the  four  plants  was  immersed  in  a nutritive  solution  con- 
taining living  microorganisms,  while  the  other  half  was  in  a solution 
identical  with  the  former  but  sterilized. 

The  plants  were  placed  in  this  apparatus  July  30;  at  this  time  no 
tubercles  had  formed  on  the  roots  nor  could  any  signs  of  their  appear- 
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i ance  be  detected.  All  were  in  an  advanced  stage  of  the  starvation 
j period,  all  the  leaves  up  to  the  next  to  the  last  being  quite  colorless. 

No  striking  changes  in  the  vegetation  occurred  during  the  first  nine 
days,  but  the  roots  grew  slowly  and  equally  in  all  the  beakers.  Begin- 
ning with  August  9 there  was  an  unmistakable  and  well-defined  forma- 
tion of  tubercles  upon  the  roots  of  plants  Nos.  380,  381,  and  382 ; but 
it  was  a very  striking  fact  that  they  occurred  only  upon  the  halves  of 
the  root  system  which  were  supplied  with  fresh  soil  infusion,  namely, 
those  in  beaker  A,  while  no  tubercles  appeared  on  the  other  halves  of 
the  roots,  which  were  immersed  in  the  sterilized  solutions  in  beaker  B. 

The  further  development  of  the  tubercles  continued  rapidly,  and  on 
August  15  in  case  of  plant  No.  380  they  were  almost  as  numerous  as 
when  peas  are  grown  in  the  soil  under  normal  conditions.  In  places 
they  were  crowded  together  like  a string  of  beads  and  in  other  places 
they  were  some  distauce  apart.  The  tubercles  on  plant  No.  381  were 
nearly  equal  to  those  of  No.  380  in  this  respect.  In  plant  No.  382  the 
development  of  tubercles  was  less  pronounced,  but  18  of  about  the  size 
of  a pin  head  were  counted.  Plant  No.  383  developed  none  at  all  and 
was  almost  dead. 


EXAMPLES  OF  NITROGEN  EXPERIMENTS  WITH  LEGUMES. 

Illustrative  of  the  results  obtained  in  experiments  with  leguminous 
plants  grown  with  and  without  inoculation  with  microorganisms,  the 
following  data  from  actual  experiments  with  peas,  serradella,  and 
lupines  are  given : 

Experiments  loith  peas. — Four  experiments,  numbered  here  1,  2,  3, 
and  4;  culture  pots,  6 inches  high  and  3J  inches  in  diameter  ; 9 pounds 
of  sand  per  pot;  moisture,  from  10  to  17£  per  cent  of  the  weight  of  the 
soil,  or  from  40  to  70  per  cent  of  the  water -holding  capacity  of  the  sand; 
average  weight  of  one  seed  228.5  mg.;  limit  of  weight  220  to  240  mg.; 
4 seeds  per  pot. 


Experiment  No.  1. 


Nutritive  solution  per  pot 


4 c.  c.  solution  containing  0.5444  gram  KH2PO4. 
4 c.  c.  solution  containing  0.2984  gram  KC1. 

4 c.  c.  solution  containing  0.2220  gram  CaCl2. 

4 c.  c.  solution  containing  0.2400  gram  MgS64. 


Four  grams  calcium  carbonate  was  added  to  each  pot.  Soil  infusion 
was  also  added.  Yield  of  dry  matter  16.61  grams,  of  which  1.46  grams 
was  seed. 


Experiment  No. 


Nutritive  solution  per  pot 


{6  c.  c.  solution  of  K2HPO4. 
4 c.  c.  solution  of  KC1. 

4 c.  c.  solution  of  CaCl2. 

4 c.  c.  solution  of  MgS04. 
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Soil  infusion  was  also  added.  Yield  of  dry  matter  22.05  grams,  of 
wliicli  10.82  grams  was  seed.  In  this  case  dipotassium  phosphate  was 
used  and  calcium  carbonate  was  omitted. 


fro 

S' 


Experiment  No.  3. 


Nutritive  solution  per  pot 


6 c.  c.  solution  of  K2HP04. 
4 c.  c.  solution  of  CaCl2. 

{ 4 c.  c.  solution  of  MgSO*. 

| 4 c.  c.  solution  of  KC1. 

^32  c.  c.  solution  of  NH4NOs 


No  soil  infusion  was  added  and  the  plants  were  grown  in  sand  which 
was  kept  sterilized,  during  the  entire  experiment.  Yield  of  dry  matter, 
18.81  grams,  of  which  2.22  grams  was  seed.  The  roots  were  free  from 
tubercles. 


Nutritive  solution  per  pot 


Experiment  No.  4. 

( 6 c.c.  solution  of  K3HP04. 

I 4 c.c.  solution  of  CaCl2. 

{ 4 c.c.  solution  of  MgS04. 

I 4 c.c.  solution  of  KC1. 
t32  c.c.  solution  ofNH4N03. 


Soil  infusion  was  added.  Yield  of  dry  matter,  28.05  grams,  of  which  j 
10.56  grams  wras  seed.  Tubercles  were  formed  on  the  roots. 

Experiments  with  serradella. — Two  experiments,  numbered  here  1 and 
2;  pots  6 inches  in  height  and  3J  inches  in  diameter $ 9 pounds  of  sandj 
moisture,  from  10  to  17^  per  cent  during  the  vegetation  period  or  from 
40  to  70  per  cent  of  the  total  water-holding  capacity  of  the  sand.  Sev-  1 
eral  seeds  were  planted  and  four  plants  were  allowed  to  grow. 


Experiment  No.  1. 


Nutritive  solution  per  pot 


f 4 c.c.  solution  of  KH2P04. 
I 4 c.c.  solution  of  KC1. 

1 4 c.c.  solution  of  CaCh. 

[4  c.c.  solution  of  MgS04. 


4 

I 


Inoculated  with  soil  infusion.  Yield  of  dry  matter,  10.86  grams,  of 
which  1.35  grams  was  seed. 

Expti'iment  No.  2. 

f 4 c.c.  solution  of  KH3P04. 

| 4 c.c.  solution  of  KC1. 

Nutritive  solution  per  pot  <!  4 c.c.  solution  of  CaCl3. 

4 c.c.  solution  of  MgS04. 

(_4  c.c.  solution  (0.276  gram)  K2C03. 


Inoculated  with  soil  infusion.  Yield  of  dry  matter,  12.53  grams,  of 
which  0.18  gram  was  seed. 

Experiments  with  lupines. — Three  experiments,  numbered  here  1,  2, 
and  3;  culture  pots,  10  inches  in  height  and  3J  inches  in  diameter ; 17£ 
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pounds  of  sand  per  pot;  moisture,  at  tlie  beginning  of  the  experiment, 
from  8 to  10  per  cent,  but  about  the  middle  of  July  it  was  increased  to 
8 to  12  per  cent  in  those  pots  where  evaporation  was  most  rapid 
on  account  of  the  more  vigorous  growth  of  the  plants.  Four  seeds 
planted;  two  plants  allowed  to  grow. 


Experiment  No.  1. 


Nutritive  solution  per  pot 


4 c.c.  solution  of  K;HPO<. 
4 c.c.  solution  of  KC1. 

4 c.c.  solution  of  CaCl2. 

4 c.c.  solution  of  MgSO*. 


Inoculated  with  soil  infusion.  Yield  of  dry  matter,  44.72  grams,  of 
which  8.16  grams  was  seed. 

Experiment  No.  2. 


Nutritive  solution  per  pot 


'3  c.c.  solution  of  Ca(N03)2. 

32  c.c.  solution  of  NH4\03. 

I 3 c.c.  solution  of  Mg(N03)2. 
j 12  c.c.  solution  of  KN03.  . 
j 4 c.c.  solution  of  (NH^SC^. 
t5  c.c.  solution  of  (NH^HPO-t. 


Xot  inoculated;  soil  kept  sterilized  during  entire  period  of  growth. 
Yield  of  dry  matter,  42.36  grams,  with  no  seed.  An  extremely  large 
supply  of  nitrogen  is  necessary  to  produce  the  maximum  yield  of  lupines. 
If  the  entire  quantity  of  nitrogen  is  ad'ded  when  the  pots  are  filled  the 
effect  is  detrimental  to  the  plants  during  the  first  stages  of  their  growth, 
but  as  a general  rule  they  recover  at  a later  period.  Even  this  large 
quantity  of  nitrogen,  however,  did  not  produce  the  development  of  seed. 
This  is  best  obtained  if  the  nitrogen  is  added  when  the  plants  are  in 
blossom;  it  may  be  given  in  a single  large  portion,  but  more  advan- 
tageously in  several  smaller  ones.  In  the  following  experiment,  in 
which  the  nitrogen  was  supplied  in  the  latter  way,  a marked  increase 
in  the  amount  of  seed  was  produced : 

Experiment  No.  3. 


Added — 

April  27. 

July  21. 

1 

f Solution  of  Ca(N03)2 

C.c. 

4 

C.c. 

2 

Solution  of  NH4NO3 

23 

24 

| Solution  of  Mg(N03)2  

4 

2 

Nutritive  solution  per  pot..  - 

Solution  of  KN03 

12 

4 

Solution  of  (NH4)2S04 

4 

2 

Solution  of  NH4C1 

6 

2 

Solution  of  (NH4)2HP04 

5 

2 

Yield  of  dry  matter,  46.53  grams,  of  which  10.90  grams  was  seed. 
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NUTRITION  OF  GRAMINEiE  WITH  NIT  ROUEN. 


The  results  of  a series  of  experiments  with  barley  are  here  described. 

The  general  conditions  of  these  experiments  were  as  follows:  Culture 
pots,  (3  inches  high  and  about  3J  inches  in  diameter;  10  pounds  ol 
sand  per  pot.  The  soil  moisture  during  vegetation  varied  from  17.5  to 
8.75  per  cent  of  the  weight,  or  from  70  to  35  per  cent  of  the  water-  . 
holdiug  capacity  of  the  sand.  Hordeum  distichum  (variety,  Chevalier 
barley)  seed  was  used.  Its  specific  gravity  was  1.244  to  1.269;  weight  ! 
of  air-dried  kernels,  from  38  to  44  mg.;  average  weight  of  kernel,  41.26  ' j; 

mg. ; moisture  content,  12.32  per  cent.  Fourteen  seeds  were  planted  in 
each  pot ; seven  were  removed  after  they  had  come  up  and  seven  allowed  | \ 
to  remain  until  completely  developed.  The  seed  came  up  April  27-29 
and  the  plants  were  harvested  August  1. 

Four  grams  of  calcium  carbonate  was  mixed  with  the  entire  sand  of  I » 
each  pot  while  dry  and  then  the  following  quautities  of  salts  added  in 
solution : | S i» 

5 

Gram. 


Potassium  monophosphate 

Potassium  chloride 

Magnesium  sulphate 


0. 5444  l 

0. 1492 
0.  2400 


Lastly  the  amounts  of  calcium  nitrate,  ranging  from  0.164  to  1.968 
grams,  were  added  to  twelve  of  the  cultures,  the  solution  being  mixed 
with  the  others  and  added  all  together. 

The  following  data  were  obtained  at  the  harvest.  They  show  most 
clearly  that  the  quantity  of  material  produced  by  the  plants  varied 
directly  with  the  quantity  of  nitrogen  supplied.  Indeed,  this  is  so 
manifest  that  comment  is  unnecessary : 


Numerical  statistics  of  plants  harvested. 


a 

a 


Experiment  No. — 

Nitrogen 

supplied. 

Num- 
ber of 
stalks 
with 
ears. 

Num- 
ber of 
stalks 
with- 
out 
ears. 

Length 
of  the 
seven 
stalks, 
not  in- 
cluding 
the  awn. 

Total 
num- 
ber of 
seeds 

pi’O- 

duced. 

Num- 
ber of 
perfect 
seeds 
pro- 
duced. 

1 

Grams. 
0. 336 

21 

23 

Cm. 

68-70 

470 

306 

2 

0.  224 

15 

24 

67-82 

311 

263 

3 

0 224 

13 

20 

67-78 

290 

232 

4 

0.  224 

14 

21 

73-84 

314 

260 

5 

0. 168 

12 

19 

66-82 

241 

194 

6* ... 

0.112 

■ 7 

15 

* 36-74 

*124 

*101 

7 

0. 112 

7 

18 

54-74 

147 

124 

8 

0. 112 

8 

16 

72-78 

152 

126 

9 

0.  056 

7 

14 

43-56 

108 

78 

10.. 

0.  056 

7 

14 

45-52 

88 

77 

11 

0.  056 

7 

14 

25-54 

89 

70 

12. 

0.  028 

7 

7 

27-42 

51 

43 

13 

None. 

6 

1 

13-18 

10 

8 

14 

None. 

7 

0 

11-18 

11 

3 

* One  of  the  ears  in  pot  No.  6 was  eaten  up  by  sparrows.  The  nets  mentioned  in  the  previous  paper 
in  the  description  of  arrangements  for  the  experiments  were  not  in  use  in  1883  when  these  experiments 
were  made. 
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Weights  of  materials  harvested. 


Experiment  No. — 

Nitro- 
gen sup- 
plied. 

Yield  of  dry  substance. 

! Percentages  of— 

Average 
weight  of 
dry  sub- 
stance of 
one  ker- 
nel. 

Grain. 

Chaff. 

Straw. 

Total. 

Grain. 

Chaff. 

Straw. 

1 

! 

Grams. 
0.  336 

Grams. 
10.  3866 

Grams. 
3. 1408 

Grams. 

15.8156 

Grams. 
29. 3430 

35.4 

10.7 

53.9 

Mg. 

33.9 

9 

0.  224 

8. 1042 

1. 7680 

11.2015 

21.  0739 

38.5 

8.4 

53. 1 

30.8 

3 

0.  224 

7.  4952 

1.  8102 

11. 1545 

20. 4599 

36.6 

8.9 

54.  5 

32.3 

4 : 

0.  224 

8.  7280 

1. 8880 

11.1102 

21.7262 

40.2 

8.7 

51. 1 

33.6 

5 

0. 168 

6. 1686 

1.2770 

8.9426 

16.  3882 

37.6 

7.8 

54.6 

31.8 

6* 

0. 112 

*3.  2135 

*0. 7248 

*5.5393  ; 

*9.  4776 

*33.9 

*7.7 

*58. 4 

31.8 

7 

0. 112 

4.  0682 

0. 8485 

5.8880 

10.  8047  ■ 

37.7 

7.9 

54.4 

32.8 

8 

0.112 

4. 1512 

0.  8599 

5.7905 

10.  8016 

38.4 

8.0 

53.  6 

32.9 

9 

0.  056 

2. 1726 

0. 4051 

3.0165 

5.  5942 

38.9 

7.2 

53.9 

27.9 

10  

} 0. 056 

2.  0371 

0. 4691 

3.1980 

5.  7042 

35.7 

8.2  | 

51.6 

26.5 

1L 

0.  056 

1.  8306 

0.  4405 

3.  0512 

5.  3223 

34.4 

8.3 

57.  3 

26.1 

12 

0.  028 

1. 0418 

0.  2376 

1.7158 

2.  9952 

34.8 

7.9 

57.3 

24.2 

13 

0. 1174 

0.  3906 

0.  5080 

23.1 

76.  9 

14. 7 

14  

1 1 

0.  0444. 

0.  3702 
1 

0. 4146 

10.7 

89.3 

I 

14.8 

*One  of  the  ears  in  pot  No.  6 was  eaten  up  by  sparrows.  The  nets  mentioned  in  the  previous  paper 
in  the  description  of  arrangements  for  the  experiments  were  not  in  use  in  1833  when  these  experiments 
were  made. 


NUTRITION  OF  SUGAR  BEETS  AND  OTHER  PLANTS  WITH  NITROGEN. 

The  experiments  with  other  plants,  as  beets,  mustard,  etc.,  are  con- 
ducted in  the  same  manner  as  those  with  barley.  In  those  with  sugar 
beets  grown  in  the  mixture  of  sand  and  peat  the  nitrogen  content  of 
[ the  peat,  after  purification  with  hydrochloric  acid  as  above  described, 
i is  very  small  and  need  not  affect  the  amount  of  nutritive  solutions  to 
I be  added.  The  experiments  in  this  direction,  however,  are  not  yet 
i complete. 

In  a series  of  these  experiments  with  sugar  beets  it  is  well  that  the 
amounts  of  nitrogen  be  gradually  diminished  as  in  the  barley  series 
above.  Such  quantities  of  nitrogen  as  the  following  are  appropriate: 


No.  1 300  c.  c.  solution  containing  4.200  grams  N. 

No.  2 240  c.  c.  solution  containing  3.360  grams  N. 

No.  3 180  c.  c.  solution  containing  2.520  grams  N. 

No.  4 120  c.  c.  solution  containing  1.680  grams  N. 

No.  5 60  c.  c.  solution  containing  0.840  gram  N. 

No.  6 0 c.  c.  solution  containing  0.000  gram  N. 


If  the  300  c.  c.  of  nutritive  solution  is  made  up  of  different  nitrates, 
as  is  often  the  case  (for  example  175  c.  c.  of  a solution  of  calcium 
nitrate  and  125  c.  c.  of  potassium  nitrate),  it  is  best  to  dilute  them  both 
, in  the  same  proportion.  The  other  forms  of  plant  food  are  allowed  to 
j!  remain  the  same,  that  is  to  say,  they  are  not  diluted,  so  that  the  plants 
have  a larger  excess  of  all  the  other  kinds  of  food  except  nitrogen. 

EXPERIMENTS  ON  THE  ACTION  OF  POTASH. 

It  is  scarcely  necessary  to  remove  nitrogen  and  phosphoric  acid  from 
1 the  sand  used  in  these  experiments,  since  both  occur  only  in  very  small 
quantities.  It  is,  however,  absolutely  necessary  that  the  potash  be 
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removed  as  the  sand  is  found,  after  a time,  to  contain  soluble  compounds 
of  potassium.  The  process  of  removal  is  by  treatment  of  the  sand  with 
hydrochloric  acid  of  a specific  gravity  of  1.124. 

One  hundred  kilograms  of  the  sand  is  sifted  through  a 0.5  mm.  sieve 
into  33  kg.  of  the  acid,  which  just  covers  the  saud.  After  standing 
for  five  days  the  acid  is  removed  from  the  sand  by  means  of  a glass 
siphon.  The  end  of  the  siphon  introduced  into  the  sand  is  covered 
with  fine  silk  gauze,  and  the  other  end  is  drawn  to  a very  fine  opening, 
in  this  way  about  two  thirds  of  the  acid  may  be  removed.  The  sand 
is  next  freed  from  the  excess  of  hydrochloric  acid  by  washing  with 
aqueduct  water,  and  finally  washed  with  distilled  water  until  there  is 
no  further  reaction  with  chlorine,  and  then  dried.  Sand  purified  in 
this  way  is  found  to  have  peculiarities  which  hinder  the  development 
of  plants  j at  least  the  efforts  at  the  station  to  grow  perfectly  normal 
plants  in  it,  lupines  and  peas  in  particular,  have  not  yet  been  success- 
ful. Exhaustive  researches  have  been  undertaken  to  find  a remedy  for 
this  difficulty,  but  as  yet  there  is  nothing  definite  to  report. 

PHOSPHORIC  ACID  EXPERIMENTS. 

No  special  preparation  of  the  sand  is  necessary  for  conducting  these 
experiments.  The  sand  is  practically  free  from  phosphoric  acid,  and 
may  be  purified  by  washing  with  hydrochloric  acid.  The  peat  is  puri- 
fied iu  the  same  manner  as  for  the  nitrogen  experiments. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICULTURAL  EXPERIMENT  STATIONS 
IN  THE  UNITED  STATES. 


BOTANY. 

Walter  H.  Evans,  Editor. 

A new  factor  in  economic  agriculture,  A.  Schneider  ( Illinois 

Sta.  Bui.  Bo.  29,  Dec.,  1893,  pp.  301-320 , plates  3). — The  author  gives  a 
brief  historical  review  of  the  subject  of  fixation  of  nitrogen  by  the 
bacteria  in  the  root  tubercles  of  legumes  and  other  plants  and  discusses 
their  symbiotic  relations.  The  object  of  the  author’s  experiments  was 
to  grow  the  Bliizobia  in  a suitable  medium,  and  by  successively  trans- 
ferring from  a leguminous  medium  to  a gramineous  one  to  develop 
Bliizobia  capable  of  inoculating  corn. 

The  culture  medium  was  prepared  as  follows:  Two  aqueous  extracts 
were  made  from  Melilotus  alba,  one  from  the  rootlets  and  tubercles  and 
the  other  from  the  upper  portions  of  stems  and  leaves.  They  were  pre- 
pared by  being  carefully  washed,  chopped,  and  put  in  a jar  with  dis- 
tilled water.  This  was  allowed  to  stand  in  a cool  place  for  twenty-four 
hours,  being  shaken  occasionally.  The  juice  was  strained  and  10  grams 
of  agar  added.  After  standing  for  twelve  hours  the  whole  was  heated 
nearly  to  the  boiling  point  until  the  agar  was  dissolved.  It  was  then 
filtered  through  a coarse  filtpr  paper.  To  portions  of  this  filtered 
media  were  added  peptones,  pancreatin,  and  salt  in  various  propor- 
tions. Some  neutral  and  slightly  alkaline  media  were  made  by  the 
addition  of  sodium  carbonate  solution,  the  normal  extracts  being  acid 
in  their  reaction. 

Fully  formed  root  tubercles  from  Melilotus  alba  were  taken  and  test 
tubes  with  the  culture  media  inoculated  from  their  cut  surfaces.  In 
i four  or  five  days  a whitish  growth  was  noted  in  most  of  the  tubes  con- 
taining the  extract  of  the  Melilotus  roots.  The  tubes  containing  »the 
acid  medium  of  stems  and  leaves  showed  no  development  of  any  kind 
for  eight  or  ten  days,  when  a small  growth  was  noticed  in  several  of 
them.  In  each  case  different  species  of  Bhizobium  were  noted,  and  it 
became  evident  that  it  was  impracticable  to  secure  a pure  culture  of 
Bhizobium  mutabile , the  species  desired. 
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Next  an  attempt  was  made  to  secure  a pure  culture  from  the  garden 
bean,  but  liere  tlie  same  difficulty  was  found.  Cultures  were  made  of 
Rhizobia  from  bean  tubercles,  and  they  readily  grew  upon  bean  agar 
extracts  and  also  upon  mixtures  of  corn  and  bean  agar  extracts.  The 
Rhizobia  were  passed  through  a series  of  culture  media  of  various  per- 
centages and  finally  were  developed  upon  pure  corn  root  agar  extract. 
One  month  from  the  time  cultures  were  begun  upon  the  pure  corn  ex- 
tract inoculations  were  made  upon  corn  and  oat  plants  which  had  been 
grown  indoors.  Inoculations  were  made  by  pouring  portions  of  the 
liquid  over  the  soil  containing  the  sprouted  plants.  After  twenty  days 
the  roots  were  washed  and  examined.  No  tubercles  were  visible. 
Slight  differences  were  noted  between  the  inoculated  plants  and  those 
not  inoculated.  A microscopic  examination  showed  that  some  of  the 
inoculated  corn  plants  were  infected  by  Rhizobium  frankii  majus , but  the 
infection  was  by  no  means  general.  No  change  whatever  was  noticed 
in  the  oat  plants. 

The  results  here  given  are  only  preliminary  and  are  far  from  being 
conclusive,  but  the  author  claims  that— 

(1)  Rhizobia  of  Leguminosce  are  capable  of  being  sufficiently  modified  to  develop 
to  a certain  extent  in  root  cells  of  corn  ( Zea  mays). 

(2)  Presence  of  modified  Rhizobia  produces  increased  nutritive  changes  in  corn. 

(3)  Presence  of  modified  Rhizobia  (modified  in  corn  root  agar  extract)  has  no 
visible  effect  upon  oats  ( Arena  sativa). 

The  bulletin  concludes  with  a very  elaborate  bibliography  of  the 
most  important  treatises  upon  the  subject  of  Rhizobia  and  symbiosis. 

Structure  of  the  wheat  grain,  0.  E.  Bessey  and  E.  Hyatt 
(Nebraska  Sta.  Bui.  No.  32 , Feb .,  1894 , pp.  100-110 , jigs.  15). — A descrip- 
tion of  the  structure  of  the  wheat  grain  illustrated  by  15  figures.  The 
following  is  the  authors7  summary: 

The  wheat  grain  consists  of  the  following  parts : , 

(1)  The  outer  skin  (pericarp),  which  is  the  coarsest  part  of  the  bran. 

(2)  An  inner  double  skin  (episperm),  also  a constituent  of  the  coarse  bran  and 
not  readily  separated  from  it. 

(3)  A third,  thin,  and  transparent,  but  hard,  skin  ( perisperm ),  containing  no 
nutritious  matter  whatever. 

(4)  A gluten  layer,  which  is  made  up  of  cells  closely  filled  with  a very  nutritious 
substance  ( aleurone ),  nearly  all  of  which  remains  in  the  bran.  In  “graham  bread” 
and  “bran  bread”  much  of  this  is  saved  and  used  as  human  food,  but  commonly 
our  domestic  animals  get  the  whole  benefit  of  it. 

(5)  The  great  mass  of  flour  (starch  cells),  composing  the  bulk  of  the  grain;  but 
even  of  this  a considerable  portion  adjoining  the  gluten  layer  is  lost  in  the  bran. 

(6)  The  germ  (embryo),  composed  of  cells  rich  in  nutritious  matter.  This,  however, 
is  usually  separated  from  the  flour,  and  finds  its  way  to  the  bran  and  middlings. 

The  structure  and  composition  of  wheat  bran,  0.  E.  Bessey 
and  E.  Hyatt  (Nebraska  Sta.  Bui.  No.  32 , Feb.,  1894 , pp.  110-114 , 
jig.  1). — An  illustrated  description  of  the  structure  of  wheat  bran  and 
quoted  analyses  of  whole  wheat,  wheat  flour,  and  wheat  bran. 
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METEOROLOGY. 

W.  H.  Beal,  Editor. 

The  relations  of  meteorology  to  the  agricultural  interests  of 
Idaho,  J.  E.  Bone  bright  ( Idaho  Sta.  Bui.  No.  5r  Oct.,  1893 , pp.  10). — 
Some  general  remarks  on  the  history  and  practical  benefits  of  meteoro- 
logical observations,  with  descriptive  notes  on  a few  of  the  more  com- 
mon meteorological  instruments. 

Meteorological  observations  at  the  New  Mexico  Station,  H.  H. 

Griffin  and  W.  GilMore  [New  Mexico  Sta.  Bui.  No.  11,  Oct.,  1893 , 
pp.  19-30). — A record  of  observations  on  temperature,  pressure  of  the 
air,  relative  humidity,  wind  movement,  cloudiness,  precipitation,  and 
soil  temperatures  during  the  year  ending  July  31, 1893,  is  given  in 
notes  and  tables. 

Meteorological  summary  for  North  Carolina  for  December, 
1893,  H.  B.  Battle,  0.  F.  von  Herrmann,  and  R.  Nunn  [North 
Carolina  Sta.  Bui.  No.  93d , Bee.  30, 1893,  pp.  18,  maps  2). — Notes  on  the 
weather  and  tabulated  daily  and  monthly  summaries  of  observations 
by  the  State  Aveather  service  cooperating  with  the  U.  S.  Weather 
Bureau. 


WATER— SOILS. 

W.  H.  Beal,  Editor. 

Water  analyses,  G.  L.  Holter  [Oklahoma  Sta.  Bui.  No.  7,  July, 
1893 , pp.  39-48). — Analyses,  with  reference  to  fitness  for  domestic  pur- 
poses, of  46  samples  of  well,  spring,  and  river  water  from  different 
localities  in  Payne  County,  Okla.,  are  tabulated  and  discussed. 

The  composition  of  native  and  cultivated  soils,  and  the  effect 
of  continuous  cultivation  upon  their  fertility,  H.  Snyder  [Minne- 
sota Sta.  Bui.  No.  30,  Bee.,  1893,  pp.  163-191). 

Synopsis. — An  exam  nation  of  about  150  samples  of  soils  with  corresponding  sub- 
soils from  cultivated  and  uncultivated  areas  in  five  different  sections  of  the  State 
showed  that  continued  grain  cropping  of  these  soils  without  manure  has 
resulted  in  a decrease  of  all  of  their  fertilizing  constituents,  but  especially  of 
their  humus,  involving  a diminution  of  the  content  of  nitrogen  and  of  assimi- 
lable phosphoric  acid  always  associated  with  humus  in  the  soil,  and  materially 
lessening  their  power  of  retaining  water.  Rotations  including  sod  crops  and 
the  use  of  well-prepared  farm  manures  are  recommended  as  means  of  renovation. 

During  1892  and  1893  chemical  analyses  were  made  of  about  150 
samples  of  cultivated  and  uncultivated  soils  of  Minnesota,  sent  in 
maiuly  by  farmers  of  the  State,  although  some  were  received  from  tho 
students  of  the  Minnesota  School  of  Agriculture,  while  a few  were  taken 
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by  the  members  of  the  station  staff.  In  all  eases  the  soils  were  taken 
according  to  uniform  directions  sent  out  from  the  station  laboratory. 

“Analyses  have  been  made  of  both  the  top  and  the  subsoil  in  all 
cases ; the  top  soil  has  been  taken  down  to  a depth  of  about  9 inches,  or 
until  a change  in  the  color  between  the  soil  and  subsoil  was  observed.” 

Theresults  are  classified  and  discussed  under  the  following  heads : Red 
River  Valley  soils,  including  special  mention  of  alkali  soils,  “gumbo” 
soils,  and  marshy  and  peaty  soils ; ‘western  and  central  prairie  soils; 
northern  central  soils;  northeastern  Minnesota  soils,  with  special  notice 
of  the  soils  of  the  station;  and  southeastern  Minnesota  soils. 

The  most  important  of  the  soils  examined  are  those  of  the  Red  River 
Valley  and  western  and  central  prairie  regions,  and  a review  of  the 
composition  of  these  soils  in  their  native  and  cultivated  state  will  illus- 
trate the  changes  which  the  soils  of  Minnesota  in  general  have  under- 
gone under  cultivation.  The  soils  of  the  Red  River  Valley  are  very 
deep,  black,  and  fertile.  They  are  sticky  when  wet  and  crumble  to  a 
fine  powder  when  dry.  The  particles  of  which  they  are  composed  are 
all  less  than  one  fortieth  of  an  inch  in  diameter.  In  their  native  state 
they  are  rich  in  organic  matter,  and  contain  from  0.35  to  0.4  per  cent 
of  nitrogen,  while  the  soils  which  had  been  under  continuous  cultiva- 
tion from  twelve  to  fifteen  years  contained  only  0.2  to  0.3  per  cent  of 
nitrogen. 

The  effects  of  the  humus  on  the  capacity  of  the  soil  to  retain  its  water  and  with- 
stand the  evil  effects  of  drought  are  marked.  The  uative  soils  will  retain  about  20 
per  cent  more  water  than  the  long-cultivated  soils,  and  will  not  dry  out  as  readily 
during  droughty  seasons  as  the  older  and  long-cultivated  soils.  Another  important 
point : When  the  humus  is  taken  out  of  the  native  soils  during  the  process  of  analysis, 
from  0.06  to  0.08  per  cent  of  phosphoric  acid  is  soluble  and  associated  with  it,  while 
only  about  0.02  per  cent  is  in  this  form  with  the  long-cultivated  soils. 

The  soils  of  this  region  contain  about  0.  5 per  cent  of  potash  (soluble 
in  hydrochloric  acid)  and  are  well  supplied  with  lime  and  magnesia, 
especially  in  the  subsoil,  which  usually  contains  from  20  to  30  per  cent 
of  lime  and  magnesia  carbonates.  “It  is  partly  to  the  abundance  of 
lime  in  these  soils  that  they  owe  their  remarkable  fertility.” 

Analyses  show  a noticeable  decrease  of  phosphates,  potash,  and 
particularly  nitrogen,  under  cultivation.  The  use  of  mineral  fertilizers 
has  not  resulted  in  any  marked  increase  of  yield,  due  to  the  fact  that 
they  did  not  supply  the  humus  needed. 

The  contiuual  cropping  of  these  soils  is  not  telling  so  heavily  on  the  mineral  mat- 
ters as  it  is  on  the  humus  that  is  in  the  soil,  and  with  the  loss  of  humus  follows  the 
decrease  in  nitrogen,  the  capacity  of  the  soil  to  retain  its  water  and  withstand 
drought,  and  finally  in  the  loss  of  the  phosphoric  acid  in  available  forms. 

Throughout  this  region  small  spots  of  alkali  soils  are  occasionally 
found.  Deep  plowing  and  thorough  drainage,  together  with  heavy 
manuring  with  well-rotted  barnyard  manure,  have  given  good  results 
in  correcting  the  alkali. 
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“ Gumbo”  soils  is  a popular  term  applied  to  a certain  class  of  heavy 
soils  also  found  in  this  region.  They  are  u waxy”  when  wet  aud  allow 
water  to  percolate  through  with  much  difficulty.  The  particles  which 
compose  them  are  very  hue,  less  than  one  hundredth  of  an  inch  in  size, 
and  there  is  no  true  sand  present.  They  are  rich  in  alkaline  com- 
pounds, particularly  potassium  salts.  Applications  of  lime  do  not 
benefit  such  soils.  Deep  cultivation  is  recommended. 

Along  the  water  courses  are  areas  of  soils  unusually  rich  in  organic 
matter.  u They  are  easily  reclaimed  on  account  of  the  large  amount  of 
lime  that  is  present  that  prevents  the  formation  of  ‘sour  mold.’” 
The  tables  show  that  the  top  soils  from  these  districts  contain,  on  an 
average,  about  0.5  per  cent  of  potash,  2J  per  cent  of  lime,  and  0.34 
per  cent  of  phosphates  and  nitrogen,  together  with  larger  amounts  of 
silica,  alumina,  etc. 

The  prairie  soils  of  the  western  central  portion  of  the  State  differ  quite  materially 
in  the  way  in  which  the  plant  food  is  stored  up  as  compared  with  the  soils  from  the 
Red  River  Valley.  The  soil  particles  are  a little  larger  and  there  is  more  silica  in 
the  form  of  sand.  The  most  general  type  met  with  is  a black  prairie  soil,  1 foot  to 
3 feet  deep,  resting  on  a layer  of  yellow  clay.  These  soils  are  well  supplied  with 
lime,  though  not  so  rich  in  this  substance  as  those  in  the  Red  River  Valley.  They 
are,  however,  richer  than  the  latter  in  phosphates,  humus,  and  nitrogen  in  the  top 
soils,  and  both  potash  and  lime  are  abundant  in  the  subsoils.  The  humus  is,  how- 
ever, being  reduced  by  continuous  cropping  in  the  same  way  as  with  the  Red  River 
soils. 

Gypsum  has  proven  unusually  beneficial  to  these  soils.  The  experiments  con- 
ducted in  the  laboratory  have  shown  that  small  amounts  of  gypsum  were  quite 
active  in  rendering  potash,  phosphoric  acid,  and  even  nitrogen  soluble  in  the  soil 
water.  * * * 

The  association  of  the  phosphates  and  the  humus  in  these  soils  is  marked.  In  the 
native  soils  from  0.05  to  0.06  per  cent  of  phosphates  is  associated  with  the  humus, 
while  only  0.01  to  0.02  per  cent  is  present  in  that  form  in  the  continuously  grain- 
cultivated  soils. 

Analyses  of  samples  of  typical  soils  from  the  other  regions  of  the 
State  are  tabulated  and  the  results  discussed,  with  suggestions  as  to 
the  management  of  the  soils.  The  changes  which  they  have  undergone 
under  cultivation  are  shown  to  be  substantially  the  same  as  in  the  case 
of  the  Red  River  Valley  and  prairie  soils  already  noted. 

The  following  general  summary  of  results  of  these  investigations  is 
given : 

(1)  The  continued  cropping  of  soils  with  grain  crops  only,  without  any  system  of 
rotation  or  other  treatment,  is  telling  severely  upon  the  original  stock  of  half- 
decomposed  animal  and  vegetable  matters  and  nitrogen.  Soils  which  have  produced 
grain  crops  exclusively  for  ten  or  fifteen  years  contain  from  a third  to  a half  less 
humus  and  nitrogen  than  adjoining  soils  that  have  never  been  plowed. 

(2)  Soils  which  have  been  cropped  until  the  organic  matters  and  humus  have  been 
materially  decreased  retain  less  water  and  dry  out  more  readily  than  when  there  is 
a larger  amount  of  organic  matter  present  in  the  soil. 

(3)  Soils  which  are  rich  in  humus  contain  a larger  amount  of  phosphates  associ- 
ated with  them  in  available  forms  than  the  soils  that  are  poor  in  humus. 
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(4)  Soils  which  are  rich  in  humus  and  organic  matters  produce  a larger  amount  of 
carbon  dioxide  that  acts  as  a solvent  upon  the  soil  particles  and  aids  the  roots  in 
procuring  food. 

(5)  One  half  of  a sandy  knoll  heavily  manured  with  well-rotted  manure  contained 
nearly  a quarter  more  water  during  a six  weeks’  drought  than  the  other  half  that 
received  no  manure. 

(6)  The  supply  of  organic  matter  in  the  soil  must  be  kept  up  because  it  takes  such 
an  important  part,  indirectly,  in  keeping  up  the  fertility  of  the  soil.  A good  system 
of  rotation,  including  sod  crops  and  well-prepared  farm  manures,  will  do  this,  and 
will  avoid  the  introduction  and  use  of  commercial  fertilizers  which  are  now  costing 
the  farmers  of  the  United  States  over  $35,000,000  annually.  It  will  not  do  to  Avait 
until  this  question  forces  itself  upon  us. 

(7)  A rotation  of  crops  will  soon  be  necessary  on  account  of  the  peculiar  compo- 
sition of  some  of  the  soils  and  the  corresponding  subsoils,  especially  those  in  which 
the  surface  soils  are  richer  in  phosphates  and  nitrogen  while  the  subsoils  are  richer 
in  potash  and  lime.  By  means  of  rotation  th  ■ full  benefits  of  the  strong  points  of 
both  the  top  soils  and  the  subsoil  will  be  secured. 

Boil  temperatures,  H.  H.  Griffin  and  W.  Gilmore  (New  Mexico 
Sta.  Bui.  No.  11,  Oct.,  1893,  pp.  25 , 27). — This  includes  summaries  of 
observations  on  soil  temperatures  at  depths  of  from  1 to  24  inches  for 
each  month  of  the  year  ending  July  31.  and  for  each  day  of  July,  1893. 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

The  true  value  of  green  manuring,  J.  Kuhn  ( Massachusetts 
Hatch  Sta.  Special  Bui.,  Jan.,  1894,  pp.  15). — This  is  a translation  and 
condensation  by  E.  W.  Allen,  of  an  article  which  originally  appeared  in 
Ztschr.  landw.  Cent.  Ver.  Sachsen,  1893,  No.  l,pp.  3-13;  No.  3,pp.  95-101 ; 
No.  4,  pp.  117-128.  The  history  of  the  practice  of  green  manuring  is 
reviewed  and  the  bearing  of  recent  investigations  and  discoveries  on  the 
subject  is  discussed,  the  conclusion  being  reached  that  green  crops  can 
be  more  economically  used  in  the  production  of  meat,  milk,  etc.,  than, 
as  green  manures.  The  gist  of  the  author’s  views  on  this  important 
subject  is  thus  given  in  the  concluding  paragraphs  of  the  bulletin: 

Tbe  matter  resolves  itself  into  this,  that  the  search  for  a.  profitable  crop  for  green 
manuring  the  better  classes  of  soils  is  without  avail.  The  distinction  'should  be 
borne  in  mind  between  green  manuring — the  plowing  under  of  green  plants — and 
plowing  under  the  stubble  and  remains  of  a crop.  The  latter  is  necessary,  and  often 
results  in  much  good  to  the  land.  But  it  is  a mistake  to  plow  into  the  soil  for  ma- 
nure a pound  of  vegetable  albuminoids  which  could  be  used  for  making  milk  or  meat. 

Green  manuring,  except  with  lupines  on  light  sandy  soils,  marks  no  progress  in  farm 
management.  Let  us  then  take  advantage  of  these  recent  discoveries  of  agricultural 
science,  not  to  “ manure  the  soil  with  atmospheric  nitrogen,”  but  to  produce  and  to 
utilize  to  the  fullest  extent  the  nitrogenous  and  carbonaceous  materials  derived 
from  the  air  by  feeding  them  to  farm  animals. 

Review  of  the  fertilizer  market  ( Connecticut  State  Sta.  Beport  for 
1893,  pp.  65-71). — This  is  for  the  ten  months  ending  November  1,  1893, 
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and  gives  the  wholesale  prices  in  New  York  and  retail  prices  in  Con- 
necticut  of  nitrogen,  phosphoric  acid,  and  potash  in  the  different  forms 
in  which  they  appear  in  the  market. 

Tables  are  given  which  facilitate  the  finding  of  the  cost  per  pound  of 
the  three  elements  from  the  market  quotations,  and  show  u the  fluctu- 
ations in  the  wholesale  prices  of  a number  of  fertilizing  materials  in  the 
New  York  market  since  January,  1890.” 

Analyses  of  commercial  fertilizers  at  the  Kentucky  Station, 
M.  A.  Scovell  ( Kentucky  Sta.  Bui.  No.  48 , Jan.,  1894 , pp.  4). — Analyses 
of  14  commercial  fertilizers  are  tabulated. 

Inspection  and  analysis  of  commercial  fertilizers  in  Louisiana, 
W.  G.  Stubbs  ( Louisiana  Stas.  Bui.  No.  23,  2d  ser.,  Nov.,  1893,  pp.  750- 
778). — The  text  of  the  State  fertilizer  law  is  given  with  comments,  and 
the  nature  and  source  of  the  commercial  supplies  of  the  j)hosphoric  acid, 
potash,  and  nitrogen  of  fertilizers  are  discussed.  Remarks  are  made 
on  valuation,  a list  of  the  fertilizer  manufacturers  and  dealers  comply- 
ing with  the  law  during  the  season  of  1892-’93  is  given,  and  analyses 
are  tabulated  of  93  samples  of  fertilizer  materials,  including  acid  phos- 
phates, cotton  seed  meal,  tankage,  bone  meal,  natural  phosphates,  fish 
scrap,  dried  blood,  sulphate  of  ammonia,  nitrate  of  soda,  kain it,  sulphate 
of  potash,  muriate  of  potash,  phosphate  of  ammonia,  phosphate  of  pot- 
ash, cotton-hull  ashes,  ashes,  land  plaster,  moss  refuse,  bat  manure, 
marl,  and  Dr.  Null’s  Plant  Tonic,  besides  samples  of  limestone  and 
iron  ore. 

Inspection  and  analysis  of  fertilizers  in  Maryland,  H.  B. 

McDonnell  ( Maryland  Sta.  Bui.  No.  24 , Feb.,  1894,  pp.  22). — Extracts 
from  the  State  laws  regarding  the  taking  and  sending  of  samples,  a 
schedule  of  trade  values  of  fertilizing  materials  with  notes  on  valuations, 
and  tabulated  analyses  and  valuations  of  191  samples  of  fertilizing 
materials,  including  bones  and  other  commercial  fertilizers. 

Analyses  of  fertilizers  in  New  York  (New  Yor~k  Sta.  Bui.  No.  66, 
n.  ser.,  Jan.,  1894,  pp.  159-181). — A schedule  of  trade  values  of  fertiliz- 
ing ingredients  in  1892  and  1893,  and  tabulated  analyses  and  valuations 
of  130  samples  of  commercial  fertilizers  collected  during  the  fall  of  1893, 
accompanied  by  guaranties. 

Fertilizer  inspection  and  analysis  in  North  Carolina,  H.  B. 

Battle  (North  Carolina  Sta.  Bui.  No.  95,  Jan.  12,  1894,  pp.  23-52). — 
The  bulletin  is  devoted  to  an  account  of  the  operations  of  the  fertilizer 
control  station  during  1893,  including  a digest  of  the  State  fertilizer 
laws;  notes  on  the  manufacture  of  fertilizers,  on  the  nature  and  sources 
of  the  various  ingredients  of  fertilizers,  on  the  adulteration  of  fer- 
tilizers, and  on  the  necessity  for  accurate  sampling;  explanation  of 
terms;  a statement  of  the  conditions  under  which  analyses  are  made 
for  farmers;  a schedule  of  trade  values  of  fertilizing  materials,  with 
directions  for  calculating  the  values  of  fertilizers ; freight  rates  from 
the  seaboard  to  interior  points,  and  tabulated  analyses  and  valuations 
of  262  samples  of  commercial  fertilizers,  accompanied  by  guaranties. 
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J.  F.  Duggar,  Editor 

Notes  on  canaigre,  A.  E.  Blount  (New  Mexico  Sta  Bui.  No.  11 , 
Oct.,  1893 , pp.  17-19). — About  10  acres  of  dry  drift  and  sai  dy  mesa  soil 
was  planted  to  one  and  two  year  old  roots  of  canaigre  (Bumex  liymen- 
osepalus).  The  plants  made  their  growth  from  the  last  of  October  to 
May,  dying  at  the  latter  date  without  forming  seed. 

On  the  first  of  June  examination  showed  that  every  plant  made  at  least  double, 
and  sometimes  six  times,  the  weight  of  the  root  planted,  and  that  canaigre  can  be 
planted  quite  thickly  without  any  inconvenience.  * * * 

• The  results  obtained  on  adobe  soils  subject  to  regular  irrigations  are  quite  differ- 
ent and  much  more  encouraging.  * * * Not  only  have  roots  planted  at  the  same 

time  as  those  of  the  mesa  increased  fourfold,  but  nearly  all  produced  seed,  and  their 
growth  has  been  much  larger  and  higher,  and  they  have  retained  their  life  above 
ground  much  longer.  ' * * * A plant  dug  up  at  random  last  month  [September] 

had  seven  new  roots  the  weight  of  which  was  two  pounds  and  four  ounces,  beside  the 
old  one,  and  a half  ounce  of  good  vital  seed  was  taken  from  the  seedstalk.  * * * 

It  would  be  best  to  plant  them  not  less  than  two  by  two  feet  each  way.  With  the 
present  knowledge  we  have  they  should  be  planted  in  adobe  soils,  in  rows  two  feet 
apart,  in  the  fall,  and  after  they  are  up  in  the  spring  they  should  be  cultivated  like 
other  crops. 

Detasseling  com,  G.  C.  Watson  (New  York  Cornell  Sta.  Bui.  No. 
61,  Bee.,  1893,  pp.  312-316). — On  plat  1 the  tassels  were  removed  from 
alternate  rows,  and  the  gain  from  removing  tassels  was  12.4  per  cent. 
On  plat  3 the  tassels  were  also  removed  from  alternate  rows,  and  the 
gain  from  removing  tassels  was  13  per  cent.  On  plat  2 the  tassels 
were  left  only  on  every  fourth  row,  and  the  gain  from  removing  tassels 
was  30.3  per  cent. 

Experiments  in  detasseling  corn  during  four  years  at  this  station 
gave  the  following  results : In  1890  a gain  in  total  yield  of  corn  of  50.6 
per  cent,  in  1891  a very  slight  gain,  in  1892  a gain  of  21  per  cent,  and 
in  1893  an  average  gain  of  19.3  per  cent. 

Tests  of  fertilizers  on  corn,  D.  O.  Bourse  ( Virginia  Sta.  Bui.  No. 
31,  Aug.,  1893 , pp.  113-116). — The  results  of  experiments  on  23  dupli- 
cate plats  with  muriate  of  potash,  nitrate  of  soda,  and  dissolved  bone- 
black,  singly  and  in  combination,  and  at  different  rates  per  acre,  are 
tabulated  and  discussed.  Throughout  the  series  the  application  of 
phosphoric  acid  resulted  in  an  increased  yield  and  in  a larger  propor- 
tion of  corn  fodder  than  when  other  fertilizers  were  used.  In  no  case 
where  nitrogen  was  used  was  the  gain  sufficient  to  cover  the  cost  of 
fertilizer. 

Experiments  with  corn  and  cotton,  A.  J.  Bondurant  (Alabama 
College  Sta.  Bui.  No.  52.  Jan.,  1894,  pp.  7). — A test  of  17  varieties  of 
corn,  an  experiment  in  the  fracti/  mal  application  of  fertilizers  for  cotton, 
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and  a test  of  17  varieties  of  cotton.  The  soil  for  the  corn  plats  was  not 
uniform.  Cocke  Prolific  gave  the  largest  yield — 22.8  bushels  per  acre. 

In  the  fertilizer  experiment  on  cotton  all  of  the  plats  received  just 
before  plantiug  200  pounds  per  acre  of  a complete  fertilizer.  Two 
hundred  pounds  of  cotton  seed  meal  was  applied  to  one  plat  June  22. 
June  22  and  July  7 cotton-seed  meal  at  the  rate  of  100  and  200  pounds 
per  acre  and  nitrate  of  soda  at  the  rate  of  50  and  100  pounds  were 
applied  to  different  plats.  The  single  application  of  200  pounds  of 
cotton- seed  meal  per  acre  gave  practically  the  same  yield  as  the  frac- 
tional application  of  the  same  amount. 

Among  the  17  varieties  of  cotton  tested  the  largest  yield  of  lint — 174 
pounds  per  acre — was  made  by  one  plat  of  Peerless  5 next  in  order  of 
yield  were  W.  A.  Cook  and  Wonderful. 

Final  report  on  tobacco  grown  in  1892  with  different  fertilizers, 
S.  W.  Johnson  ( Connecticut  State  Sta.  Report  for  1893,  pp.  112-127). 

Synopsis. — The  results  of  an  examination  of  the  fermented  leaves  grown  in  a pre- 
vious experiment.  The  notes  of  experts  relating  to  the  quality  of  the  differ- 
ent lots  are  given;  also  tabulated  data  on  the  fire-holding  capacity  of  the 
different  lots  and  a discussion  of  the  effect  of  fertilizers  on  the  quality  of 
tobacco.  There  was  no  marked  difference  either  in  quantity  or  quality  of 
the  crops  resulting  from  the  use  of  cotton-seed  meal  and  of  castor  pomace. 
Increasing  the  dose  of  either  of  the  above  fertilizers  increased  the  yield  and 
improved  the  quality  of  the  crop.  The  substitution  of  nitrate  of  soda  for  a part 
of  the  organic  nitrogen  resulted  in  the  production  of  inferior  tobacco. 

This  is  a continuation  of  the  work  on  tobacco  reported  in  the  Annual 
Eeport  of  the  station  for  1892  (E.  S.  R.,  vol.  iv,  pp.  907-910).  Tobacco 
grown  in  1892  on  plats  differently  fertilized  was  packed  in  cases  on 
December  7 and  8,  1892.  The  oases  were  opened  September  2,  1893. 
During  this  time  the  loss  in  weight  varied  from  12.4  to  15  per  cent, 
averaging  13.8  per  cent.  Samples  were  examined  by  a committee  of 
three  experts,  and  the  notes  on  the  quality  of  the  various  lots  of  tobacco 
are  given. 

All  the  tobacco  had  a slight  rawness  or  want  of  finish  when  handled. 
This,  with  a defect  in  burning  quality,  a slight  tendency  “ to  coal,”  was 
ascribed  to  the  fact  that  new  ground  was  used  for  the  experiment.  A 
classification  after  fermentation  ranked  the  samples  in  an  order  some- 
what different  from  that  assigned  to  the  various  lots  before  fermenta- 
tion. 

In  addition  to  the  experts’  tests  of  the  fire-holding  capacity  of  each 
sample,  a more  elaborate  test  was  made  by  the  station,  using  10  leaves, 
testing  each  leaf  on  both  sides  of  the  midrib,  at  the  base,  near  the 
center,  and  near  the  tip.  The  average  result  of  these  60  tests  is  tabu- 
lated as  the  average  fire-holding  capacity  of  the  lot.  The  average  fire- 
holding capacity  of  all  the  lots  was,  before  fermentation,  9.6  seconds, 
and  after  fermentation  24.4  seconds.  Four  lots  fertilized  with  cotton- 
seed meal  and  cotton-hull  ashes  averaged  1,207  pounds  of  wrappers 
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per  acre;  four  lots  fertilized  with  amounts  of  castor  pomace  containing 
the  same  quantities  of  nitrogen  averaged  1,225  pounds  per  acre.  There 
was  no  important  difference  in  the  quality  of  the  crops  resulting  from 
the  use  of  these  two  nitrogenous  manures.  The  quantity  of  the  crop 
increased  and  the  quality  improved  with  an  increase  in  the  amounts  of 
these  fertilizers.  Different  amounts  of  cotton-seed  meal  or  of  castor 
pomace  in  combination  with  a constant  ration  of  1,500  pounds  of  cotton- 
hull  ashes  per  acre  gave  the  following  results: 


Effect  of  applying  to  tobacco  different  amounts  of  cotton- seed  meal  and  castor  pomace. 


Plat. 

Kind  of  fertilizer. 

Amount 
per  acre. 

Yield  of 
wrappers 
per  acre. 

A 

Cotton-seed  meal  

Pounds. 
1.  500 

Pounds. 
1,120 
1, 130 
1, 195 

B 

do 

2,  000 

c 

_ . . do 

2.  500 

I) 

do 

3,  000 
1.  980 

1,  385 

E 

Castor  pomace 

1, 110 

E 

do 

2,640 

3,300 

4,000 

1, 180 

Gr 

H 

do 

1, 170 

do 

1,  440 

The  wrappers  from  the  two  larger  applications  of  cotton  seed  meal  or 
apple  pomace  were  superior  in  quality  to  those  from  smaller  applica- 
tions. The  advantages  for  heavier  fertilization  were  a little  firmer  aslq 
a better  texture,  lighter  color,  and  smaller  stems.  The  land  at  the 
outset  was  not  in  good  condition,  and  it  is  suggested  that  heavy  fer- 
tilizing may  not  afford  such  satisfactory  results  after  the  land  is 
brought  into  good  heart. 

The  substitution  of  nitrate  of  soda  for  a part  of  the  organic  nitrogen 
resulted  in  the  production  of  an  inferior  quality  of  tobacco,  with  coarse 
stems  and  veins  and  uneven  and  mottled  colors. 

“There  was  no  striking  difference  in  the  effect  of  nitrate  of  soda, 
whether  used  in  a single  application  at  the  time  of  first  cultivation  or 
in  two  applications  at  the  first  and  second  cultivation.” 

The  results  from  the  use  of  potash  from  different  sources  were  not 
conclusive. 

The  double  manure  salt  by  itself,  and  also  with  added  lime,  gave  a considerably 
larger  crop  than  any  other  form  of  potash,  and  also  an  excellent  quality  of  wrappers, 
somewhat  better,  indeed,  than  the  same  quantity  of  cotton- hull  ashes. 

Carbonate  of  potash  yielded  only  a very  small  crop,  870  pounds  of  Avrappers  per 
acre.  The  yield  was  possibly  depressed  by  the  caustic  action  of  the  carbonate,  but 
the  quality  was  pronounced  by  the  judges  to  be  the  very  best  of  all. 

Nitrate  of  potash  yielded  an  extremely  small  crop,  only  450  pounds  of  wrappers, 
and  the  quality  Avas  beloAv  the  average.  It  should  be  said,  however,  that  a tremen- 
dous rain  just  after  planting  may  haA^e  carried  a large  part  of  the  nitrogen  of  this 
plat,  which  Avas  entirely  in  the  form  of  nitrate,  down  out  of  the  reach  of  the  crops, 
so  that  the  small  yield  and  inferior  quality  may  be  due  to  deficiency  of  nitrogen  and 
not  to  any  unfavorable  action  of  the  nitrate. 
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Experiments  in  growing  tobacco  with  different  fertilizers  in 
1893,  S.  W.  Johnson  ( Connecticut  State  Sta.  Report  for  1893,  pp.  128- 
144). 

Synopsis. — Castor  pomace,  cotton-seed  meal,  linseed  meal,  tobacco  stems,  nitrate  of 
soda,  dry  fisb,  cotton-hull  ashes,  double  manure  salt,  high-grade  sulphate  of 
potash,  carbonate  of  potash,  lime,  double  carbonate  of  potash  and  magnesia, 
unleached  Canada  ashes,  and  several  brands  of  fertilizers  in  various  combinations 
■were  tested  on  tobacco.  The  castor  pomace  plats  averaged  107  pounds  of 
un fermented  leaves  per  acre  in  excess  of  the  cotton-seed  meal  plats.  Of  the 
various  potash  salts  the  double  sulphate  of  potash  and  magnesia  produced  the 
largest  total  yield  and  the  largest  yield  of  wrappers. 

This  is  a continuation  of  an  experiment  conducted  in  1892  and 
reported  in  the  Annual  Reports  of  the  station  for  1892  and  1893  (E.  S.  R., 
vol.  iv,  pp.  907-910:  y.  p.  863).  The  figures  are  based  on  the  weight  of 
unfermented  leaves.  The  experiments  of  both  years  were  concerned  with 
a determination  of  the  effect  on  the  quantity  and  quality  of  the  tobacco 
crop  produced  by  (1)  heavy  applications  of  cotton- seed  meal  and  castor 
pomace,  each  in  combination  with  mineral  fertilizers  and  nitrate  of  soda, 
(2)  by  potash  from  different  sources,  and  (3)  by  several  brands  of  fertilizers. 
In  addition  to  the  questions  investigated  in  1892,  the  scope  of  the  experi- 
ment of  1893  was  enlarged  so  as  to  embrace  the  effect  of  the  following 
fertilizers:  Linseed  meal,  fish,  stable  manure  and  Swift-Sure  superphos- 
phate, tobacco  stems  in  combination  with  castor  pomace  and  superphos- 
phate, and  several  potassic  fertilizers  not  tested  in  1892,  viz,  unleached 
Canada  ashes  and  double  carbonate  of  potash  and  magnesia  and  a half 
ration  of  cotton- hull  ashes.  In  1893  the  fertilization  of  each  plat,  from  A 
to  Q inclusive,  was  the  same  as  in  1892,  with  the  exception  of  plats  B and  P. 

Plat  B received  1,760  pounds  of  linseed  meal  and  1,660  pounds  of 
cotton-hull  ashes  per  acre;  plat  P,  1,500  pounds  cotton-seed  meal, 
1,740  pounds  double  carbonate  of  potash  and  magnesia.  The  formulas 
on  plats  R to  X,  inclusive,  on  which  in  both  years  several  brands  of  ferti- 
lizers were  used,  were  somewhat  changed.  Thirteen  new  plats  were 
added.  The  ground  occupied  by  the  new  plats  had  not  been  cultivated 
for  ten  years,  being,  in  the  spring  of  1893,  in  the  same  condition  as 
| were  the  other  plats  in  the  preceding  spring. 

Xotes  on  the  appearance,  culture,  and  curing  of  the  crops  at  differ- 
ent dates  and  meteorological  data  for  the  growing  season  are  given. 
The  kind,  cost,  and  composition  of  the  fertilizers  used;  the  total  weight 
of  the  barn-cured  (unfermented)  leaves;  the  weight  and  percentage  of 
long  wrappers,  short  wrappers,  top  leaves,  and  seconds;  the  fire-liolding 
capacity  of  samples  from  all  the  plats,  and  the  number  of  leaves  to  the 
pound  of  long  wrappers  and  short  wrappers  from  each  plat  are  tabulated. 

The  quantity  and  quality  of  unfermented  leaves  produced  with  the 
most  important  fertilizers  are  briefly  discussed,  but  a discussion  of  the 
fire-holding  capacity  and  number  of  leaves  to  the  pound  is  deferred 
till  the  crop  has  been  fermented. 

In  1893  the  average  yield  was  1,559  pounds  per  acre,  or  84.5  per 
cent  of  the  average  crop  of  the  preceding  year.  The  crop  of  1893  con- 
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tained  only  48.5  per  cent  of  wrappers,  against  ( 6.7  per  cent  of  wrappers  i 
in  1892.  Tlie  reduced  yield  was  mainly  due  to  a severe  drought.  The  j 
new  plats  suffered  more  than  the  original  plats. 

The  largest  yield,  2,030  pounds  per  acre,  was  made  by  the  plat  which  j 
gave  the  largest  yield  in  1892,  and  which  was  fertilized  with  acommer-  1 
cial  fertilizer  in  both  years.  The  average  of  the  three  plats  treated  jj 
with  cotton-seed  meal  and  ashes  was  1,513  pounds  of  sorted  tobacco  per  jj  x 
acre ; the  plats  receiving  ashes  and  the  same  amount  of  nitrogen  in  the!  ; 
form  of  castor  pomace  averaged  1,620  pounds  per  acre.  The  difference  J 
was  practically  the  same  in  both  years. 

The  castor  pomace  plants  yielded  97  pounds  of  wrappers  more  than  1 1( 
the  cotton-seed  meal  plats.  In  1892  this  excess  was  only  17  pounds. 

Where  for  an  application  of  210  pounds  of  nitrogen  in  castor  pomace  was  substi-  )j 
tuted  half  that  quantity  of  nitrogen  in  pomace  and  the  other  half  in  nitrate  of  soda,  1 
the  yield  was  70  pounds  less  per  acre  when  the  nitrate  was  applied,  half  at  the  first  1 
and  half  at  the  second-eultivation,  but  the  total  yield  was  increased  by  70  pounds! 
per  acre  when  the  nitrate  was  all  put  on  at  the  first  cultivation,  and  the  quantity  of  I 
wrappers  was  increased  by  165  pounds  per  acre. 

Of  the  various  potash  salts,  the  double  sulphate  of  potash  and  magnesia  produced  1 [ 
the  largest  total  crop,  1,745  pounds,  and  the  largest  quantity  of  wrappers,  940  pounds.  | , 

The  high-grade  sulphate  of  potash  used  with  lime  came  next  in  total  yield,  1,710  . 

pounds,  825  pounds  of  wrappers,  and  the  high-grade  sulphate  used  without  lime  I 
ranked  third,  1,610  pounds,  though  the  quantity  of  wrappers  from  this  plat  was  j 
smaller  than  from  most  of  the  other  plats  on  which  potash  salts  were  tested,  650  1 i 
pounds.  * * * 

All  of  the  forms  of  potash  which  were  compared  with  cotton-hull  ashes  this  year  1 
gave  a higher  yield  than  the  latter,  excepting  the  new  potash  salt,  the  double  car-  1 
bonate  of  potash  and  magnesia. 

The  quantities  of  wrappers,  however,  raised  with  either  Canada  ashes  (on  new  I 
land),  carbonate  of  potash,  or  high-grade  sulphate  of  potash,  were  smaller  than  the  jfl 
weight  of  wrappers  raised  on  cotton-hull  ashes. 

* * * Linseed  meal  yielded  fully  as  much  total  crop  and  wrapper  leaves  as  I 

either  cotton  seed  or  castor  pomace. 

A plat  fertilized  with  880  pounds  of  dry  fish,  440  pounds  of  nitrate  1 
of  soda,  720  pounds  of  bone,  and  300  pounds  of  lime  per  acre  was  ; ] 
exceeded  in  total  yield  by  only  two  plats,  and  in  yield  of  wrappers  i 
by  only  four  plats. 

Notes  on  curing  tobacco,  W.  O.  Sturgis  ( Connecticut  State  Sta.  I 
Report  for  1893, pp.  82, 83). — One  week  after  green  tobacco  was  hung  in  1 
a barn,  temperature  and  relative  humidity  determinations  were  made  J 
within  and  without  the  barn.  At  this  time  the  average  external  tern-  | 
perature  was  57°  F.,  and  the  internal  temperature  54°  F.  The  average  | 
relative  humidity  was  70  without  and  82  within.  In  half  an  hour  after  ; 1 
opening  the  doors  and  lowest  row  of  ventilators  of  the  barn  the  tem-  I 
perature  inside  rose  to  within  one  degree  of  the  temperature  outside,  ^ 
and  the  relative  humidity  fell  from  91  to  86.  One  hour  after  lighting  I 
fires  in  the  flues  the  average  temperature  in  the  barn  was  71.5°  F.,  and 
the  relative  humidity  69. 

The  author  concludes  that  “the  temperature  and  moisture  in  the  ( 
interior  of  a closed  barn  can  be  so  regulated  by  artificial  heat  as  to  \ 
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reduce  to  a minimum  the  liability  of  cured  tobacco  to  damage  from 
fungi  and  other  like  organisms.” 

Test  of  varieties  of  wheat,  A.  C.  Magruder  ( Oklahoma  Sta.  Bid. 
No.  8 , Oct.,  1893,  pp.  18). — Tabulated  data  for  254  varieties  of  wheat  and 
notes  on  G of  the  most  productive  varieties.  The  varieties  yielding  the 
largest  amount  of  grain  per  acre  were  Silver  Chaff  Bearded,  Michigan 
Amber  (from  Kansas),  Missouri,  and  Ourrell,  in  the  order  named. 
Mediterranean  Bed  Chaff  gave  the  largest  yield  of  straw  per  acre,  fol- 
lowed by  Michigan  Amber  (from  Kansas),  Missouri,  and  Mennonite. 
The  varieties  seeded  in  October  yielded  more  than  those  seeded  in 
November.  Of  the  late-seeded  varieties  the  largest  yields  were  made 
by  Mennonite,  Boyer,  Extra  Early  Oakley,  and  Tasmanian  Bed,  in  the 
order  named.  All  of  the  grain  was  light,  the  heaviest  weight,  57.7 
pounds  per  bushel,  being  made  by  German  Amber.  The  yield  of  a plat 
without  manure,  and  which  is  to  be  sown  in  wheat  continuously  with- 
out manure,  is  also  reported. 

Wheat  culture  by  the  Jethro  Tull  or  Lois-Weedon  systems, 

I.  P.  Boberts  {New  York  Cornell  &ta.  Bui.  No.  61,  Bee.,  1893,  pp. 
307-312 ). — In  1874  an  experiment  was  begun  with  a modification  of  the 
Lois-Weedon  system  of  clean  culture  for  wheat.  Each  plat  was  5J  feet 
wide.  The  first  year  of  the  experiment  every  other  plat  was  drilled  to 
wheat  and  the  intervening  plat  cultivated.  The  following  year  the  treat- 
ment was  alternated.  The  yields  made  on  the  cultivated  plats  were  as 
follows:  In  1874-’75,  a poor  season,  10.31  bushels  per  acre;  1875-’76,  a 
fair  season,  35.77  bushels;  1876-’77,  a superior  season,  G7.23  bushels; 
1877-?78,  a fair  season,  61.42  bushels.  On  these  narrow  plats  the  wheat 
virtually  occupied  all  of  the  land,  so  that  the  yield  should,  perhaps,  be 
given  as  half  of  the  above  figures. 

In  1888,  on  tenth-acre  plats  separated  by  strips  3J  feet  wide,  another 
experiment  in  the  Lois-Weedon  system  of  cultivation  was  begun.  Plat 
2 received  the  first  year  2£  tons  of  well-preserved  mixed  horse,  cow, 
and  sheep  manure,  and  1^  tons  of  the  same  in  each  subsequent  year. 
Plat  3 received  annually  45  pounds  of  phosphoric  acid,  15  pounds  of 
potash,  and  15  pounds  of  nitrogen  per  acre  in  the  form  of  commercial 
fertilizers.  Plat  4 was  cultivated  in  wheat  continuously  without  ferti- 
lizer. Plat  1 consisted  of  2 subplats,  on  which  wheat  and  fallow  alter- 
nated. The  average  results  for  1889-’93  were  as  follows:  From  the 
fallowed  plat,  31.41  bushels  of  wheat  per  acre;  from  farmyard  manure, 
24.62  bushels ; from  commercial  fertilizers,  29.01  bushels;  and  from  the 
unfertilized  plat  sown  in  wheat  continuously,  30.75  bushels. 

Chemical  investigation  of  seed  wheat  and  of  the  wheat  plant, 
H.  Snyder  (. Minnesota  Sta.  Bid.  No.  29,  Bee.,  1893,  pp.  147-160). 

Synopsis. — Ht-avy  seed  wheat  contained  more  nitrogen,  phosphoric  acid,  and  potash 
than  light  wheat.  Large  vigorous  wheat  plants  contained  a larger  percentage 
of  nitrogen,  phosphoric  acid,  and  potash  than  small  sickly  plants.  The  wheat 
plant  took  up  nearly  three  fourths  of  its  food  from  the  soil  before  heading  out. 
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Heavy  and  light  seed  wheat  (pp.  147-149). — Twelve  samples  of  wheat 
grown  from  the  same  seed  but  in  different  parts  of  the  State,  and  weigh-  ! 
ing  from  55  to  65  pounds  per  bushel,  were  analyzed.  A bushel  of  the 
heaviest  seed  yielded  1.3  pounds  of  ash  containing  0.66  pound  of  plios-  j i 
phates,  while  a bushel  of  light  wheat  yielded  1.15  pounds  of  ash  con-  j 
taming  0.51  pound  of  phosphates.  A bushel  of  the  heavy  wheat  also  i 
contained  about  a quarter  of  a pound  more  nitrogen  than  the  same  j 
amount  of  light  wheat.  An  analysis  of  the  ash  of  each  sample  is  given,  ji 

Chemical  composition  of  thrifty  and  sickly  wheat  plants  (pp.  150, 151 ). — 
Nine  hundred  thrifty  wheat  plants,  with  straw  4 feet  long  and  well-filled  i 
heads  over  4 inches  in  length,  gave  about  3 pounds  of  dry  matter.  Nine 
hundred  sickly  plants,  with  straw  about  2 feet  long  and  heads  2 inches  j 
long,  yielded  only  about  1.2  pounds  of  dry  matter.  In  the  same  weight  | 
of  dry  matter  of  each  lot  there  was  more  nitrogen,  phosphoric  acid,  and 
potash  in  the  healthy  and  vigorous  plants  than  in  the  sickly  ones,  but  j ?i 
the  latter  contained  more  silica,  soda,  and  magnesia.  In  the  healthy  I si 
plants  87  per  cent  of  the  nitrogen  was  in  the  form  of  gluten,  while  in  < 
the  others  only  75  per  cent  of  the  nitrogen  was  present  in  this  form. 

The  draft  of  the  wheat  plant  upon  the  soil  in  different  stages  of  growth 
(pp.  152-160). — During  the  seasons  of  1892  and  1893  samples  of  spring  j ' 
wheat  were  analyzed  at  various  stages  of  growth,  and  the  results  | 1 
calculated  to  a uniform  basis  of  900  plants  per  square  yard.  The  ; 
time  was  arbitrarily  divided  into  four  periods  ending  (1)  fifty,  (2)  sixty- 
five,  (3)  eighty-one,  and  (4)  one  hundred  and  five  days,  respectively,  I 
from  the  date  of  seeding.  At  the  end  of  fifty  days  the  plants  were  18  | 
inches  high  and  had  stored  up  a little  less  than  one  half  of  the  total 
dry  matter  required  during  the  entire  period  of  growth.  This  dry 
matter  contained  nearly  three  fourths  of  the  requisite  total  mineral 
matters.  At  sixty- five  days  from  seeding,  the  plants  being  fully  headed  I 
out,  85  per  cent  of  the  total  material  supplied  by  the  soil  had  been  taken 
up.  In  the  period  from  the  sixty-fifth  to  the  eighty-first  day,  when  the 
plants  were  in  the  milk,  there  was  a rapid  gain  in  organic  matter,  over 
one  third  of  the  organic  compounds  of  the  plant  being  produced  in  this 
period.  In  the  last  period  there  was  an  additional  gain  of  10  per  cent 
of  organic  matter,  and  no  material  increase  in  mineral  matter. 

In  the  first  fifty  days  nearly  80  per  cent  of  the  phosphates  was  taken  ' 
up,  in  the  second  period  a small  amount,  and  in  the  third  period  nearly 
all  the  remainder,  about  15  per  cent.  Lime  was  assimilated  at  earlier  j 
periods  than  magnesia.  About  three  fourths  of  the  potash  was  found 
in  the  plants  at  the  end  of  fifty  days.  The  gain  in  this  element  was  I 
gradual  and  uniform  during  the  second  and  third  periods,  and  there 
was  6.5  per  cent  more  potash  in  the  plant  at  the  end  of  the  third  period  i 
than  at  harvest  time. 

About  86  per  cent  of  the  nitrogen  was  taken  up  in  the  first  fifty  days. 
When  the  wheat  was  headed  out,  about  65  per  cent  of  the  nitrogen  was 
in  forms  allied  to  gluten.  In  the  third  period  there  was  a change  of  j 
over  20  per  cent  of  the  nitrogen  from  amides  to  gluten. 
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The  fiber  was  formed  largely  in  the  first  and  second  periods  and  none 
was  formed  in  the  last  period. 

The  starch  was  formed  mainly  in  the  second  and  third  periods. 

The  ash  elements  were  assimilated  in  advance  of  the  formation  of 
organic  matter. 

The  following  table  gives  the  amounts  of  the  different  elements 
removed  from  the  soil  in  a crop  of  18  bushels : 


Amounts  of  different  elements  removed  from  the  soil  in  a crop  of  18  bushels  of  spring  wheat. 


Grain . 

Straw. 

Total. 

Total  mineral  matter .................... 

Pounds. 

22.0 

Pounds. 
178. 0 

Pounds. 
200. 0 

1 s&nd)  ----------- 

0. 1 

114. 0 

114.1 

Potash  

6.5 

26.5 

32.0 

0.1 

8.0 

3.1 

0.7 

6.3 

7.0 

Magnesia  - 

2.  8 

2.7 

5.  5 

Phosphates - 

12.4 

7.  6 

20.0 

Chlorides  

0.1 

1.  6 

1.7 

Sulphates  ----- 

(2.0) 

25.0 

2.8 

4.8 

Total  nitrogen  ...  

10.0 

35.0 

Wheat  and  some  of  its  products,  0.  L.  Ingersoll,  H.H.Xiciiol. 

son,  and  F.  S.  Johnson  (Nebraska  Sta.  Bui.  No.  32 , Feb 1894,  pp.  79-99, 
plates  2,  fig.  1). 

Synopsis. — Notes  on  the  history  and  classification  of  wheat;  statistics  of  wheat  pro- 
duction in  Nebraska;  varieties  of  wheat  tested  at  the  station;  directions  for 
selecting  seed  and  treating  seed  wheat  for  smut;  and  a statement  of  the  results 
of  the  baker’s  gluten  test  of  flour  from  20  varieties  of  wheat. 

The  classification  of  wheat  adopted  is  that  of  the  German  botanist 
Haeckel,  and  is  as  follows : 

Wheat — Tri  ti  cum. 

Division  I. — JEgilops. 

Species  ovata  taken  as  type.  Found  in  southern  Europe  to  Turkestan  in  Asia. 
Twelve  species  in  all  recognized. 

Division  II. — Sitopyrus. 

1.  Triticum  monococcum. — Found  from  Achaia  to  Mesopotamia.  Cultivated  in 

Spain,  Germany,  and  Switzerland.  The  grain  in  the  ear  found  from  the 
remains  at  or  near  the  homes  of  the  Swiss  lake  dwellers  of  the  stone  age. 

2.  Triticum  sativum  (wheat) — 

(а)  spelta — The  oldest  grain  cultivated  in  Egypt,  Greece,  and  in  the  Roman 

Empire.  Now  only  found  in  north  of  Spain.  A winter  grain; 
beardless. 

(б)  dicoccum. 

(c)  tenax — 

(a1)  vulgare — Found  in  the  Egyptian  pyramids  in  good  state  of  pres- 
ervation. American  and  European  varieties  are  said  to  be 
descended  from  it,  but  it  is  very  doubtful. 

(&1)  compactum — A dwarf  variety.  Supposed  from  Swiss  lake  dwellers. 
(c1)  turgidum — Many  varieties  of  English  wheat,  also  that  called  com- 
positum. 

(d1)  durum — Flint  wheat  from  Mediterranean  region;  very  hard;  some 
varieties  with  black  beards  or  awns. 

3.  Triticum  polonicum — Not  a native  of  Poland,  as  its  name  seems  to  indicate,  but 

more  likely  from  Spain.  Found  also  in  Italy  and  in  Abyssinia  in  Africa. 
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Of  30  varieties  of  winter  wheat  tested  in  189!  -’92  the  best  yields  ■ 
were  made  by  Hickman  Extra  Early  Red,  Landreth,  Tuscan  Island, 
and  Ironclad,  in  the  order  named.  Nine  varieties  of  spring  wheat  and 
4 varieties  of  Indian  wheat  were  tested,  but  the  yields  are  not  given. 

A description  of  the  alenrometer,  an  instrument  for  measuring  the 
per  cent  of  the  gluten  in  flour,  is  given.  The  following  table  shows 
the  results  of  a test  of  the  flour  of  19  varieties  of  wheat  grown  at  the 
station : 


Percentage  of  gluten,  and  'baker's  gluten  test  ( with  alenrometer)  of  varieties  of  wheat . 


Variety. 


Couditiou  of  wheat. 


j Percent-  Baker's 
age  of  gluten 
gluten.  ; test. 


Landreth 

Hickman 

Fultz 

Ironclad 

Reliable 

Extra  Early  Eed 

Genesee 

May  Eed 

Egyptian .. 

Hungarian 

Buckeye  

Higger 

Correll j do 

Coryell Slightly  sprouted 

Tuscan  Island Good.. 

Lancaster  Eed Slightly  sprouted . 

Deitz  Longherry 

Tasmanian  Eed 

Sea  Island 

Turkey  Eed 


Sprouted  

Good  

Sprouted  

do 

do 

Slightly  musty  . . . 

Sprouted  

do 

do 

do 

Slightly  sprouted  . 
Sprouted 


do 

Sprouted . . 
Shrunken . 


0.  300 
0.383 
0.  373 
0.  400 
0.  430 
0. 333 
0. 466 
0. 416 
0.  390 
0.  496 
0.  500 
0. 483 
0. 383 
0.  450 
0.473 
0.  516 
0. 516 
0.  533 
0.  606 
0.  383 
0.  233 


The  flour  made  from  these  Nebraska  wheats  is  compared  with  that  ,_( 
from  British  India,  Russia,  England,  Egypt,  Australia,  New  Zealand, 
California,  and  average  samples  of  American  winter  and  spring  w7heat. 


Our  flours,  as  examined  by  the  chemist,  show  an  average  per  cent  of  gluten  excelled 
only  by  the  flour  of  tbe  Russian  hard  wheats,  and  the  Correll  (Nebraska)  wheat 
flour,  with  its  20.40  per  cent  of  dry  gluten  leads  them  all.  * * * 

The  wheats  showing  the  greater  per  cent  of  gluten  and  the  high  bakiug  tests  in 
their  flours  were  not  able  to  withstand  the  winter  well,  nor  did  they  yield  nearly 
so  much  wheat  per  acre. 


Report  of  the  Arkansas  Valley  Substation  for  1892,  F.  A. 

Huntley  [Colorado  Sta.  Report  for  1893,  pp.  41-53). — Variety  tests  of 
wheat,  barley,  oats,  potatoes,  and  sugar  beets ; and  notes  on  farm  man- 
agement, sweet  corn,  orchard  grass,  hard  fescue,  brome  grass,  meadow 
grass,  redtop,  perennial  rye  grass,  Italian  rye  grass,  sainfoin,  alsike 
clover,  white  clover,  red  clover,  German  and  golden  millet,  cabbages, 
cauliflowers,  eggplants,  melons,  onions,  peas,  squashes,  tomatoes, 
apples,  cherries,  apricots,  plums,  prunes,  grapes,  strawberries,  goose- 
berries, blackberries,  and  dewberries. 

Report  of  the  San  Lois  Valley  Substation,  M.  E.  Bashor 
( Colorado  Sta.  Report  for  1892,  pp.  55-60). — Notes  on  shade  trees,  apple 
trees,  gooseberries,  strawberries,  raspberries,  grapes,  corn,  wheat,  bar- 
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ley,  oats,  rye,  flax,  sorghum,  millet,  alfalfa,  redtop,  timothy,  meadow 
fescue,  orchard  grass,  large  canary  grass,  red  clover,  squashes,  beans, 
cabbages,  tomatoes,  onions,  potatoes,  peas,  and  sugar  beets,  and  a 
variety  test  of  potatoes. 

Report  of  the  Divide  Substation,  G.  F.  Breninger  ( Colorado  Sta. 
Report  for  1892,  pp.  61-69). — Tests  of  varieties  of  wheat,  potatoes,  and 
peas;  and  notes  on  rye,  oats,  buckwheat,  millet,  alsike  clover,  Mam- 
moth red  clover,  meadow  fescue,  redtop,  timothy,  brome  grass,  Italian 
rye  grass,  yellow  oat  grass,  sainfoin,  yellow  lupine,  perennial  vetch, 
Canada  field  peas,  corn,  beans,  jnelons,  pumpkins,  squashes,  cabbages, 
apple  trees,  forest  trees,  currants,  gooseberries,  blackberries,  straw- 
berries, and  farm  management.  The  report  also  contains  a test  of  the 
proper  distance  for  planting  potatoes,  in  which  the  best  results  were 
secured  by  plauting  single  eyes  16  inches  apart. 


HORTICULTURE. 

Transplanting  onions,  C.  B.  Waldron  (North  Dakota  Sta.  Bui. 

I No.  12 , Jan.,  1894 , pp.  10,  figs.  7). — Attempts  to  grow  onions  in  the 
ordinary  way  at  the  station  have  generally  failed.  April  4 seeds  of  a 
number  of  varieties  were  sown  in  shallow  boxes  in  the  greenhouse. 
When  the  plants  came  up  the  average  stand  was  about  500  to  the  square 
foot.  May  23  these  small  onions,  with  a diameter  slightly  greater  than 
( that  of  an  ordinary  wheat  straw,  were  transplanted  to  the  open  ground 
5 inches  apart  in  the  drill.  On  the  same  date  and  on  similar  soil  seed 
; of  the  same  varieties  were  sown.  The  rainfall  from  above  date  until 
June  30  was  3.62  inches,  for  July  2.21,  and  for  August  2.72. 

The  onions  were  harvested  September  22.  At  this  time  all  of  those 
which  had  been  transplanted  were  mature,  while  of  the  others  only  the 
early  pickling  sorts  and  the  Extra  Early  Bed  had  thoroughly  ripened. 
Only  5 varieties  out  of  26  planted  made  a satisfactory  stand  from  seed. 
The  following  table  gives  the  relative  yields  from  the  two  methods  of 
culture : 


Relative  yields  of  onions  transplanted  and  grown  from  seed. 


Variety. 

Weight  of 
trans- 
planted. 

Weight  of 
nontrans* 
planted. 

Early  Red - 

71 

Red  v ictoria 

53 

W hite  V ictoria 

56£ 

65' 

47 

1] 

Silver  White  2Etna ...... 

13 

Yellow  Globe  Danvers 

12 

The  author  estimates  that  about  84  square  feet  of  glass  are  necessary 
to  furnish  plants  sufficient  for  1 acre,  and  that  the  cost  of  transplanting 
an  acre  is  about  $10. 
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When  the  saving  of  seed  is  taken  into  account  it  is  doubtful  if  the  expense  of 
growing  a crop  in  the  old  way  is  less  than  by  the  method  of  transplanting.  Trans- 
planting onions  produced  large,  regular,  mature  bulbs,  greatly  excelling  the  others 
in  keeping  and  market  qualities. 

Varieties  of  sweet  potatoes,  R.  H.  Price  ( Texas  Sta.  Bui.  No.  28 , 

Bee.,  1893,  pp.  329-346,  Jigs.  25,  plate  1). — Statistics  are  given  on  the 
production  of  sweet  potatoes  in  the  State  and  brief  notes  on  the  origin 
and  botany  of  the  sweet  potato,  on  the  value  of  the  tops  as  forage,  and 
on  the  character  of  the  season,  together  with  tabular  statements  of  the 
yields  of  31  varieties,  the  chemical  composition  of  21  varieties,  and 
descriptive  notes  for  26  varieties. 

An  analysis  of  tops  showed  water  84.72  per  cent,  ash  2.735,  protein 
2.42,  fiber  2.32,  and  nitrogen- free  extract  7.215.  The  season  was 
unusually  dry  and  the  yield  small,  as  shown  by  the  following  table: 

Yields  of  varieties  of  sweet  potatoes. 


Name  of  variety. 


Barbadoes  

Big  Stem  Jersey. 

Black  Spanish 

Bunch  Yam 

Delaware 

Dog  Biver. 

Early  Bunch  Yam  . . . 

Early  Golden 

Extra  Early  Caroline. 

Georgia  Yam 

Gold  Skin 

Hayman 

Nansemond.. 

Negro  Choker 

New  Jersey... 

Norton 


Yield  per  acre. 

Y ield  per  acre. 

Merchant- 

able. 

Culls. 

Total. 

Name  of  variety. 

Merchant- 

able. 

Culls. 

Total. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

17. 26 

10.  89 

28. 15 

Peabody 

82.  50 

16.  26 

105.  46 

51.  90 

43. 37 

95.  27 

Pumpkin  Yam 

46.  09 

29.  33 

75.  42 

55. 89 

7.  68 

33.57 

Bed  Bermuda 

101. 00 

24. 18 

125. 18 

133.  32 

22. 70 

156.  02 

Bed  Brazilian 

95.  45 

24. 18 

119.  63 

37. 00 

30.  00 

67.00 

Bed  Nansemond 

43.71 

8. 17 

51.88 

11.24 

8.  65 

19.  89 

Bed  Nose 

108.  74 

21.36 

130. 10 

144.  00 

37.  51 

181.  51 

Shanghai  (California) 

164.  23 

35.53 

199.  76 

79.  90 

18. 16 

98.  06 

Southern  Queen 

69.  80 

15. 88 

85.  58 

31. 10 

16.  97 

48.  09 

Spanish  Yam 

11.24 

9. 12 

20.  36 

14.  53 

8. 47 

23.  00 

Sugar  (Creole) 

20.  69 

1.  50 

22. 19 

21.79 

18.  87 

40.66 

Tennessee ...... 

40. 76 

28.  81 

69.57 

31.  50 

9.00 

40.  50 

Vineless 

156.  45 

30.  87 

187.  32 

122.  76 

42.  37 

165. 13 

Yellow  Jersey 

23.  53 

21.71 

45.  24 

107.  21 

15.  98 

123. 19 

Yellow  Nansemond. 

41.26 

30.  60 

71.86 

42.  37 
46.  94 

7.  56 
7. 51 

49.  93 
24.  45 

Yellow  Yam 

57.  27 

7. 96 

65.23 

“The  angle  at  the  base  of  the  leaf  and  the  veins  along  the  margin  of 
the  base  vary,  perhaps,  least  of  any  other  botanical  characters  of  the 
foliage.”  The  author  divides  the  varieties  of  sweet  potatoes  into  three 
classes,  according  to  the  shape  of  the  leaf.  The  varieties  having  round 
or  entire  leaves  are  Dog  River,  Big  Stem  Jersey,  Pumpkin,  Shanghai 
(California),  Norton,  Hayman,  and  Southern  Queen.  The  varieties  with 
shouldered  leaves  are  Gold  Skin,  Delaware,  Extra  Early  Caroline, 
Early  Golden,  Yellow  Jersey,  Red  Brazilian,  Red  Bermuda,  Red  Nose, 
New  Jersey,  Yellow  Nansemond,  Negro  Choker,  Red  Nansemond,  and 
Peabody.  The  varieties  with  lobed  leaves  are  Barbadoes,  Sugar 
(Creole),  Yellow  Yam,  Yineless  (Bunch  Yam  and  Yellow  Bunch  Yam), 
and  Spanish  Yarn.  Drawings  showing  the  shape  of  the  leaves  of  each 
variety  are  given. 

Bunch  Yam,  Yellow  Bunch  Yam,  and  Yineless  were  pronounced  iden- 
tical, having  the  same  botanical  characteristics  and  tracing  back  to  a 
common  origin. 
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The  Vineless  has  the  same  characters  of  leaf  as  the  Yellow  Yam  and  * * * is 

beyond  question  a great  acquisition  in  sweet  potatoes.  It  has  a short  stubby  vine 
which  seldom  grows  over.2£  feet  long.  It  can  be  planted  closer  in  the  rows  and  cul« 
tivated  and  dug  easier  than  the  running  varieties.  The  tubers  grow  in  a bunch  near 
the  surface.  It  stood  the  drought  better  here  last  season  than  the  other  30  varieties, 
and  ranked  second  in  yield.  The  table  quality  ranked  equal  to  the  best  when  dug. 
It  produces  slips  abundantly.  The  tubers  are  smooth  and  rather  above  the  medium 
size. 

Vegetables,  fruits,  and  flowers,  E.  W.  Massey  ( North  Carolina 
Sta . Bui.  No.  94 , Jan.,  1894 , pp.  1-19). — Notes  on  7 varieties  of  cab- 
bages, 10  of  melons,  17  of  onions,  12  of  strawberries,  7 of  blackcap  rasp- 
berries, and  5 of  blackberries,  and  on  garden  corn,  cucumbers,  egg- 
plants, lettuce,  potatoes,  tomatoes,  grapes  in  tlie  vineyard  and  under 
glass,  tigs,  peaches,  tuberoses,  lilies,  gladioli,  hyacinths,  and  hardy 
roses.  In  1893,  in  a greenhouse  16  by  30  feet,  the  yield  of  grapes  was 
350  pounds.  Bordeaux  mixture  was  successfully  used  to  prevent  peach 
rot.  Three  applications  are  recommended — one  before  the  buds  swell, 
another  as  soon  as  the  blooms  fall,  and  a third  when  the  peaches  are 
half  grown. 

Grape  culture,  W.  B.  Alwood  ( Virginia  Sta.  Bui.  No.  30,  July , 
1893,  pp.  91-110,  Jigs.  5). — Directions  for  training  and  notes  on  varieties 
tested  at  the  station  and  in  an  orchard  at  Charlottesville.  The  author 
describes  and  illustrates  the  recurved  fan  system  common  among  Vir- 
ginia grape  growers,  but  which  he  states  has  not  before  been  illus- 
trated or  described  in  print.  Notes  are  given  on  17  black  varieties, 
17  red  varieties,  and  18  white  varieties  which  have  been  tested  at  the 
station  for  five  year;  sand  on  28  black  varieties,  23  red  varieties,  and 
23  white  varieties  tested  in  an  orchard  at  Charlottesville;  together 
with  a list  of  39  of  Munson’s  new  seedlings  growing  at  the  station  and 
22  varieties  tested  for  one  year.  The  following  list  includes  the  varie- 
ties recommended  for  general  culture : 

Black  varieties. — Concord,  for  home  and  market;  Ives,  market  more  especially, 
also  home  use  and  wine;  Moore  Early,  home  and  market;  Wilder,  especially  home 
use,  but  market  also;  Norton,  or  Cynthiana,  for  claret  wine. 

Bed  varieties. — Brighton,  especially  for  home  use  and  also  market;  Delaware,  best 
early  market  where  it  can  be  grown,  unsurpassed  for  home  use;  Gsertner,  home  use 
more  especially;  Wyoming  Red,  especially  for  market. 

White  varieties. — Duchess,  home  and  market;  Green  Mountain  or  Winohell,  home 
and  market;  Lady  Washington,  home  and  market;  Niagara,  especially  for  market. 

Test  of  varieties  of  grapes,  G.  W.  McCluer  ( Illinois  Sta.  Bui. 
No.  28,  Bee.,  1893,  pp.  249-268). — Notes  and  descriptions  of  98  varieties 
of  grapes  tested,  and  a list  of  15  varieties  which  failed  at  the  station. 
The  following  varieties  are  recommended: 

For  market. — Black:  Concord,  Wordeu,  and  Ives  seedling;  red:  Dela- 
ware and  Lindley;  white:  Grein  Golden,  and  Niagara. 

For  home  use. — Black:  Concord  or  Worden  and  Moore  Early;  red: 
Delaware,  Lindley,  Massasoit,  and  Brighton;  white:  Grein  Golden, 
Elvira,  Niagara,  and  Green  Mountain. 
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Methods  of  training  grapes,  G.  W.  McCluer  ( Illinois  Sta.  Bui . 
No.  28,  Dec.,  1893 , pp.  270-272). — The  methods  tested  were  training  (1) 
on  a horizontal  trellis,  (2)  on  a single  wire,  (3)  on  an  ordinary  three-wire 
trellis  with  a roof  of  boards,  (4)  on  a three- wire  trellis,  and  (5)  on 
stakes.  The  horizontal  trellis  was  3£  feet  from  the  ground  and  was 
made  by  stretching  3 horizontal  wires  1 foot  apart.  The  roof  of 
boards  consisted  of  a V-shaped  trough  made  of  twelve-inch  boards  and 
forming  a roof  20  inches  wide.  The  varieties  used  in  all  systems  of 
training  were  Concord,  Worden,  Moore  Early,  Ives,  and  Delaware.  The 
yields  of  grapes  were  estimated. 

Taking  the  5 varieties  as  a whole  they  have  done  best  on  the  horizontal  trellis, 
though  there  has  not  been  much  difference  between  that  and  the  upright  three-wire 
trellis  except  with  Concord. 

The  vines  on  stakes  have  uniformly  made  the  poorest  growth  and  given  the 
smallest  yield. 

The  grapes  on  the  covered  trellis  have  rotted  less  than  those  on  a row  beside  it 
not  covered,  hut  it  has  also  yielded  considerably  less  from  a failure  of  the  fruit  to 
set. 

Grapes  are  more  easily  trained  on  trellises  than  on  stakes,  and  as  the  vine  does 
not  make  such  a compact  mass  on  the  trellis  it  is  much  easier  to  get  at  the  fruit  either 
in  spraying  or  harvesting. 

Variety  tests  of  strawberries  and  strawberry  crosses,  S.  A. 

Beach  (New  York  State  Sta.  Bui.  No.  64 , n.  ser .,  Jan.,  1894,  pp.  24). — 
Notes  on  60  varieties  of  strawberries  wliicb  fruited  in  1893  for  tbe  first 
time  at  tbe  station,  and  a description  of  tbe  results  in  crossing  straw- 
berries at  tbe  station.  Tbe  author’s  conclusions  were  as  follows: 

Michel  Early  and  Feicht  No.  2 took  high  rank  in  1893  as  early  strawberries. 

Townsend  No.  2,  Edgar  Queen,  Princeton  Chief,  and  Sunny  Side  took  high  rank 
in  1893  as  late  berries. 

Of  the  newer  varieties  tested  in  1893,  Sunny  Side  made  the  best  record.  * * * 

Systematic  breeding  may  he  expected  to  give  more  rapid  improvement  of  culti- 
vated strawberries  than  will  the  introduction  of  chance  seedlings. 

Johnson  Late  appears  to  he  a desirable  parent  for  use  in  breeding  late  varieties 
of  strawberries. 

Lennig  White  was  found  to  he  very  prepotent  in  transmitting  the  color,  flavor, 
and  shape  of  its  fruit  to  its  seedlings.  Its  seedlings  generally  appear  to  he  undesir- 
able except  possibly  for  home  use. 

Pawley  seedlings  gave  a large  proportion  of  excellent  varieties. 

Sharpless  seedlings  gave  a large  proportion  of  excellent  varieties  which  were 
noticeable  on  account  of  the  vigor  and  productiveness  of  the  plants  and  the  good 
scarlet  color  and  good  quality  of  the  fruits. 

Sundry  investigations  in  horticulture,  L.  H.  Bailey  (New  York 
Cornell  Sta.  Bui.  No.  61,  Dec.,  1893,  pp.  329-350,  Jiffs.  11). — A new  food 
plant  (Stacliys  floridana)  (pp.  329,  330). — For  two  years  tbis  tuber  bas 
been  grown  at  tbe  station.  It  resembles  tbe  Chorogi  or  Stachys  sieboldii , 
tbe  tubers  being  somewhat  larger  than  those  of  tbe  plant  List  namedr 

The  mole  plant  (Euphorbia  lathyris)  (pp.  331-333). — Notes  on  the 
mole  plant,  or  caper  spurge. 

Orchard  covers  (pp.  333-337). — Experiments  witli  vetch  ( Vicia  sativa), 
cowpeas,  field  peas,  and  clovers  as  plants  for  protecting  orchards  during 
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the  winter.  Vetch  sown  in  June  or  early  in  July  covered  the  ground 
with  a dense  tangled  mulch  2 feet  deep.  Ten  varieties  of  cowpeas 
ripened  seed  and  9 varieties  failed  to  ripen  seed.  The  varieties  which 
seemed  best  adapted  to  the  latitude  of  the  station  were  the  Black  and 
the  Whippoorwill.  The  Black  and  the  Clay  pea  from  North  Carolina 
matured  seed,  while  the  same  varieties  from  Louisiana  did  not.  )■  ield 
peas  sown  August  18  covered  the  ground  completely;  sown  September 
20  the  plants  reached  a height  of  about  6 inches.  Fertilizer  analyses 
| of  vetch,  field  peas,  cowpeas,  and  red  clover  are  given. 

Garden  docks  (pp.  337,  338). — Notes  on  the  two  edible  plants,  spinach 
dock  (Rurnex  patientia)  and  large  Belleville  dock  (R.  acetosa). 

Labels  for  use  in  orchard  and  garden  (pp.  339-341). — Notes  on  the 
labels  used  in  the  horticultural  department  of  the  station. 

Recent  varieties  of  tomatoes  (pp.  341-343). — Notes  on  24  new  varieties 
of  tomatoes. 

Tomato-potato  grafts  (pp.  343-346). — An  account  is  given  of  experi- 
ments in  grafting  tomato  cuttings  on  potato  stock  and  potato  cuttings 
| on  tomato  stock.  The  tomato  on  the  potato  bore  a few  tubers  and  a 
! fair  crop  of  tomatoes,  all  of  which  appeared  to  be  normal  although  the 
tubers  did  not  grow  when  planted.  When  the  potato  was  grafted  on 
the  tomato  the  roots  produced  no  tubers,  and  the  tops,  although  they 
bloomed  freely,  produced  no  seed  balls.  Although  the  experiments  are 
of  interest,  the  author  states  that  “ there  is  no  likelihood  that  any 
economic  results  will  follow.” 

Hardy  carnations  (pp.  346,  347). — Of  a number  of  varieties  tested  the 
Vienna  was  preferred.  Hardy  carnations  sown  March  8 went  through 
the  following  winter  wholly  unprotected  on  a bald  hilltop  and  began  to 
bloom  about  the  middle  of  June. 

Slied  for  stratified  seeds  (pp.  348-350). — Directions  for  the  construc- 
tion of  a shed  intended  to  protect  seed  requiring  a long  period  of  ger- 
mination. 

Whitewashing  with  a spraying  pump  (p.  350). — The  spraying  pump  is 
used  to  apply  whitewash  to  greenhouse  roofs,  barn  basements,  and 
fences. 

A potato  preserver  (p.  350). — An  examination  proved  this  material  to 
be  ordinary  land  plaster. 
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Walter  II.  Evans,  Editor. 

A grape  disease,  G-.  W.  McCluer  ( Illinois  Sta.  Bui.  No.  38,  Dec., 
1893,  pp.  268-270). — The  author  gives  a report  of  a grape  disease  which 
he  thinks  possibly  identical  with  the  California  vine  disease  described 
in  Bulletin  No.  2 of  the  Division  of  Vegetable  Pathology  of  this 
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Department  (E.  S.  R.,  vol.  iv,  p.  498).  The  disease  was  first  noticed 
during  the  summer  and  fall  of  1889  and  was  more  abundant  on  Concord 
than  other  varieties.  It  is  characterized  as  follows: 

The  disease  usually  makes  itself  apparent  about  the  middle  of  the  summer.  The 
edges  of  a few  of  the  leaves,  usually  the  older  ones,  are  affected  first.  These  turn 
yellow,  then  gradually  die,  and  as  the  disease  progresses  the  whole  leaf  and  additional 
leaves  are  affected.  Before  the  leaves  are  entirely  dead  they  drop  off,  leaving  the 
vine  more  or  less  bare.  The  blade  often  separates  from  its  stock,  which  adheres  for 
a time  to  the  stem.  The  disease  or  its  effects  have  not  been  noticed  on  the  stems  until 
after  the  frost  has  killed  the  leaves.  This  is  probably  due  to  lack  of  sufficient  obser- 
vation, since  but  little  attention  has  been  paid  to  the  plants  from  the  time  of  the 
ripening  of  the  fruit  until  the  fall  pruning,  which  is  usually  done  in  November. 
When  the  fruit  was  picked  this  season  in  September  the  shoots  from  which  the 
leaves  had  fallen  as  a result  of  the  disease  were  still  alive,  and  unless  the  disease 
had  been  very  bad  there  was  nothing  in  their  appearance  to  attract  attention. 
November  10  it  was  found  that  on  all  plants  on  which  leaves  were  badly  affected  a 
large  part  of  the  current  season’s  growth  was  dead,  sometimes  back  to  the  old  wood, 
but  more  often  with  from  one  to  four  joints  at  the  base  still  alive. 

The  author  gives  a long  list  of  varieties  which  had  been  subject  to 
the  attack  and  says  that  some  plants  which  were  badly  diseased  in 
previous  years  showed  little  or  no  effect  of  the  disease  during  the  past 
season. 

An  experiment  on  plum  rot,  H.  Garman  ( Kentucky  Sta.  Bui.  No. 
47 , Dec.,  1893,  pp.  53-55,  fig.  1).— Report  on  the  use  of  Bordeaux  mix- 
ture against  the  brown  rot  of  plums  {Monilia  fructigena).  The  trees 
were  sprayed  June  9 and  July  5.  Some  rotting  fruit  was  observed  at 
the  time  of  picking  on  both  the  sprayed  and  check  trees,  and  many 
plums  fell  from  boih  during  the  summer.  On  August  22  the  fruit  was 
gathered.  From  a sprayed  tree  11^  pounds  of  fruit  was  taken,  while 
from  the  unsprayed  or  check  tree  6 pounds  J ounce  was  taken,  a differ- 
ence in  favor  of  spraying  of  about  48  per  cent. 

Orange  rust  of  blackberries  and  raspberries,  G.  P.  Clinton 
(Illinois  Sta.  Bui.  No.  29,  Dec.,  1893,  pp.  273-300 , plates  4). — The  author 
gives  an  exhaustive  account  of  the  life  history  of  the  orange  rust 
(Gceoma nitens)  of  the  blackberry  and  raspberry.  It  is  described  in  all 
its  known  phases  and  the  perennial  nature  of  the  mycelium  is  pointed 
out. 

Since  various  authors  have  shown  the  connection  between  different 
species  of  Cceotna  and  species  of  Melampsora,  a special  study  was  made 
of  this  fungus  in  order  to  ascertain  its  alternation  forms.  It  having 
been  suggested  that  possibly  Gceoma  nitens  and  Puccinia  pecldana  are 
different  forms  of  the  same  fungus,  trials  were  made  to  produce  the 
secidium  phase  from  the  Puccinia  and  the  teleutospore  phase  from  the 
Gceoma.  Both  forms  were  found  upon  the  same  host,  although  from 
entire  different  mycelium.  The  artificial  cultures  made  were  not  suc- 
cessful, but  Tranzscbel  is  quoted*  as  having  grown  upon  Rubus  saxatilis 
the  secidiospores  of  Gceoma  nitens  and  telentospores  of  Puccinia  pecldana 
upon  the  leaves  of  the  host  both  when  grown  indoors  and  out. 
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The  author’s  conclusions  are  as  follows: 

(1)  The  so-called  Cceoma  nitens,  a widespread  and  very  destructive  fungus  of  rasp- 
berries and  blackberries,  has  bean  proved  to  possess  a perennial  mycelium,  which 
probably  first  gains  entrance  into  its  hosts  through  very  young  underground  shoots. 

(2)  This  mycelium,  following  the  growing  parts  of  the  plant,  in  early  spring, 
gives  rise  to  spermagonial  and  soon  after  to  seeidium  stages,  the  function  of  the 
former  being  as  yet  unproved. 

(3)  The  aecidiospoies,  by  immediate  germination,  give  rise  to  a more  mature  spore 
form,  which  is  in  no  way  connected  with  the  original  mycelium. 

(4)  These  secidiospores  produce  this  form  by  infecting  the  host  through  the 
stomata  of  the  leaves,  and  evidence  now  proves  Rubus  as  the  host  infected,  and 
Puccinia  pecMana  as  the  teleutoform  thus  produced. 

(5)  Puccinia  pecMana,  produced  on  the  underside  of  leaves  of  raspberry  and 
blackberry,  germinates  its  spores  in  the  fall,  and  possibly  in  early  spring,  and  prob- 
ably enters  its  hosts  through  young  underground  shoots. 

(6)  The  two  facts  that  the  mycelium  of  the  Puccinia  is  limited  to  the  leaves,  and 
that  the  mycelium  of  the  Cceoma  is  found  throughout  the  plant  suggest  that  the 
mycelium  of  the  seeidium  stage  has  its  origin  from  the  germinating  Puccinia  spores. 

A chapter  on  the  nomenclature,  distribution,  list  of  individual  host 
plants,  and  bibliography  completes  the  bulletin. 

Plant  diseases:  their  cause  and  prevention,  M.  Craig  ( Oregon 
St%.  Bui.  Vo.  27,  Dec.,  1893 , pp.  31,  figs.  23). — This  is  a popular  bulle- 
tin on  the  cause  and  prevention  of  plant  diseases.  Brief  notes  are 
given  on  the  more  common  diseases,  together  with  suggestions  for 
their  prevention.  The  more  common  diseases  of  the  following,  with 
suggested  methods  for  prevention,  are  given:  Cabbage,  grape,  bean, 
currant,  gooseberry,  apple,  pear,  quince,  plum,  cherry,  peach,  straw- 
berry, rose,  celery,  potato,  tomato,  onion,  corn,  and  wheat. 

Report  of  the  mycologist,  W.  C.  Sturgis  ( Connecticut  State  Sta. 
Report  for  1893,  pp.  72-111,  figs.  3). 

Synopsis. — The  bulletin  consists  of  notes  on  spraying  for  apple  and  pear  scab,  potato 
rot,  and  methods  of  applying  Bordeaux  mixture,  mildew  of  Lima  beans,  treat- 
ment of  grapevines  under  glass,  quince  rot,  quince  scab,  leaf  blight  of  celery, 
notes  on  the  cause  of  pole  sweat  and  stem  rot  of  tobacco,  miscellaneous  notes, 
and  a report  on  common  fungus  diseases  and  their  treatment. 

The  continued  dry  weather  was  so  unfavorable  to  fungi  that  many 
of  the  experiments  of  the  year  were  inconclusive  and  unsatisfactory. 

Spraying  for  scab  of  apple  and  pear  (pp.  72,  73). — The  experiments 
under  this  head  were  designed  to  test  the  value  of  winter  and  summer 
treatment  for  the  prevention  of  scab  fungi.  The  plan  adopted  for  the 
experiment  was  the  same  in  both  cases.  Portions  of  the  orchard 
selected  were  divided  into  four  equal  parts,  the  first  receiving  during 
the  last  week  in  March  a spray  consisting  of  a simple  solution  of  copper 
sulphate  in  the  proportion  of  1 pound  to  25  gallons  of  water.  The 
second  plat  received  the  same,  and  in  addition  was  sprayed  with  Bor- 
deaux mixture  as  usual  during  the  summer.  The  third  plat  was  kept 
as  a check,  receiving  no  treatment.  The  fourth  received  only  a sum- 
mer treatment  with  Bordeaux  mixture.  Violent  storms  in  August 
nearly  stripped  the  trees  of  fruit,  making  it  impossible  to  obtain  con- 
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elusive  results.  However,  enough  was  seen  to  recommend,  the  use  of 
simple  copper  solution  early  in  the  spring  before  the  buds  began  to 
swell.  . - 

Potato  rot  and  methods  of  applying  Bordeaux  mixture  (pp.  73-77). — The 
object  of  these  experiments  was  to  test  the  value  of  an  apparatus  for 
applying  the  mixture  to  potatoes  on  a large  scale.  The  apparatus, 
which  is  figured  and  described,  is  a simple  one  and  can  be  made  at  a 
cost  not  exceeding  $10  or  $12.  .With  it  two  men  can  easily  spray  10 
or  12  acres  a day,  the  mixture  being  distributed  thoroughly  and  con- 
tinuously at  the  average  walking  speed  of  a horse.  Asa  demonstra- 
tion of  the  value  of  Bordeaux  mixture  the  experiments  were  not 
successful,  as  there  was  no  Phytophthora  present  either  in  the  sprayed 
or  check  vines. 

Mildew  of  Lima  beans  (p.  77). — Experiments  were  undertaken  to  test 
the  relative  value  of  Bordeaux  mixture,  copper  acetate,  potassium  sul- 
phide, flowers  of  sulphur,  and  “par  oidiuin.”  The  results  showed 
that  all  could  be  used  without  damage  to  the  vines,  but  Bordeaux  mix- 
ture gave  the  most  promise. 

Treatment  of  grapevines  under  glass  (pp.  77,  78). — Early  in  the  season 
Plasmopara  viticola  made  its  appearance  on  Hamburg  grapes  grown 
under  glass.  The  vines  were  very  full  of  leaves  and  the  flowers  in  bud. 
Bordeaux  mixture  was  applied  twice,  the  proportion  being  6 pounds  of 
copper  sulphate  and  45  gallons  of  water,  but  even  with  this  weak  solu- 
tion the  vines  were  badly  burned.  In  July  the  remains  of  the  Bordeaux 
mixture  were  washed  from  the  vines  with  water  and  the  house  fumi- 
gated with  sulphur  fumes.  The  result  was  a complete  recovery  of  the 
vines  and  a good  crop  of  sound  fruit. 

Black  rot  of  quince  (pp.  78,  79). — A study  was  made  of  the  fungus 
Sphwropsis  malorum  to  ascertain  the  strength  of  Bordeaux  mixture 
which  it  is  feasible  to  use  against  this  disease.  It  was  shown  that  a so- 
lution containing  0.03  per  cent  or  more  of  copper  sulphate  is  fatal  to  the 
rot  fungus  of  the  quince,  apple,  and  pear.  Bordeaux  mixture  made  in 
proportion  of  6 pounds  of  copper  sulphate  to  50  gallons  of  water  con- 
tains 1.5  per  cent  of  the  copper  salts,  and  would  in  any  case  be  suffi- 
ciently powerful  to  be  used  against  this  fungus. 

Scab  of  quince  (pp.  79,  80). — The  author  reports  the  occurrence  of  a 
species  of  Fusicladium  resembling  the  common  scab  fungus  of  the 
apple,  Fusicladium  dendriticum , upon  a quince  but  was  unable  to  deter- 
mine the  species  with  certainty.  The  attention  of  growers  is  called  to 
this  new  trouble  and  Bordeaux  mixture  is  recommended  as  a preventive 
treatment. 

Leaf  blight  of  celery  (pp.  81,  82). — Tests  were  made  of  potassium  sul- 
phide solution,  a dilute  solution  of  copper  sulphate,  and  dry  sulphur 
upon  plants.  On  September  8 several  leaves  which  had  been  sprayed 
with  potassium  sulphide  and  copper  sulphate  solutions  exhibited  a co- 
pious growth  of  the  fungus.  The  celery  which  had  been  dusted  with 
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sulphur  showed  no  signs  whatever  of  the  blight.  The  result  is  simi- 
lar to  that  obtained  the  year  previous.  Whether  the  use  of  sulphur 
during  the  wet  season  would  produce  like  results  remains  to  be  seen. 

Notes  on  the  cause  of  pole  siveat  and  stem  rot  of  tobacco  (pp.  84,  85). — 
The  author  calls  attention  to  the  work  of  Behrens*  in  which  he  claims 
that  the  cause  of  the  stem  rot  is  due  to  Botrytis  cinerea , and  that  B. 
longibrachiata  and  B.  cinerea  are  identical.  The  author  does  not  agree 
with  this  conclusion,  but  insists  that  the  disease  is  due  to  Botrytis 
longibrachiata , which  he  has  found  growing  parasit  ically  on  plants,  caus- 
ing their  destruction. 

With  regard  to  pole  burn  the  author  claims  that  the  results  of  Beh- 
rens’ observations  seem  to  be  inconclusive;  that  while  a Botrytis  or 
some  similar  fungus  may  be  essential  to  the  pole  burn  the  disease  is 
largely  bacterial  in  its  nature. 

Miscellaneous  (pp.  85-87). — Notes  are  given  on  nematode  diseases  of 
asters,  and  lime  and  artificial  manures  are  recommeded  as  fertilizers 
for  these  plants. 

Bose  rust  and  black  spot  of  rose  have  proved  destructive  on  culti- 
vated roses,  and  vigorous  pruning  and  the  use  of  Bordeaux  mixture 
or  ammoniacal  copper  carbonate  are  recommended. 

The  author  investigated  Bordeaux  mixture  in  order  to  see  if  there 
was  not  some  means  to  prevent  the  clogging  of  the  spraying  apparatus. 
He  found  it  sufficient,  after  slaking  the  lime  with  6 gallons  of  water 
and  stirring  well,  to  let  the  milk  of  lime  stand  a few  minutes  and 
pour  off  only  the  fine  slaked  lime  of  the  copper  solution.  The  danger 
of  clogging  might  also  be  averted  by  slaking  the  lime  with  almost  the 
whole  quantity  of  water  used  for  the  mixture,  allowing  it  to  settle  and 
then  pouring  only  the  clear  limewater  into  the  copper  solution.  This 
method  would  be  feasible  only  when  the  quantity  of  water  used  to 
slake  the  lime  could  dissolve  enough  of  the  latter  to  precipitate  as  cop- 
per hydroxide  all  of  the  copper  sulphate. 

Report  on  common  fungus  diseases  and  their  treatment  (pp.  88-111). — 
Keprint  of  Bulletins  Nos.  Ill  and  115  of  the  station  (E.  S.  B.,  vol.  m, 
p.  846;  IV,  p.  658). 

The  report  also  contains  notes  on  quince  leaf  miner,  curing  of  tobacco, 
and  aster  beetles,  mentioned  elsewhere. 

Sundry  botanical  investigations,  G.  F.  Atkinson  ( New  Yorh  Cor- 
nell Sta.  Bui.  JVo.  61,  Dec .,  1893,  pp.  299-306,  figs.  4). 

Synopsis. — A report  of  the  oedema  of  apple  trees,  artificial  cultures  of  Melanconium 
fuligineum , aud  powdery  mildew  of  crucifers. 

(Edema  of  apple  trees  (pp.  299-302). — During  July  specimens  of  dis- 
eased apple  twigs  were  received,  showing  the  soft  outer  tissues  of  the 
limbs  in  a state  of  decay  and  occupied  by  a fungus  which  resembled 
Fusarium  arcuatum , which  was  described  as  it  occurred  on  the  bark  of 
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Pirns  mains.  The  sender  had  supposed  this  fungus  to  be  the  cause  of  igi 
the  trouble  and  had  tried  the  use  of  Bordeaux  mixture  after  having  al 
scraped  off  the  bark  from  the  diseased  places.  Since  so  many  of  the  I hi 
species  of  the  genus  Fusarium  grow  only  in  tissues  which  have  been  pi 
injured  by  some  other  agent,  fresh  specimens  which  would  represent  ip: 
the  entire  progress  of  the  trouble  were  requested.  From  this  material 
the  peculiarities  of  the  disease  may  be  seen  as  follows:  [1 

Minute  elevat  ions  appear  on  the.  surface  of  the  branches  or  trunks,  tl 
which  gradually  increase  in  size  from  one  eighth  to  one  fourth  of  an  c 
inch  long  and  nearly  as  wide.  They  are  usually  quite  close  together  i $ 
and  frequently  by  increasing  in  size  become  confluent,  when  a large 
number  extend  over  quite  a large  surface  and  appear  as  one  of  very 
irregular  form.  The  microscopic  sections  through  parts  of  the  twigs 
where  the  trouble  is  recent  show  no  fungus  present.  Immediately 
beneath  the  periderm  the  young  phellogen  tissue  at  the  points  of  the 
blisters  is  seen  to  be  very  greatly  elongated  radially.  Besides  this 
elongation  the  cells  are  greatly  distended,  until  the  cell  walls  are  no 
longer  able  to  stretch  and  because  they  have  become  so  thin  they  break 
and  collapse.  In  this  dying  tissue  is  formed  a nidus  for  such  sapro- 
phytic fungi  as  were  in  many  cases  present.  The  dropsical  swelling 
of  the  tissues  is  of  the  same  nature  as  that  which  sometimes  occurs 
with  tomatoes  when  grown  under  conditions  which  favor  rapid  and 
continuous  root  absorption  and  at  the  same  time  hinder  transpira- 
tion or  growth.  Inquiry  of  the  owner  developed  the  fact  that  the  soil 
in  the  young  orchard  was  very  fertile,  well  worked,  and  favorable  for  [ 
rapid  root  absorption  and  growth. 

During  the  winter  and  early  spring  the  trees  had  been  very  severely 
pruned,  leaving  only  the  main  limbs  and  twigs  and  a few  secondaries, 
and  the  new  growth  was  cut  back  one  third.  When  root  absorption 
and  growth  began  in  the  spring,  there  being  no  leaves  to  discharge  the 
excess  of  water  through  transpiration,  the  few  growing  points  could 
not  dispose  of  the  excess.  Consequently  the  thin-walled  phellogen 
tissue  could  not  stand  the  strain. 

The  cause  being  known,  the  remedy  suggested  is  that  too  vigorous 
growth  should  be  guarded  against  and  too  severe  pruning  should  not 
be  indulged  in. 

Artificial  cultures  of  Melanconium  fuligineum  (pp.  302-305). — The 
author  sought  by  means  of  cultures  to  verify  the  suggestion  in  Journal 
of  Mycology,  vol.  Vi,  p.  171  (E.  S.  R.,  vol.  n,  p.  749),  that  this  fungus 
is  generically  the  same  as  Glceosporium  fructigenum.  Plate  and  tube 
cultures  on  agar  were  unsuccessful,  but  sterilized  bean  stems  proved  a 
favorable  culture  medium.  Threads  of  the  fungus  grew  both  in  the 
tissues  and  upon  the  surface  of  the  stem.  The  surface  at  first  showed 
a scant  downy  whitish  covering,  with  a number  of  ascending  and  pro- 
cumbent threads  at  the  advancing  edge  of  the  weft.  In  the  center  of 
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growth  this  was  soon  succeeded  by  a darkening  of  the  fungus,  brought 
about  by  a discoloration  of  the  threads  lying  close  to  the  substratum 
and  the  appearance  of  stroma  scattered  over  the  surface,  giving  it  a 
punctiform  appearance.  This  growth  spread  until  the  entire  surface 
presented  a blackened  aspect,  studded  with  numerous  points. 

Compared  with  cultures  of  the  type  of  Gleeosporium  fructigenum,  the 
Melanconium  fuligineum  seems  to  be  generically  distinct,  as  shown  by 
the  characters  of  its  germination,  growth  in  the  agar  plate,  and  the 
characters  of  fructification  on  a more  solid  artificial  substratum-like 
sterilized  bean  stems. 

Powdery  mildew  of  crucifers  (pp.  305,  306). — The  author  mentions 
finding  at  the  station  in  1893  O'idium  balsamii  on  Japanese  cabbage, 
turnips,  and  Scotch  kale,  and  in  1889  upon  ruta  bagas  at  Auburn, 
Alabama.  This  mildew  has  been  known  as  destructive  in  England,  but 
as  observed  by  the  author,  although  very  abundant  on  some  of  the 
hosts,  it  did  not  seem  to  be  very  injurious.  The  author  suggests  that 
possibly  this  mildew  may  be  ultimately  referred  to  Erysiphe.  He  found 
the  haustoria  were  lobed,  as  has  already  been  shown  for  Erysiphe 
galeopsidis , and  it  may  be  a conidial  form  of  that  fungus.  In  size  and 
form  the  conidia  of  the  two  agree  very  well. 

Effect  of  fungicides  upon  the  germination  of  corn,  A.  S.  Hitch- 
cock and  M.  A.  Oaklet on  ( Kansas  Sta.  Bui.  No.  41 , Dec .,  1893 , pp. 
63-79). — The  object  of  the  experiments  detailed  in  this  bulletin  was  to 
determine  the  effect  upon  the  germinating  power  of  seeds  produced  by 
a treatment  with  such  chemicals  as  are  likely  to  be  used  as  fungicides. 
The  treatment  employed  was  that  of  soaking  the  seed  for  a definite 
period  in  a solution  of  some  chemical  of  known  strength.  A compari- 
son of  the  seeds  of  corn,  wheat,  pumpkin,  lettuce,  mustard,  alfalfa, 
tomato,  and  castor  bean  showed  practically  the  same  effect  upon  all,  the 
only  difference  being  due  to  the  resistant  powers  of  the  seed  coats. 

Consequently  corn  was  chosen  for  the  experiments  detailed  by  the 
authors.  The  seed  used  was  of  an  ordinary  dent  variety  of  corn.  A 
definite  number  of  grains  was  counted  and  placed  in  a solution  of  the 
chemical  to  be  tested.  After  remaining  for  the  required  length  of  time 
the  grains  were  rinsed  and  planted  in  moist  sand  m germinating  pans, 
the  pans  being  covered  with  glass.  As  a check  for  each  experiment  an 
equal  number  of  grains  were  soaked  in  water  the  same  length  of  time 
and  planted  alongside  the  others. 

The  chemicals  used  were  mostly  chemically  pure.  The  strength  of 
the  solutions  varied  with  different  fungicides  from  0.05  to  20  per  cent. 

Tabulated  information  is  given  as  to  the  chemicals  used,  strength 
of  solution,  number  of  hours  the  seed  were  soaked,  date  of  soaking, 
date  of  germination,  and  date  and  amount  of  the  germination  of  each 
check.  Altogether  82^hemicals  were  tested  in  various  strengths, 
making  about  400  experiments.  Some  of  the  solutions  were  found  to 
effect  the  vitality  of  the  seed  much  more  than  others. 
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The  fungicides  are  grouped  into  five  groups,  based  upon  the  effect 
which  they  exerted  upon  the  seed,  as  follows:  Group  1,  germination 
entirely  prevented;  group  2,  germination  less  than  50  per  cent;  group 
3,  germination  from  50  to  80  per  cent;  group  4,  germination  from  80  to 
100  per  cent,  but  greatly  retarded;  and  group  5,  germination  scarcely 
affected.  Some  of  the  fungicides  in  group  1 which  entirely  prevented 
germination  were  copper  acetate,  half  strength,  twenty- four  hours;  full 
strength,  twenty-four  hours;  mercuric  chloride,  0.1  per  cent,  twenty- 
four  hours;  0.5  per  cent,  twenty-four  hours;  1 per  cent,  twenty-four 
hours;  6 per  cent,  one,  three,  five,  and  eight  hours;  6 per  cent,  one, 
three,  five,  and  eight  hours;  nitric  acid,  5 per  cent,  twenty-four  hours; 
potassium  cyanide,  5 per  cent,  twenty-four  hours;  10  per  cent,  twenty- 
four  hours;  potassium  nitrate,  10  percent,  ninety-six  hours;  sodium 
arseniate,  5 per  cent,  eight,  sixteen,  and  twenty-four  hours;  2.5  per 
cent,  twenty-four  hours;  10  per  cent,  five,  eight,  and  twenty-four  hours; 
20  per  cent,  five  and  eight  hours;  and  sodium  ammonium  phosphate, 
10  per  cent,  twenty-four  hours.  Some  of  the  fungicides  of  group  4 
which  gave  a retarded  germination  of  from  80  to  100  per  cent  were 
copper  chloride,  10  per  cent,  twenty-four  hours ; copper  nitrate,  10  per 
cent,  twenty-four  hours;  ferric  chloride,  10  per  cent,  twenty-four  and 
forty- eight  hours;  ferrous  sulphate,  10  per  cent,  twenty-four,  forty  eight, 
and  seventy-two  hours;  lead  acetate,  10  per  cent,  twenty-four  and  forty- 
eight  hours;  mercuric  chloride,  0.1  per  cent,  one,  three,  five,  eight,  and 
seventy-two  hours;  1 per  cent,  one  hour;  nitric  acid,  2 per  cent,  two 
hours;  potassium  cyanide,  1 per  cent,  one  hour;  5 per  cent,  one  and 
three  hours;  10  per  cent,  one  hour;  sodium  arsenite,  0.5  per  cent,  one, 
three,  five,  and  eight  hours;  sodium  sulphite,  5 per  cent,  twenty  four 
hours;  10  per  cent,  forty-eight  hours;  and  zinc  sulphate,  10  per  cent, 
twenty-four  and  forty-eight  hours.  Among  the  fungicides  of  group  5 
which  scarcely  affected  germination  were  potassium  acetate,  10  per  cent, 
twenty-four  hours;  potassium  cyanide,  0.5  percent,  one  hour;  potas 
sium  sulphide,  10  per  cent,  twenty-four  hours;  sodium  acetate,  10  per 
cent,  twenty-four  and  forty-eight  hours;  and  sodium  sulphate,  10  per 
cent,  twenty-four  and  forty- eight  hours.  The  effect  of  the  fungicides 
upon  the  vitality  of  the  seed  was  shown  first  by  the  germination  being 
retarded,  then  by  the  percentage  of  germination  being  lowered,  and 
finally  by  the  entire  prevention  of  germination.  In  general,  the  effect 
upon  the  seed  is  proportional  to  the  time  of  soaking  and  the  strength 
of  the  solution. 

The  authors  conclude  that  a chemical  to  be  of  value  as  a fungicide 
must  not  be  used  in  a solution  of  such  strength  as  to  injure  the  vitality 
of  the  treated  seed. 

A comprehensive  bibliography  is  given  of  the  effect  of  fungicides 
upon  the  germination  of  seed.  ♦' 
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ENTOMOLOGY. 

Aster  beetles,  W.  C.  Sturgis  ( Connecticut  State  Sta,  Report  for 
1893 , p.  86). — Brief  notes  on  the  occurrence  of  Cantharis  atrata  on  the 
asters,  causing  great  damage  to  the  tiower  heads.  The  oi  dinary  insec- 
ticides seem  to  be  of  little  value  in  combating  the  attack  of  this  insect, 
a better  method  being  to  shake  or  brush  the  insects  into  shallow  pans 
containing  kerosene. 

The  pear  leaf  blister,  M.  V.  Slingerland  {New  York  Cornell  Sta. 
Bui.  No.  61 , Dec.,  1893 , pp.  317-328 , Jigs.  5). — In  Bulletin  No.  23  of  the 
station  (E.  S.  B.,  vol.  n,  p.  420)  the  disease  caused  by  the  pear  leaf 
I blister  mite  was  described  and  discussed  at  some  length.  Continued 
| investigations  have  resulted  in  the  addition  of  new  facts  in  the  life  his- 
tory and  methods  of  combating  this  Phytoptus. 

In  the  previously  mentioned  bulletin  the  method  for  combating  the 
pest  was  to  pick  the  affected  leaves  and  burn  them.  While  experiment- 
ing to  learn  the  effects  of  kerosene  oil  on  wood  it  was  noticed  that  every 
crevice  of  the  wood  was  penetrated  with  surprising  thoroughness,  and 
it  wras  at  once  suspected  that  kerosene  might  be  used  with  effectiveness 
against  this  mite  while  in  its  winter  quarters  under  the  bud  scales. 

In  1891,  2 trees  were  treated  with  undiluted  kerosene,  1 with  kerosene 
emulsion  diluted  with  2£  parts  of  water,  and  1 tree  left  as  a check.  In 
the  spring  the  mites  appeared  abundantly  on  the  check  tree,  but  upon 
the  treated  ones  no  more  than  a dozen  galls  appeared  during  the  season. 

In  September,  1892,  1G  trees  were  selected  and  labeled  and  in  March, 
1893,  were  sprayed  with  kerosene  emulsion  diluted  with  from  3 to  10 
parts  of  water,  2 trees  being  left  as  checks.  On  July  10  the  2 trees 
which  had  not  been  sprayed  were  badly  infested.  The  results  on  the 
others  showed  that  tlie  emulsion  was  effective  when  diluted  with  not 
more  than  8 parts  of  water. 

The  author  concludes  that  the  pear  leaf  blister  can  be  nearly  or 
| entirely  exterminated  in  a badly  infested  orchard  by  a single  thorough 
spraying  of  the  trees  in  winter  with  kerosene  emulsion  diluted  with 
from  5 to  7 parts  of  water. 

A bibliography  of  the  insect  in  question  completes  the  contribution. 

Quince  leaf  miner,  W.  0.  Sturgis  ( Connecticut  State  Sta.  Report  for 
; 1893,  pp.  80, 81,  plate  1). — Last  September  the  author  received  a number 
of  quince  leaves  riddled  with  holes  varying  from  one  eighth  to  one  fourth 
of  an  inch  in  diameter.  The  specimens  were  submitted  to  the  Division 
of  Entomology  of  this  Department,  and  determined  as  the  work  of  the 
quince  leaf  miner  ( Aspidisca  splendoriferella).  The  adult  insect  is  a 
small  moth  which  lays  its  eggs  in  the  leaves  of  the  apple,  quince,  and 
pear.  The  larvae  mine  between  the  surface  of  the  leaf,  finally  cutting 
their  way  out,  leaving  a round  hole,  and  migrate  with  their  cases  to 
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the  branches  of  the  tree,  where  they  pass  the  winter.  When  very 
abundant  they  can  be  easily  destroyed  by  scraping  the  cases  from  the 
trunk  and  main  limbs,  thus  preventing  an  after  crop  of  moths.  If 
instead  of  being  scraped  the  trees  are  sprayed  with  a strong  solution 
of  kerosene  emulsion  after  the  leaves  have  fallen,  most  of  the  cases 
will  be  penetrated  and  the  inclosed  moths  killed. 

Pests  of  shade  and  ornamental  trees,  H.  Garman  (. Kentucky 
Sta.  Bui.  Wo.  47,  Bee.,  1893 , pp.  3-53 , Jigs.  14). — A popular  bulletin 
on  the  injuries  to  which  shade  and  ornamental  trees  are  subject.  Gen- 
eral notes  are  given  on  the  attacks  by  various  kinds  of  insects  and 
fungi  and  methods  of  treating  the  same  are  suggested.  The  trees 
most  liable  to  attack  in  the  locality  of  the  station  are  the  poplar,  box- 
elder,  black  locust,  and  walnut,  while  the  tulip  trees,  sweet  gum,  and 
sugar  maple  usually  escape. 

Spraying  apparatus  and  formulas  for  insecticides  are  given,  together 
with  descriptions  of  other  methods  of  combating  insect  injuries. 
Descriptions,  life  history,  and  means  for  repression  are  given  for  the 
following:  Fallwebworm  (Hyphantria  cunea),  bag  worm  (Tliyridopteryx 
ephemercej'ormis),  catalpa  sphinx  {Sphinx  catalpce),  walnut  caterpillar 
(. Datana  integerrima),  locust  leaf  miners  ( Lithocolletis  rohiniella , L. 
ostensaekenella,  Gracillaria  rohiniella,  and  Odontota  scutellaris),  locust 
leaf  skeletonizer  (Gelechia  pseudacaciella),  locust  skipper  (. Eudamus 
tityrus),  poplar  defoliator  (lchihyura  inclusa),  elm  borer  ( Saperda  tri- 
dentata),  pine  bark  beetle  ( Tomicus  calligraphus),  and  maple  bark  louse 
{Pulvi naria  innumerabilis). 

Insects  of  1893,  T.  D.  A.  Cockerell  {New  Mexico  Sta.  Bui.  No. 
10,  Sept.,  1893,  pp.  16,  Jigs.  5). — Popular  illustrated  notes  are  given 
of  the  army  worm,  San  Jose  scale,  cochineal  insect,  and  cottony  scale 
of  the  osage  orange,  and  descriptive  lists  of  miscellaneous  insects. 

Inspection  of  Paris  green  in  Louisiana,  W.  C.  Stubbs  {Louis- 
iana Stas.  Bui.  No.  23,  2d  ser.,  Nov.,  1893,  pp.  778-782). — The  text 
of  the  State  law  regulating  the  sale  of  Paris  green  is  given  with  com- 
ments, and  the  method  of  analyses  pursued  at  the  station  is  described. 
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E.  W.  Allen,  Editor. 

One  hundred  American  rations  for  dairy  cows,  F.  W.  Wqll 

( Wisconsin  Sta.  Bui.  No.  38,  Jan.,  1894,  pp.  47). — This  bulletin  is  a con- 
tinuation of  the  records  of  the  rations  fed  to  dairy  cows  by  farmers. 
Those  previously  collected  by  this  station  have  been  published  in 
Bulletin  No.  33  of  the  station  (E.  S.  R.,  vol.  iv,  p.  740).  The  100 
rations  here  published  are  those  fed  by  farmers  in  23  States  and  in 
Canada.  The  data  given  include  the  number  of  cows  giving  milk, 
breed,  average  weight  of  the  cow,  annual  yield  per  cow,  the  purpose 
for  which  the  cows  are  kept  (milk,  butter,  or  cheese),  and  the  amounts 
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of  the  various  constituents  of  each  ration  fed  per  animal  daily.  From 
these  data  a summary  is  given  showing  the  amounts  of  digestible 
nutrients  in  each  ration,  and  these  are  summarized  by  States.  The  sta- 
tistics were  obtained  by  addressing  a large  number  of  representative 
farmers  through  the  mails,  and  selecting  from  the  replies  received  100 
which  were  fairly  complete.  The  full  statistics  for  these  were  then 
supplied  by  additional  correspondence. 

In  summarizing  the  results  the  author  says: 

Number  of  coivs. — The  hundred  herds,  the  feeding  of  which  we  are  considering  in 
this  bulletin,  contained  in  the  aggregate  2,921  cows  in  milk  during  the  winter  of 
1893;  the  herds  contained  from  5 to  150  animals,  the  average  number  being  29  ani- 
mals. 

Breeds  represented. — Nearly  all  the  different  breeds  of  milch  cows  found  in  this 
country  are  represented  in  the  herds;  the  Jerseys  lead,  and  next  in  number  come 
the  Holsteins,  Shorthorns,  Guernseys,  and  Ayrshires,  in  the  order  given,  with  single 
representatives  of  the  Brown  Swiss,  Red  Polled,  and  Devon  cattle. 

Yield  of  millc  and  butter. — Referring  to  the  comment  on  these  figures,  we  note  that 
the  average  annual  yields  of  milk  and  butter  reported  were  6,314  pounds,  and  303 
pounds  per  head,  respectively ; 68  farmers  reported  their  average  yields  of  milk  and 
51  those  of  butter.  The  yields  range  from  3,000  to  12,000  pounds  of  milk,  and  from 
165  to  497  pounds  of  butter. 

Average  per  cent  of  fat  in  herd  milk. — The  average  per  cent  of  fat  in  herd  milk  was 
reported  by  54  farmers;  the  figures  range  between  3.5  and  6 per  cent,  with  a general 
average  of  4.59  per  cent. 

The  farmers  giving  the  average  fat  content  of  their  herd  milk  were  not  always 
the  same  as  those  reporting  the  annual  milk  and  butter  product  per  cow,  so  that  the 
average  figures  for  these  data  are  not  directly  comparable.  In  going  over  all  the 
figures  carefully  it  seems  very  likely  that  the  average  yield  of  butter  reported  is 
very  nearly  correct.  While  it  may  have  been  overestimated  in  some  cases,  in  others 
no  allowance  was  made  for  the  milk  consumed  as  such,  so  that  the  average  may  be 
considered  about  right ; that  is,  a little  more  than  300  pounds  of  butter  per  year 
per  cow.  * * * 

Time  during  which  cows  go  dry. — As  will  be  learned  by  a glance  at  the  tables,  the 
practice  followed  by  the  majority  of  farmers  in  regard  to  the  drying  off  of  cows 
is  to  give  them  a rest  of  from  one  to  two  months  previous  to  calving.  Some  farmers 
report  that  they  can  not  dry  off  their  cows,  or  only  with  difficulty,  but  they  are  in 
the  minority.  The  practice  of  milking  up  to  the  time  of  calving  is  strongly  con- 
demned by  the  best  authorities;  it  impairs  the  constitutional  strength  of  both 
mother  and  calf,  and  reduces  the  production  of  milk  or  butter  during  the  subsequent 
period  of  lactation.  * * * 

Feeding  stuffs  used. — The  list  of  rations  given  includes  3 succulent  feeds,  18 
coarse  dry  fodders,  27  concentrated  feed  stuffs,  6 kinds  of  roots  and  tubers,  and  1 
miscellaneous  feed  (skim  milk) — in  all  56  different  kinds  of  feeds.  The  following 
list  shows  the  number  of  times  which  the  more  important  feeds  appear  in  the 
rations : 


•Corn  silage 64  times. 

Boots 13  times. 

Corn  fodder  and  stalks 35  times. 

Mixed  hay 42  times. 

Timothy  hay. 21  times. 

Oat  straw 16  times. 

Clover  hay 40  times. 

Wheat  bran 73  times. 

Wheat  shorts 13  times. 

Wheat  middlings 11  times. 


Corn  meal 42  times. 

Corn-and-cob  meal 14  times. 

Wheat 3 times. 

Oats 35  times. 

Barley 13  times. 

Linseed  meal 37  times. 

Cotton-seed  meal 35  times. 

Pea  meal 6 times. 

Malt  sprouts 3 times. 

Gluten  meal 8 time*. 
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Nutrients  in  the  various  rations. — As  only  a few  rations  were  secured  from  some 
of  the  States,  the  average  figures  for  each  State  do  not  offer  reliable  data  for 
comparison. 

[Hence  the  average  rations  for  different  sections  have  been  grouped.] 


Nutrients  in  rations  for  dairy  coivs. 


Number 

Dry 

matter. 

Digestible  matter. 

N utritive 
ratio. 

of 

rations. 

Protein. 

Carbo- 

hydrates. 

Eat. 

Total. 

New  England  States .... 

11 

Pounds. 
24.  28 

Pounds. 
2. 10 

Pounds. 
13. 19 

Pounds. 
0.  75 

Pounds. 
16.  04 

1:  7.1 

Middle  States ... 

31 

24.  65 

2.  27 

13.68 

0.  82 

16.  77 

1 : 6.  8 

Central  States 

20 

22.  97 

1.  97 

12.  78 

0.  72 

15.  47 

1:  7.  3 

North.  Central  States  .... 

21 

25.  79 

2.  08 

13.79 

0.  68 

16.  55 

l ; 7.  3 

Southern  States  

2 

23.  48 

2.  00 

12. 14 

1.05 

15. 19 

1:  7.  2 

Rocky  Mountain  States 

30.  81 

3. 12 

15.  39 

0.  79 

19.  30 

1:  5.  5 

'Pacific  States _ 

1 

21.  60 

2.  68 

10.  54 

0.  55 

13.77 

1:  4.  4 

flan  a da,  

9 

21.  57 

1.  76 

11.  69 

0.  63 

14.  08 

1:7.4 

* * * Including  the  28  rations  previously  published,  and  combining  the  New 

England  and  Middle  States,  the  Central  and  North  Central  States,  the  Rocky  Moun- 
tain States,  and  Washington,  we  have  the  following  table  of  summary : 


Summary  of  rations  for  dairy  cows. 


Number 

Dry 

matter. 

Digestible  matter. 

Nutritive 

ratio. 

of 

rations. 

Protein. 

Carbo- 

hydrates. 

Eat. 

Total. 

Eastern  States  .......... 

55 

Pounds. 
24  38 

Pounds. 
2.  20 

Pounds. 
13. 31 

Pounds. 
0.  77 

Pounds. 
16. 28 

1:  6.  8 

Middle  States 

56 

24.  64 

2.08 

13. 37 

0.  72 

16. 17 

1:7.2 

Southern  States. - 

2 

23.48 

2.  00 

12. 14 

1.  05 

15.19 

1:  7.2 

Western  States 

6 

29.  28 

3.  05 

14.  58 

0.  75 

18.38 

1:5.3 

Canada 

9 

21.  57 

1.76 

11.  69 

0.  63 

14.08 

, 1:7.4 

As  will  be  seen,  the  average  rations  fed  in  the  Eastern,  Southern,  and  Middle 
States  are  very  nearly  identical.  The  Canadian  rations  are  all  lighter  rations  than 
these  (with  but  one  exception),  while  the  nutritive  ratio  is  slightly  wider.  Eight 
outof  the  nine  Canadian  farmers  reporting  give  their  specialty  of  farming  as  breeding. 

The  Western  rations  are  greatly  heavier  and  of  a narrower  nutritive  ratio,  owing 
to  the  large  extent  to  which  alfalfa  enters  into  the  rations.  The  number  of  rations 
secured  from  these  States  is  too  small,  however,  to  allow  of  generalizations  as  to  the 
system  of  feeding  practiced  there. 

Combining  all  the  above  128  rations  which  have  been  fed  by  successful  dairy 
farmers  and  breeders  in  the  various  parts  of  our  continent,  we  have  the  following 
average  American  ration,  as  it  may  be  called: 

American  standard  ration  for  dairy  cows. 


Dry 

matter. 

Digestible  matter. 

Nutritive 

ratio. 

Protein. 

Carbo- 

hydrates. 

Eat. 

Total. 

A verage  for  1 28  b erd  a 

Pounds. 
24. 51 

Pounds. 

2.15 

Pounds. 
13. 27 

Pounds. 
0. 74 

Pounds. 
16. 16 

1:6.9 

This  ration  is  practically  the  same  as  the  [average]  one  published  in  Bulletin  No.  33 
and  in  our  Ninth  Report  (E.  S.  R.,  vol.  v,  p.  502) ; it  is  believed  that  it  will  be  found 
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correct  for  our  American  conditions  except  perhaps  for  those  of  the  Rocky  Mountains 
and  the  Pacific  States.  While  local  conditions  or  the  business  methods  of  farming 
in  some  places  may  make  a ration  desirable  which  contains  more  protein  than  this, 
and  has  a narrower  nutritive  ratio  as  a consequence,  we  feel  confident  that  in  the 
large  majority  of  cases  its  adoption  will  give  satisfactory  results,  and  that  it  is  pref- 
erable to  the  German  standard  ration,  so  long  placed  before  our  stock  feeders  as  the 
ideal  one,  the  nutritive  ratio  of  which  is  1 :5.4.  It  is  the  result  of  American  feeding 
experience.  The  majority  of  our  most  successful  dairymen  feed  in  the  way  indicated 
by  the  ration,  and  we  shall  not  go  far  amiss  if  we  follow  their  example. 

As  the  market  prices  of  cattle  foods  and  the  local  conditions  vary  to  such  a great 
extent  with  different  regions  it  is  evident  that  no  universal  “ best”  ration  for  milch 
cows  or  for  any  other  animals  can  be  given.  It  is  believed,  however,  that  any  dairy 
farmer  can  easily  select  from  the  abundant  material  in  the  preceding  pages  a ration 
suited  to  his  condition. 

Experiments  in  feeding  for  milk,  0.  E.  Thorne,  J.  E.  Hickman, 
and  F.  J.  Falkenbach  ( Ohio  Sta.  Bui . No.  50 , Nov.,  1893,  pp.  51-68). 

Synopsis. — Two  experiments  are  reported  in  comparing  corn  silage  with  field  beets 
for  milk  production.  Incidentally  6 pounds  of  corn  meal  was  compared  with  the 
same  amount  of  a mixture  of  wheat  bran  and  linseed  meal.  Sixteen  cows 
divided  into  four  lots  were  used  in  each  trial  and  were  alternated  on  the  beet 
and  silage  rations.  In  both  years  the  cows  consumed  more  dry  matter  and  gave 
more  milk  and  more  butter  fat  while  on  beets,  but  the  percentage  of  fat  in  the 
milk  was  not  materially  affected  by  the  food.  The  yield  of  milk  in  proportion 
to  the  dry  matter  eaten  was  about  6 per  cent  larger  on  the  silage  ration.  Con- 
sidering the  cost  of  growing  and  harvesting  the  two  crops,  the  dry  matter  in  the 
beets  cost  more  than  twice  as  much  as  that  in  the  corn  from  which  the  silage  was 
made.  The  cows  on  corn  meal  produced  slightly  more  milk  for  the  food  con- 
sumed than  those  on  bran  and  linseed  meal.  Those  on  the  latter  ration  pro- 
duced milk  with  the  largest  fat  content;  but  this  may  have  been  a matter  of 
individuality,  as  the  grain  ration  was  not  changed. 

These  experiments  were  made  to  compare  corn  silage  and  field  beets 
for  milk  production,  and  were  in  continuation  of  experiments  reported 
in  Bulletin  vol.  hi,  Bo.  o (second  series)  of  the  station  (E.  S.  B.,  vol. 
ii,  p.  247).  In  the  present  bulletin  two  separate  experiments  are 
described,  made  in  1891  and  1892.  In  each  case  16  cows  were  selected 
from  the  station  herd,  8 being  registered  Jerseys  and  8 grades.  These 
were  divided  into  four  lots,  each  lot  including  2 Jerseys  and  2 grades. 
Each  year  the  experiments  were  made  between  January  and  April  and 
included  four  periods  of  about  three  weeks  each.  Lots  A and  B were 
alternated  with  lots  C and  D,  the  first  two  lots  receiving  beets  in  the 
first  period  and  silage  in  the  second,  and  vice  versa.  Lots  A and  G 
received  6 pounds  of  corn  meal  and  lots  B and  D received  a mixture  of 
3 pounds  each  of  wheat  bran  and  old-process  linseed  meal  per  head 
daily.  The  grain  ration  remained  unchanged  throughout  the  experi- 
ment. — 

The  silage  was  made  from  fodder  corn  containing  from  16  to  17£  per 
cent  of  ear  corn  and  was  fed  at  the  rate  of  30  pounds  per  cow  per  day. 
A portion  of  the  silage  was  left  uneaten.  Fifty  pounds  of  beets  per 
head  were  fed  daily  and  eaten  clean.  In  addition  to  the  above  hay  was 
20279 — No.  9 5 
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fed  ad  libitum , and  it  is  noted  tliat  more  hay  was  eaten  while  on  beets 
than  while  on  silage. 

The  cows  were  milked  twice  and  weighed  daily  and  the  milk  was 
tested  weekly  by  the  Babcock  test.  The  average  daily  yield  of  milk 
and  butter  fat  per  cow  is  shown  in  the  following  table: 

Yield  of  milk  and  butter  fat  per  cow  per  day. 


Year. 


Period 


Food. 


Lots  A and  B. 


Milk. 


Butter 

fat. 


Lots  C and  D. 


Milk. 


Butter 

fat. 


1892. 


II 

III 

I 

II 

III 

IV 


C Beets  . 
I Silage 
C Silage  . 
l Beets . 

{ Silage 
C Silage. 
{ Beets  . 
C Beets  . 
i Silage. 
C Silage. 
J Beets . 
C Beets. 
I Silage 


Pounds. 

17.56 
' 17.50 


Pounds. 
0.  644 
0.  616 


18.  07 

ii.  66 


0. 571 
0.594 


17. 90 

i8.  02 


0.  797 
*6."  780 


17.  57 
18.04' 


0.  761 
*6.' 771 


Pounds. 
14. 92 


14.  70 
is.’ 76 


15.  07 
19.38 


17.  30 

’is.’oi' 

17.  07 


Pounds. 
0.  589 


0. 580 
"6.’  598 


0.610 
"6 "883 
0.800 
"6" 839 
6.’  716 


In  1891  the  average  yield  of  milk  from  16  cows  was  16.63  pounds  per  cow  per  day 
while  feeding  on  beets,  and  16.48  pounds  while  on  silage,  and  in  1892  it  was  18.36 
pounds  while  on  beets  and  17.46  pounds  while  on  silage,  a gain  of  0.15  pound  of  milk 
per  cow  per  day  for  the  beet  ration  in  1891  and  0.90  pound  per  day  in  1892.  In  1890 
the  increased  flow  of  milk  on  the  beet  ration  was  found  to  average  1.34  pounds  per 
cow  per  day  and  in  1889  0.24  pound.  * * * The  average  total  butter  fat  found  in 

the  milk  per  cow  per  day  in  1891  was  0.607  pound  while  the  cows  fed  on  beets  and 
0.587  pound  on  silage,  and  in  1892  it  was  0.818  pound  on  beets  and  0.769  on  silage. 
The  test  would  have  been  more  satisfactory  had  the  fat  determinations  been  made 
daily ; but  they  indicate  that  the  percentage  of  fat  in  the  milk  was  not  materially 
affected  by  the  feed,  but  that  the  total  quantity  of  fat  varied  approximately  with 
the  flow  of  milk,  and  this  was  undoubtedly  increased  by  the  beets. 

The  cows  ate  somewhat  more  food  while  on  beets  than  while  on  silage. 
The  average  per  cow  in  1891  was  26.91  pounds  of  dry  matter  while  on 
beets  and  24.89  pounds  while  on  silage;  and  in  1892,  26.48  pounds  while 
on  beets  and  23.03  pounds  while  on  silage.  The  yield  of  milk  j>er  100 
pounds  of  dry  matter  eaten  was  as  follows : 


Yield  of  milk  per  100  pounds  of  dry  matter  eaten. 


Food. 

Yield  of  milk. 

1891. 

1892. 

On  "he, of.  rati  on  

Pounds. 

62 

Pounds. 

69 

On  silfl.o'o,  ration ....... 

66 

76 
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In  previous  experiments  the  yield  was: 

Yield  of  milk  per  100  pounds  of  dry  matter  eaten. 


Food. 

Yield  of  milk. 

1889. 

1890. 

On  beet  ration  . . T . , ........ ....... 

Pounds. 

59 

62 

Pounds. 

59 

60 

On  silage  ration ............  ................................ 

Thus  it  appears  that  in  the  general  average  of  all  these  experiments  100  pounds  of 
dry  matter  has  produced  about  4 pounds,  or  approximately  6 per  cent,  more  milk 
when  the  cows  were  feeding  on  silage  than  on  beets.  * * * 

In  every  test  there  was  a marked  increase  in  weight  when  the  cows  were  changed 
from  silage  to  beets,  and  a marked  decrease  when  the  opposite  change  was 
made.  * * * 

Considering  all  the  tests  [including  those  in  1889  and  1890]  we  must  conclude  that 
a part  of  the  increased  live  weight  shown  while  feeding  on  beets  was  actual  gain, 
but  the  data  are  not  sufficient  to  justify  an  estimate  of  the  average  amount  of  gain. 
The  gains  in  live  weight  have  been  more  uniform  while  feeding  on  beets,  as  would 
be  expected  from  the  greater  regularity  with  which  the  beets  were  eaten.  * * * 

In  the  general  average  of  the  two  experiments,  the  cows  consumed  127  pounds  of 
food  and  drink  per  head  per  day  while  on  beets  and  101  pounds  while  on  silage,  a 
difference  of  26  pounds  per  day.  One  pound  of  this  may  be  accounted  for  in  the 
increased  flow  of  milk  and  possible  gain  in  live  weight  while  on  beets,  leaving  25 
pounds  to  be  found  in  the  excretions. 

The  yield  of  corn  fodder  used  for  silage  was  at  the  rate  of  about  6,000 
pounds  of  dry  matter  per  acre,  and  the  yield  of  beets  was  15f  tons  per 
acre,  a little  more  than  3,000  pounds  of  dry  matter.  As  the  cost  of 
raising  and  harvesting  the  beets  was  greater  than  that  of  the  silage 
corn  the  dry  matter  of  the  beets  cost  more  than  double  that  of  the 
corn. 

At  this  difference  of  cost  our  experiments  plainly  show  that  beets  can  not  be  used 
with  economy  as  a considerable  part  of  a feeding  ration.  If  they  are  to  be  used 
with  protit  it  must  be  in  small  quantity  and  for  the  purpose  of  securing  their 
effect  as  appetizers. 

It  must  be  remembered,  however,  that  these  experiments  have  been  made  in  a 
region  where  corn  is  at  its  best,  but  which  is  considerably  south  of  the  latitude 
best  adapted  to  beets.  It  is  quite  probable,  therefore,  that  in  more  northerly  regions 
the  use  of  beets  as  compared  with  silage  will  be  found  relatively  more  profitable 
than  is  shown  iu  these  tests. 

Corn  meal  vs.  bran  and  linseed  meal  (pp.  66-68). — Incidentally  a com- 
parison was  made  of  a ration  of  6 pounds  of  corn  meal  per  day  and 
one  consisting  of  a mixture  of  3 pounds  each  of  bran  and  old-process 
linseed  meal.  In  the  two  years  the  cows  receiving  corn  meal  produced 
69  and  75  pounds  of  milk,  respectively,  per  100  pounds  of  dry  matter 
in  the  food;  and  those  on  bran  and  linseed  meal  produced  66  and  69 
pounds,  respectively.  The  percentage  of  fat  in  the  milk  was  from  0.3 
to  0.5  per  cent  higher  in  the  case  of  the  cows  receiving  the  mixture  of 
bran  and  linseed  meal.  “It  is  possible  that  all  the  difference  here 
shown  may  be  due  to  difference  in  productive  power  of  the  different 
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cows,”  as  the  grain  ration  of  the  cows  was  not  changed  during  the 
trial. 

In  the  average,  the  cows  receiving  the  corn  meal  have  made  the  larger  gain  in  live 
weight,  but  the  difference  is  too  small  and  too  irregular  to  justify  overlooking  the 
factor  of  individuality. 

The  productive  capacity  of  different  cows,  0.  E.  Thorne,  J.  F. 
Hicioian,  and  F.  J.  Falkenbach  ( Ohio  Sta.  Bui.  No.  50,  Nov.,  1893 , 
pp.  68-74). — Data  as  to  the  average  live  weight,  number  of  days  since 
last  calving,  consumption  of  dry  matter,  and  production  of  milk  and 
butter  are  tabulated  for  each  of  the  cows  used  in  the  two  experiments 
in  feeding  for  milk  described  above. 

Eighteen  cows  showed  a gain  in  live  weight,  the  average  gain  being  0.354  pound, 
or  one  third  pound  per  cow  per  day;  the  butter  fat  production  of  these  18  cows 
averaging  3.06  pounds  per  100  pounds  of  dry  matter  in  the  food.  Twelve  cows  lost 
in  live  weight  during  the  test,  the  average  loss  being  0.300  pound  per  day,  and 
these  cows  produced  an  average  of  3.47  pounds  of  butter  fat  for  each  100  pounds  of 
dry  matter  in  the  food.  * * * 

If  we  compare  the  figures  giving  the  production  of  butter  fat  with  those  showing 
the  gain  or  loss  in  live  weight  we  shall  find  that  as  a rule  the  live  weight  increased 
when  the  production  of  butter  fat  fell  below  the  average,  and  that  there  was  a fall- 
ing off  in  live  weight  when  the  butter  fat  exceeded  the  average.  * * * 

The  cows  received  on  the  average  0.75  pound  of  crude  fat  per  cow  per  day  in  the 
food,  while  0.79  pound  per  day  was  found  in  the  milk,  the  live  weight  at  the  same 
time  showing  an  increase.  In  other  words,  more  fat  was  found  in  the  milk  than 
the  total  quantity  given  in  the  food,  thus  showing  that  while  the  fat  of  the  food 
may  be  one  of  the  sources  of  the  fat  of  the  milk  there  must  also  be  other  sources. 

The  observations  on  these  cows  are  compared  with  those  made  on 
herds  of  cows  at  the  Wisconsin  and  New  York  State  Stations.  The 
authors’  conclusions  on  this  subject  are  as  follows: 

(1)  When  fed  a ration  composed  of  about  one  fifth  to  one  fourth  grains  and  the 
remainder  coarse  foods  of  good  quality,  our  cows  and  those  of  several  other  sta- 
tions have  produced  an  average  of  about  3.2  pounds  of  butter  fat  to  each  100  pounds 
of  dry  matter  in  the  food,  besides  making  a small  gain  in  live  weight. 

(2)  In  general,  when  this  rate  of  production  of  butter  fat  has  been  exceeded 
there  has  been  a loss  in  live  weight,  and  when  the  butter  fat  has  fallen  below  this 
rate  there  has  been  a gain  in  live  weight. 

(3)  Individual  exceptions  to  this  general  rule  show  that  while  some  cows  may 
return  a handsome  profit  on  their  food,  others  may  be  fed  at  an  actual  loss,  even 
when  both  butter  fat  and  increase  of  live  weight  are  counted  at  full  value. 

Ratio  between  increase  of  live  weight  and  production  of  but- 
ter fat,  O.  E.  Thorne,  J.  F.  Hickman,  and  F.  J.  Falkenbach  ( Ohio 
Sta.  Bui.  No.  50,  Nov.,  1893 , pp.  74-84). — The  experiments  on  the  pro- 
duction of  milk  reported  above  “ clearly  show  that  with  the  same  food 
and  under  the  same  treatment  the  vital  machinery  of  one  cow  may 
transform  into  butter  fat  an  amount  of  fat  equivalent  to  all  that  is 
found  in  the  food;  another  may  supplement  this  with  fat  previously 
stored  up  in  the  body;  and  still  another  may  convert  into  butter  fat 
other  constituents  of  the  food  than  its  fat;  while  others  may  divert  the 
fat  of  the  food  into  the  formation  of  body  fat  rather  than  butter  fat.” 
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For  measuring  the  efficiency  of  the  food  or  the  t *tal  capacity  of  a 
cow  the  authors  believe  it  necessary  that  some  factor  be  found  by  which 
the  increase  of  live  weight  may  be  compared  with  the  production  either  of 
butter  fat  or  total  milk  solids.  With  this  end  in  view  the  results  of 
such  recent  experiments  in  steer  feeding  as  contain  the  necessary  data 
have  been  compiled  by  the  authors  and  are  given  in  the  following  table : 


Productivity  of  food  in  steer  feeding. 


Station. 

Number 
of  steers 
in  test. 

Age  at 
end  of 
test. 

Gain  in  live  weight 

Per  day. 

Per  100 
pounds 
dry  mat- 
ter fed. 

Massachusetts ^ 

New  Vork.  State 

7 

7 

5 
12 

6 

8 
4 

Years. 

1 

2 

1 h 

3 

2 
3 
3 

1 

2 

Pounds. 
1.36 
1. 45 
1.27 
2. 17 

1.48 
2. 50 
2.  78 

2. 48 
3. 03 

Pounds. 
9.24 
7.  65 
11.29 
9.26 
1 11. 13 

10.  00 
11.60 
11.35 
9. 55 

V irginia  

Ontario 

Kansas 

Maryland 

A vp.rs  cta , __  _ _ 

18 

18 

10. 03 

1 

In  the'general  average  it  appears  that  the  increase  in  live  weight  per  100  pounds 
of  dry  matter  fed  to  steers  has  been  about  three  times  as  great  as  the  production  of 
butter  fat  from  the  same  quantity  and  kind  of  feed  fed  to  cows  giving  milk.  . 

This  ratio  of  3 pounds  increase  in  live  weight  to  1 of  butter  fat  must  be  accepted 
as  true  in  a general  way  only.  We  know  that  it  requires  less  food  to  produce 
a pound  of  live  weight  at  the  beginning  than  at  the  end  of  the  fattening  period, 
and  in  general  that  the  quantity  of  food  required  increases  with  the  age  of  the  ani- 
mal; we  know,  also,  that  it  requires  less  food  to  produce  a pound  of  butter  fat  at 
the  beginning  than  at  the  end  of  the  period  of  lactation;  we  know  that  there  is  an 
increased  tendency  to  substitute  flesh  production  for  production  of  butter  fat  as  lac- 
tation progresses,  but  we  do  not  know  the  ratio  in  which  this  substitution  takes 
place. 

[From  summaries  of  data  obtained  in  experiments  at  the  Wisconsin  and  Ohio  sta- 
tions] it  appears  that  in  the  case  of  these  young  and  still  growing  cows  there  was  an 
almost  exact  compensation  between  the  fluctuations  in  butter  fat  production  and 
live  weight  increase,  on  the  hypothesis  that  3 pounds  of  increase  in  live  weight 
may  take  the  place  of  1 pound  production  of  butter  fat;  but  the  older  cows,  used 
in  the  Wisconsin  and  Ohio  tests,  manifest  a loss  of  productiveness  of  butter  fat  as 
lactation  progresses,  which  is  not  fully  compensated  by  the  increase  in  live  weight, 
as  reckoned  on  this  basis.  * * * 

The  foregoing  study  of  experimental  data  shows  that  very  great  differences  may 
exist  between  the  ability  of  different  animals  to  utilize  the  food  given  them  in  the 
production  of  butter  fat  or  increase  of  live  weight. 

It  justifies  the  expectation,  however,  that  when  more  complete  and  perfect  data 
are  obtained  it  will  be  found  that  these  forms  of  productive  energy  may  replace 
each  other  under  a general  average  ratio  of  about  3 pounds  of  increase  in  live  weight 
to  1 pound  in  yield  of  butter  fat. 

It  indicates  that  this  ratio  may  be  temporarily  modified  by  age,  by  advancement 
in  lactation,  or  in  fattening,  and  by  breed ; but  that  the  average  increase  in  live 
weight  over  the  entire  period  of  fattening  and  the  average  production  of  butter  fat 
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through  entire  periods  of  lactation,  as  well  as  the  average  gain  or  loss  in  live  weight 
during  lactation,  may  he  compared  upon  this  basis  with  a relatively  small  margin 
of  error. 

A study  of  the  data  for  the  cows  in  the  dairy  test  at  the  World’s 
Fair  leads  to  the  following  statement: 

The  superior  productiveness  of  individual  cows  employed  in  the  World’s  Fairtest 
at  Chicago  demonstrates  the  possibility  of  achieving  a great  increase  in  average 
productiveness  through  intelligent  selection  and  better  feeding. 


DAIRYING. 

E.  W.  Allen,  Editor. 

Investigations  relating  to  the  manufacture  of  cheese,  part  IV, 

L.  L.  Van  Slyke  {New  York  State  Sta.  Bui.  No.  65 , n.  ser .,  Jan.,  1894, 
pp.  25-158). 

Synopsis. — A summary  is  given  of  the  results  of  some  25CL  experiments  in  cheese- 
making  covering  two  years — 1892  and  1893 — including  data  as  to  the  composition 
of  the  milk,  cheese,  and  whey,  the  loss  of  ingredients,  etc.  It  was  found  that 
on  an  average  50.52  per  cent  of  the  total  solids,  91.13  per  cent  of  the  fat,  and 
75.72  per  cent  of  the  casein  and  albumen  in  the  milk  were  recovered  in  the 
cheese.  The  loss  of  fat  in  the  whey  was  quite  independent  of  the  fat  content 
of  the  milk,  but  was  due  either  to  the  condition  of  the  milk  or  the  conditions  of 
manufacture.  The  loss  of  casein  and  albumen  was  little  affected  by*the  condi- 
tions of  manufacture,  but  was  governed  chiefly  by  the  amount  of  albumen  in  the 
milk,  most  of  which  passed  into  the  whev.  Very  little  casein  was  lost.  The 
amount  of  green  cheese  made  for  each  pound  of  fat  in  the  milk  ranged  from  2.52 
to  3.06  and  averaged  2.72  pounds. 

Experiments  in  cheese-making  were  begun  by  the  station  in  1891. 
They  were  continued  in  1892  and  1893  at  cheese  factories  and  at  the 
station.  Eleven  bulletin s,  aggregating  nearly  700  pages,  have  already 
been  published  on  these  experiments.  The  experiments  in  1892  were 
summarized  in  Bulletin  No.  50  (n.  ser.)  of  the  station  (E.  S.  R.,  vol.  iv,  p. 
945).  Accounts  of  work  in  1893  were  published  in  Bulletins  Nos.  54, 
56,  60,  61,  and  62  (n.  ser.)  of  the  station  (E.  S.  R.,  vol.  V,  pp.  85,  211, 
603,  605,  689).  The  present  bulletin  summarizes  the  work  done  in  1892 
and  1893. 

“Our  investigation  has  included  over  250  experiments  relating  to 
the  manufacture  of  American  cheese  and  over  150  of  these  have  been 
confined  to  cheese  factories.” 

The  process  of  cheese  making  was  studied  in  50  cheese  factories 
located  in  8 of  the  largest  cheese-producing  counties  of  the  State.  u In 
this  work  there  have  been  used  about  750,000  pounds  of  milk,  repre- 
senting the  average  of  not  less  than  5,000,000  pounds  of  milk  and  the 
product  of  over  15,000  cows.  The  cows  were  very  largely  natives, 
though  there  were  many  grades  and  a few  thoroughbreds.” 

The  analytical  work  was  all  done  in  triplicate  at  the  station,  and 
included  11,561  determinations  in  the  two  years. 
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Below  is  given  a review  of  the  principal  data  and  teachings  of  the 
investigations. 

Conditions  of  manufacture. — The  following  statements  summarize  the 
prevailing  conditions  of  manufacture: 

The  amount  of  rennet  extract  used  for  1,000  pounds  of  milk  varied  in  1892  from  2 
to  6 ounces,  and  averaged  31  ounces,  and  in  1893  from  2 to  5 ounces  and  averaged 
3 ounces. 

The  temperature  of  the  milk  when  the  rennet  was  added  varied  in  1892  from  82°  F. 
to  90°  F.  and  averaged  84£°  F.,  and  in  1893 from  80°  F.  to  88°  F.  and  averaged  84|°  F. 

The  time  required  for  the  rennet  to  coagulate  the  milk  completely  varied  in  1892 
from  fourteen  to  forty  minutes  and  averaged  twenty-five  minutes,  and  in  1893  from 
five  to  seventy-eight  minutes  and  averaged  thirty-two  minutes. 

The  temperature  to  which  the  curd  was  heated  after  being  cut  varied  in  1892  from 
97°  F.  to  106°  F.  and  averaged  98£°  F.,  and  in  1893  from  95°  F.  to  105°  F.  and 
averaged  99°  F. 

The  time  from  cutting  curd  to  drawing  whey  varied  in  1892  from  one  hour  and 
twenty-three  minutes  to  four  hours  and  twenty-five  minutes,  and  averaged  two 
hours  and  forty-five  minutes,  and  in  1893  from  one  hour  and  twenty-five  minutes  to 
five  hours  and  thirty  minutes  and  averaged  three  hours  and  eighteen  minutes. 

The  length  of  string  formed  on  a hot  iron  when  the  whey  was  drawn  varied  in 
1893  from  a trace  to  1%  inches  and  averaged  one  fourth  inch. 

The  time  from  drawing  whey  to  putting  curd  in  press  A’-aried  in  1892  from  one 
hour  to  four  hours  and  forty  minutes  and  averaged  two  hours  and  forty-two  minutes, 
and  in  1893  from  forty  minutes  to  six  hours  and  fifteen  minutes  and  averaged  one 
hour  and  fifty-three  minutes. 

The  length  of  string  formed  on  a hot  iron  when  the  curd  was  put  in  press  varied 
in  1893  from  one  half  inch  to  4 inches  and  averaged  1£  inches. 

The  temperature  of  the  curd  when  put  in  press  varied  in  1893  from  70°  F.  to  90° 
F.  and  averaged  81°  F. 

The  time  consumed  in  the  operation  of  cheese-making  after  adding  rennet  varied 
in  1893  from  two  hours  and  twelve  minutes  to  nine  hours  and  fifty  minutes  and 
averaged  six  hours. 

Composition  of  milk  during  the  season. — The  large  amount  of  data 
accumulated  furnishes  excellent  material  for  studying  the  composition 
of  herd  milk.  The  data  tabulated  show  the  weekly  and  monthly  aver- 
ages of  composition  during  the  season,  the  average  amounts  of  cheese 
solids  and  of  whey  solids  in  milk,  and  the  relations  of  fat  to  casein  and 
to  casein  and  albumen.  The  following  table  summarizes  the  analyses 
for  the  two  years : 

Average  composition  of  factory  milk,  1892  and  1893. 


In  100  pounds  of  milk. 


1892-’ 93. 

1892. 

1893. 

1892-’93. 

Least. 

Greatest. 

Average. 

Average. 

Average. 

Water 

Pounds. 
86. 09 
11.  47 
3.  04 
1.93 
0.  47 
5.  32 

Pounds. 
88. 53 
13.  91 
4.  60 
3.00 
0.  87 
6.  37 

Pounds. 
87. 36 
12.64 
3.69 
2.  47 
0.  66 
5.  82 

Pounds. 
87. 32 
12. 68 
3. 77 
2,46 
0.  68 
5.  77 

Pounds. 
87.  33 
12. 67 
3. 75 
2.46 
0.  68 
5.  78 

Total  solids 

Tat 

Casein 

Albumen 

Sugar,  ash,  etc 

Pounds  of  casein  for  1 pound  of  albumen 

Pounds  of  fat  for  1 pound  of  casein 

2.  60 
1. 38 

5. 58 

1.  78 

3.  74 
1.  50 

3.  62 
1.  53 

3.  66 

1.52 
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[In  regard  to  the  total  solids  in  1893] , there  was  a constant  increase  in  solids  through 
April,  May,  and  June,  then  a marked  decrease  in  July,  which  continued  through 
the  first  half  of  August,  after  which  the  solids  increased  and  continued  so  to  do 
during  the  rest  of  the  season.  * * * 

Only  one  explanation  can  he  found  for  the  facts  : In  July  the  pastures  commenced 
drying  up,  and  this  continued  well  into  August ; this  condition  was  made  worse  by 
the  activity  and  number  of  grasshoppers  that  came  in  August;  add  to  this  the  effect 
of  the  warm  weather  and  annoyance  by  flies  and  we  have  what  is  undoubtedly  the 
true  explanation  of  the  facts  observed. 

* * * [About  the  1st  of  May  the  cows  were  turned  to  pasture,  and  as  a result 

there  was]  not  only  an  increase  in  yield  of  milk  but  also  an  increase  of  the  milk 
solids.  Our  season’s  work,  therefore,  brings  out  incidentally  the  influence  of  food 
upon  the  composition  and  yield  of  milk,  (1)  when  there  was  a change  from  dry  to 
succulent  food,  and  (2)  when  there  was  a change  from  succulent  back  to  dry  food. 
How  much  influence  actual  lack  of  food  had  early  in  May  and  again  when  the  past- 
ures became  dry,  it  is  impossible  to  say.  It  would  appear,  then,  that  an  abrupt 
change  from  dry  to  succulent  food  may  produce  the  double  effect  of  increasing  not 
only  the  yield  of  milk,  but  also  an  actual  increase  of  milk  solids  in  100  pounds 
of  milk ; and  a marked  change  from  succulent  to  dry  food  may  produce,  on  the  other 
hand,  not  only  a decreased  yield  of  milk,  but  also  an  actual  decrease  of  milk  solids 
in  100  pounds  of  milk.  * * * 

The  fat  increased  in  May  and  remained  about  the  same  during  May  and  June; 
there  was  a slight  decrease  in  July  and  then  a steady  increase  during»the  rest  of  the 
season.  The  fat  was  much  less  affected  by  the  dry  pastures  than  the  solids  not  fat. 
It  will  be  seen  that  in  August,  as  compared  with  July,  there  was  an  increase  of  fat, 
but  a decrease  of  solids  not  fat.  * * * 

The  casein  increased  during  May  and  June  and  then  decreased  during  July  and 
August,  after  which  it  increased  for  the  rest  of  the  season.  Increase  of  fat  in  milk 
is  generally  accompanied  by  an  increase  of  casein;  but,  under  the  abnormal  con- 
ditions prevailing  in  July  and  August,  the  casein  actually  decreased,  while  the  fat 
increased.  * * * This  increase  of  fat  relative  to  casein  or  decrease  of  casein  rela- 

tive to  fat  had  the  effect,  necessarily,  of  diminishing  the  yield  of  cheese  relative  to 
the  fat  in  the  milk.  The  cheese-makers  complained  of  the  behavior  of  the  cheese 
made  at  this  time  without  understanding  the  cause  of  the  difficulty.  The  cheese 
leaked  fat  badly  and  did  not  “ stand  up”  well,  although  behaving  perfectly  when 
first  made.  The  cheese  in  August  contained  an  excess  of  fat,  as  we  shall  notice  later. 
The  cheese-makers  were  really  dealing  with  milk  which  was  not  normal  factory  milk, 
but  was  like  normal  factory  milk  to  which  some  cream  had  been  added.  * * * 

[The  relation  of  casein  to  albumen  in  the  milk  varied  for  the  two  years  from  2.6:1 
to  5.58 : 1.]  The  effect  of  the  food  and  weather  upon  the  casein  and  albumen  was 
such  as  to  decrease  both  in  July  and  August,  as  we  have  previously  seen;  but  the 
decrease  affected  the  albumen  more  than  the  casein,  and  consequently  there  was  an 
increased  amount  of  casein  relative  to  albumen  in  July  and  August.  This  fact  is  of 
importance  in  connection  with  cheese-making,  since  the  decrease  in  cheese  yield  was 
not  so  great  as  it  would  have  been  had  the  decrease  fallen  upon  the  casein  exclusively 
or  more  than  upon  the  albumen.  The  facts  fully  confirm  those  secured  last  year, 
and  show  that  the  proportion  of  casein  to  albumen  in  milk  is  very  variable.  The 
fact  is  also  demonstrated  more  emphatically  than  ever  that  in  studying  the  compo- 
sition of  milk  with  reference  to  cheese-making,  we  can  not  be  guided  by  the  amount 
of  casein  and  albumen  taken  together  but  must  know  the  amount  of  casein  by  itself, 
separate  from  the  albumen. 

[The  relation  of  fat  to  casein  is  shown  in  Ihe  following  table:] 


DAIRYING. 


895 


Relation  of  fat  to  casein  in  milk. 


! 

Pounds  of  fat  for  1 pound  of 
casein  in  milk. 

Least.  Greatest.  Average. 

Season  of  ±892 

1. 38 

1.74 

1.50 

j Season  of  si  893 : 

Stone’  factory 

1.41 

1. 65 

1. 54 

Merry’s  factory 

1. 45 

1.71 

1.55 

Forty-eight  factories , 

1.  38 

1.  78 

1.52 

Average  for  1892  ’93 

1. 52 



i 

In  normal  milk,  which  contained  fat  varying  from  3.04  to  4.60  per  cent,  the  casein 
varied  from  1.93  to  3 per  cent.  The  fat  averaged  3.75  per  cent  and  the  casein  2.46 
per  cent. 

In  no  case  did  the  normal  milk,  during  the  two  seasons,  contain  less  than  1.38 
pounds  of  fat  for  1 pound  of  casein  or  more  than  1.78  pounds  of  fat  for  1 pound  of 
casein.  * * * 

It  appears  from  our  results  that  in  case  of  mixed  milk  of  herds  of  cows  the  amount 
of  fat  seldom  falls  below  1.40  pounds  for  each  pound  of  casein.  * * * The  fact 

has  also  been  brought  out  that  we  can  not  get  conclusive  evidence  in  regard  to  the 
relation  of  fat  to  casein  by  comparing  the  milk  of  different  herds  for  one  week,  or 
even  for  one  month,  but  we  must  have  the  results  of  a season. 

[Concerning  the  relation  of  fat  to  the  total  proteids],  it  appears  from  our  results 
that,  in  the  case  of  mixed  milk  of  herds  of  cows,  the  amount  of  fat  seldom  falls 

below  1.10  pounds  of  fat  for  each  pound  of  casein  and  albumen. 

- 

Composition  of  wliey  during  the  season. — Tlie  range  of  composition  and 
the  averages  for  whey  were  as  follows: 

Composition  of  whey. 


In  100  pounds  of  -wliey. 


1892-’93. 

1892. 

1893. 

1892-’93. 

Least. 

Greatest. 

Average. 

Average. 

Average. 

Water 

Pounds. 
92. 48 
6.43 
0.  23 
0. 65 
5.  39 

Pounds. 
93. 57 
7. 52 
0. 55 
1. 07 
6.43 

Pounds. 
93.09 
6.  91 
0.34 
0.  84 
5.73 

Pounds. 
93.03 
6.  97 
0. 38 
0. 84 
5. 75 

Pounds. 
93.04 
6. 96 
0. 36 
0.84 
5.76 

Total  solids 

Fat  

Casein  and  albumen 

Sugar,  ash,  etc 

The  amount  of  solids  in  whey  was  least  in  April,  when  the  amount  of  solids  in 
i milk  was  least,  and  greatest  in  the  latter  part  of  the  season,  when  the  amount  of 
milk  solids  was  greatest;  but  the  variation  from  month  to  month  was  small.  * * * 
The  amount  of  fat  in  whey  was  greatest  at  the  beginning  and  end  of  the  season, 

J being  least  in  June  and  July.  * * * 

The  total  amount  of  casein,  insoluble  and  soluble,  present  in  the  whey  probably 
does  not  exceed,  on  an  average,  0.15  pound  in  100  pounds  of  whey.  We  have  as  yet 
j no  method  for  determining  the  amount  of  soluble  casein  in  the  presence  of  albumen, 
j and  therefore  we  can  not  now  present  definite  data  on  this  point. 

Composition  of  green  cheese  during  the  season. — The  following  table 
i shows  the  range  of  compositioa  of  green  cheese  and  the  averages  for 
the  two  years : 
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Composition  of  green  cheese. 


In  100  pounds  of  green  cheese. 


1892-’ 93. 

1892. 

1893. 

1892-’93. 

Least. 

Greatest. 

Average. 

Average. 

Average. 

Water 

Pounds. 
32.  69 

Pounds. 
43. 89 

Pounds. 
36. 41 

Pounds. 
37. 05 

Pounds. 
36. 84 

Total  3olidS 

56. 11 

67.  31 

63.59 

62.95 

63.  16 

Fat 

30. 00 

36. 79 

34.  30 

33.59 

33.  83 

Casein  and  albumen 

20. 80 

26. 11 

24.  30 

23.43 

23.  72 

Sugar,  ash,  etc 

3. 12 

7.  02 

4.  99 

5.93 

5.  61 

Pounds  of  fat  for  1 pound  of  casein 

1.27 

1 

1.60 

1.41 

1.43 

1. 42 

The  amount  of  fat  for  1 pound  of  casein  in  cheese  made  from  normal  milk  varied 
from  1.27  to  1.60  pounds  and  averaged  1.42  pounds  during  the  seasons  of  1892  and : 
1893.  * * * 

From  the  results  of  our  two  years’  work,  it  appears  fairly  settled  that,  in  the  case 
of  cheese  made  from  the  normal  mixed  milk  of  herds  of  cows,  the  fat  seldom  falls 
below  1.30  pounds  for  1 pound  of  casein.  * * * 

The  general  results  go  to  show  that  in  cheese  made  from  normal  milk  the  amount 
of  fat  should  never  be  less  than  50  per  cent  of  the  cheese  solids,  and  that  cheese 
containing  less  than  this  proportion  of  fat  has  undoubtedly  been  made  from  skimmed 
milk. 

Loss  of  milk  constituents  in  cheese-making.— This  has  been  calculated 
and  summarized  for  each  separate  ingredient  and  for  groups  of  ingre- 
dients, making  it  possible  to  deduce  some  interesting  facts  from  the 
mass  of  data.  The  amount  of  constituents  recorded  in  cheese  making, 
the  complement  of  these  data,  is  also  considered. 

The  amount  of  constituents  lost  in  the  two  years  is  summarized  as 
follows : 

Amount  o f milk  constituents  lost  in  clieese-making. 


Lost  in  whey  for  100  pounds  of  milk. 


1892-’93. 

1892. 

1893. 

1892-’93. 

Least. 

Greatest. 

Average. 

Average. 

Average. 

"W  n tiP.T 

Pounds. 
81.41 
5. 81 
0.  21 
0.58 
4.  71 
Per  cent. 
43.59 
5.68 
20.  00 

Pounds. 
85.  41 
6. 83 
0. 50 
0. 94 
5.  86 
Per  cent j 
54.  73 
13,  51 
26. 30 

Pounds. 
83. 73 
6. 21 
0. 31 
0.  75 
5. 15 
Per  cent. 
49. 13 
' 8.40 
23.  96 

Pounds. 
83. 64 
6.  27 
0.  34 
0.  76 
5. 17 
Per  cent. 
48.68 
9.12 
24.28 

Pounds. 
83.  67 
6. 25 
0.  33 
0.  76 
5. 16 
Percent. 
49. 48 
8.  87 
24.28 

Total  solids  

Fat  

Casein  and  albumen 

Sugar,  ash,  etc 

Solids  in  milk  lost  in  whey 

Fat  in  milk  lost  in  whey 

Casein  and  albumen  in  milk  lost  in  whey 

The  proportion  of  milk  solids  lost  in  the  whey  decreased  quite  regularly  from 
month  to  month  as  the  season  advanced.  This  is  what  we  should  expect  since  the 
cheese-making  solids  of  the  milk  (fat  and  casein)  increased  in  quantity  from  month 
to  month,  while  the  whey  solids  (albumen,  sugar,  and  ash)  remained  quite  uniform, 
increasing  only  a little  as  compared  with  the  fat  and  casein.  * * * 

Taking  the  monthly  averages,  we  see  that  the  smallest  proportion  of  fat  lost  was 
in  June,  and  the  next  smallest  loss  was  in  October,  when  the  milk  contained  most 
fat,  while  the  largest  loss  occurred  in  April  or  May,  when  the  amount  of  fat  in  milk 
was  least.  * * * 
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The  facts  all  go  to  sho  vr  that  the  proportion  of  fat  lost  in  cheese-mating  is  quite 
■ independent  of  the  amount  of  fat  in  the  milk.  The  variations  that  occur  in  loss  of 
fat  are  due  either  to  the  condition  of  the  milk  or  to  some  special  conditions  employed 
in  manufacture. 

[As  to  the  casein  and  albumen],  a careful  study  of  our  results  shows  that  the  pro- 
; portion  of  casein  and  albumen  lost  in  cheese-making  is  remarkably  uniform  and  that 
variation  of  conditions  of  manufacture  has  little  influence  upon  this  loss,  the  chief 
& determining  cause  of  loss  being  the  amount  of  albumen  in  the  milk,  most  of  which 


r goes  into  the  whey.  * * * 

The  proportion  of  milk  solids  lost  in  the  whey  decreased  from  month  to  mouth  as 
[ the  season  advanced,  while  the  proportion  of  milk  solids  recovered  in  cheese 
t increased.  This  was  due  to  an  increase  of  cheese-making  solids  (fat  and  casein)  in 
f the  milk,  since  these  increased  from  month  to  month  with  the  advance  of  lactation, 
§ while  the  whey  solids  (albumen,  sugar,  etc.)  remained  quite  uniform  in  amount  as 
I compared  with  the  fat  and  casein. 


Relation  of  composition  of  milk  to  yield  of  cheese. — The  data  given 
I!  show  that  during  the  two  seasons  the  amount  of  milk  required  to  make 
['  1 pound  of  green  cheese  varied  from  7.6  to  11.81  and  averaged  9.92 
l pounds,  while  the  amount  of  green  cheese  made  for  each  pound  of  fat 
! in  the  milk  ranged  from  2.52  to  3.06  and  averaged  2.72  pounds. 

“The  amount  of  milk  required  to  make  1 pound  of  green  cheese 
decreased  from  month  to  month  as  the  season  advanced,  because  the 
I per  cent  of  cheese  making  constituents  (fat  and  casein)  increased  in 

I the  milk.”  For  the  same  reason  “the  amount  of  water  retained  in  the 
cheese  made  from  100  pounds  of  milk  increased  from  month  to  month 
■ as  the  season  advanced.”  The  increased  amount  of  fat  and  casein  in 
l the  milk  “ enabled  the  cheese  made  from  100  pounds  of  milk  to  retain 
|;  an  increased  amount  of  water.” 

The  author  calculated  the  probable  yield  of  cheese  by  multiplying 
the  percentage  of  fat  by  1.1  and  the  percentage  of  casein  by  2.5  and 
i adding  the  products.  The  factor  1.1  for  the  fat  is  taken  as  the  “pro- 
ducing power  that  it  has  when  made  into  butter,”  and  the  factor  2.5  for 
the  casein  as  the  “producing  power  that  it  has  when  made  into  cheese 
without  fat.”  The  author  found  experimentally  that  1 pound  of  pre- 
j pared  casein  would  take  up  sufficient  water  to  increase  its  weight  to 
2.25  pounds,  and  believes  that  the  ash  taken  up  would  increase  this 
weight  to  about  2.5  pounds.  “ The  average  difference  between  the 
!:  actual  and  calculated  yield  of  cheese  was  0.03  pound  for  1 pound  of  fat 
| in  milk.” 

Anew  milk  or  water  sterilizer,  C.  A.  Cary  (Alabama  College  Sta. 

Bui.  No.  53 , Jan.,  1894, pp.  10,  figs.  4). — The  author  describes  the  method 
of  pasteurizing  milk  by  heating  it  in  hermetically  sealed  bottles,  the  stop- 
! pers  of  the  bottles  being  held  in  position  by  a wire  clamp  similar  to  that 
used  on  beer  bottles.  The  sterilizer  consists  of  a metal  vessel  holding! 
or  6 bottles,  with  a false  bottom  to  raise  the  bottles  1 inch  above  the 
bottom  of  the  vessel.  Bottles  of  one  half  pint  or  one  pint  capacity  are 
used.  The  thoroughly  cleansed  bottles  are  filled  nearly  full  of  milk, 
closed,  and  placed  in  the  sterilizing  vessel.  Cold  water  to  the  depth 
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of  about  2 inches  is  placed  in  the  sterilizer,  which  is  then  heated  over 
an  oil  stove  or  cook  stove  until  the  water  has  boiled  for  eight  to  fifteen 
minutes.  The  temperature  reached  in  the  milk  is  said  to  range  between  l1 
150°  and  167°  F.  The  sterilizer  is  then  taken  from  the  stove,  covered  f1 
with  dry  cloths,  and  allowed  to  stand  for  thirty  or  forty  minutes.  The  | ' 
bottles  are  removed  from  the  sterilizer  and  placed  on  ice.  The  milk >P 


will  remain  sweet  for  twenty-four  hours  or  longer. 


Milk  sterilized  by  this  process  may  be  heated  to  a higher  temperature  than  in  open  3 ( 
vessels  without  changing  its  chemical  composition  or  interfering  with  its  taste,  1 
digestibility,  or  nutritive  value. 

This  closed-bottle  process  is  not  exposed  to  infection  after  sterilization. 


If  it  is  desired  to  sterilize  the  milk  so  that  it  will  keep  indefinitely,  the 
directions  are  to  heat  it  on  three  consecutive  days,  raising  the  tempera-  I 
ture  up  to  185°  to  205°  F.  This  higher  temperature  is  attained  by  filling 
the  sterilizer  with  water  to  from  one  third  to  one  half  the  height  of  the 
milk  in  the  bottles. 

In  sterilizing  water  it  is  directed  to  heat  to  212°  F.  from  thirty  to 
sixty  minutes.  A large-sized  sterilizer  for  the  use  of  milk  dealers  is 
described. 


! 
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STATION  STATISTICS. 


Fifth  Annual  Feport  of  Colorado  Station  ( Colorado  Sta.  Report 
for  1892.  pp.  70 , plates  2).—  This  includes  brief  general  reports  by  the  j 
director,  botanist  and  horticulturist,  meteorologist  and  irrigation  3 
engineer,  entomologist,  chemist,  and  the  superintendents  in  charge  of  | 
the  substations,  together  with  the  treasurer’s  report  for  the  fiscal  year  1 
ending  June  30,  1892. 

First  Annual  Report  of  Idaho  Station  ( Idaho  Sta.  Bui.  No.  6,  I 
Jan.,  1894 , pp  22). — This  is  for  the  year  1893  and  includes  short  reports  j j 
of  the  director,  the  assistant  directors  of  each  of  the  three  substations, 
chemist,  irrigation  engineer,  botanist,  entomologist,  and  meteorologist, 
on  the  lines  of  work  undertaken,  experiments  in  progress,  equipment 
of  the  station,  etc.  The  treasurer’s  report  is  given  for  the  fiscal  year 
ending  June  30,  1893,  and  an  appendix  contains  a list  of  fruit  trees  at 
one  of  the  substations  and  a list  of  varieties  of  wheat. 

Fifth  Annual  Report  of  Illinois  Station  ( Illinois  Sta.  Report  for 
1892 , pp.  14). — This  includes  very  brief  remarks  on  the  condition  of  the 
station,  the  bulletins  published,  new  work  to  be  undertaken,  a classified 
statement  of  the  work  done,  and  the  treasurer’s  report  for  the  fiscal 
year  ending  June  30,  1892. 

Sixth  Annual  Report  of  Illinois  Station  (Illinois  Sta.  Report 
for  1893,  pp.  13). — Brief  general  remarks  on  the  station,  list  of  experi- 
ments continued  and  undertaken  and  of  new  work  planned,  and  the 
treasurer’s  report  for  the  fiscal  year  ending  June  30, 1893. 
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Sixth  Annual  Report  of  Louisiana  Stations  ( Louisiana  Stas. 
Report  for  1893 , pp.  7). — Brief  reports  from  each  of  the  three  stations 
in  Louisiana,  and  the  treasurer’s  report  for  the  fiscal  year  ending  June 
30, 1893. 

Sixth  Annual  Report  of  Maryland  Station  ( Maryland  Sta . 
Report  for  1893 , pp.  97-112).— This  includes  a report  by  the  director  on 
the  work  of  the  year,  condition  of  the  station,  experiments  in  prog- 
ress, a review  of  the  weather  report,  brief  reports  by  the  chemist, 
horticulturist,  physiologist  and  entomologist,  and  physicist  of  the  sta- 
tion, and  the  treasurer’s  report  for  the  fiscal  year  ending  June  30, 1893. 

Sixth  Annual  Report  of  Tennessee  Station  ( Tennessee  Sta.  Re- 
port for  1893,  pp.  16).— Short  reports  of  the  director,  botanist,  assistant 
chemist,  horticulturist,  and  foreman  of  the  farm,  on  the  work  of  the 
year,  the  bulletins  published?  the  general  condition  of  the  station,  etc., 
and  the  treasurer’s  report  for  the  fiscal  year  ending  June  30,  1893. 

Arrangements  have  been  made  for  scientific  and  practical  investigation  during 
the  coming  year  in  cooperation  with  the  State  bureau  of  agriculture  The  lines  of 
work  agreed  upon  are  those  regarded  both  by  the  commissioner  rnd  the  station  as 
promising  valuable  assistance  to  tbe  farmers  of  the  State. 


ABSTRACTS  OF  PUBLICATIONS  OF  -THE  UNITED  STATES  DEPARTMENT  OF  , 

AGRICULTURE. 

| ji 

Insect  Life  (Division  of  Entomology , Insect  Life , vol.  VI,  No.  3f\ 
Feb .,  1894,  pp.  207-282,  figs.  6-11). — This  number  contains  the  following  j 
articles : 

The  insects  occurring  in  the  foreign  exhibits  of  the  World’s  Columbian  i , 
Exposition,  C.  V.  Riley  (pp.  213-227). — A report  on  the  insects  infest- 
ing  the  exhibits  of  grain  and  other  edible  products  at  the  World’s 
Fair.  It  includes  a copy  of  a report  made  by  the  writer  to  the  chief  of 
the  Agricultural  Department  of  the  Columbian  Exposition,  with  rec- 
ommendations for  the  treatment  of  infested  exhibits ; a list  of  the  insects  j 
found  in  grain  and  other  stored  vegetable  products  at  the  World’s  j 
Fair;  a consideration  of  the  economic  importance  of  the  species  found; 
the  danger  of  new  introductions;  an  account  of  the  treatment  by 
disinfection  of  the  infested  exhibits;  a list  of  the  species  affecting  ani- 
mal products,  and  of  other  species  noticed  in  the  forestry  exhibit. 

Hymenopterous  parasites  of  the  California  red  scale , L.  0.  Howard  1 
(pp.  227-236). — A consideration  of  six  true  parasites  of  the  red  scale,  j 
all  of  which  are  figured,  and  four  species  described  as  new. 

The  insect  collections  of  the  Columbian  Exposition , F.  H.  Chittenden  \ 
(pp.  236-242). — A report  on  the  different  exhibits  of  insects  at  the / 
World’s  Fair. 

The  apiarian  exhibit  at  the  Columbian  Exposition , F.  Benton  (pp.  242- 
247). 

The  San  Jose  scale  at  Charlottesville , Va .,  E.  A.  Schwarz  (pp.  247- 
252). 

The  San  Jose  scale  in  Virginia , D.  W.  Coquillett  (pp.  253-254). — The 
above  two  articles  are  reports  of  investigations  carried  on  under  the  I 
direction  of  the  entomologist  of  damage  by  Aspidiotus  perniciosus  at  \ 
Charlottesville,  Va. 

Pyralidina  of  the  Death  Valley  expedition  (pp.  254-255). — A short 
list  of  pyralid  moths,  supplementary  to  a report  previously  published 
in  No.  7 of  North  American  Fauna. 

Descriptions  of  Pyralidce  from  the  Death  Valley , C.  H.  Fernald  (pp. 
255-257). — Descriptions  of  three  new  species  of  moths  of  the  genus 
Loxostege , one  of  Titanio , and  two  of  Metasia. 

Entomologteal  memoranda  for  1893 , iff.  E.  Murtfeldt  (pp.  257-259). — 
Notes  on  several  insects  observed  about  St.  Louis,  Mo.,  during  1893. 
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A new  spider  parasite , W.  H.  Ashmead  (pp.  259-2G0). — Account  and 
description  of  Zaglyptus  ldncaidii  n.  sp. 

Notes  on  Scolytidce  and  their  food  plants , W.  F.  H.  Blandford  (pp. 
260-265). — General  notes  on  the  structure,  classification,  and  biology 
of  tlie  Scolytidce , with  particular  reference  to  wood-boring  species; 
special  notes  on  several  species  of  more  or  less  economic  importance, 
and  description  of  Xylehorus  morigerus  n.  sp. 

Notes  and  correspondence. — Among  the  topics  treated  under  the  head- 
ings Special  and  General  Notes,  and  Extracts  and  Notes  from  Corre- 
spondence, the  following  may  be  mentioned: 

Quarantine  against  injurious  insects;  insects  injurious  to  celery; 
spraying  orchards ; Syrian  book  worms ; a cheese  skipper  injuring  hams ; 
leaf-hopper  damage  to  winter  grain;  the  Egyptian  Icerya  in  Australia; 
damage  by  locusts  in  Colorado;  abundance  of  red  spider  in  Illinois; 
kerosene  and  animal  parasites;  larvae  in  a child’s  face;  road  dust 
against  swine  lice ; a competition  in  economic  entomology ; grain  insects 
in  sugar;  potato  tuber  moth  in  California  and  Texas;  ants  and  the 
fruit  grower;  kerosene  emulsion  against  sheep  ticks. 

Fertilizers  for  cotton,  J.  M.  McBryde  {Office  of  Experiment  Sta- 
tions, Farmers ’ Bui.  No.  14 , pp.  32). — This  is  an  account  of  experiments 
conducted  during  three  years  on  the  experimental  farms  of  the  South 
Carolina  Station,  condensed  from  Bulletin  No.  2 of  the  South  Carolina 
Station  (E.  S.  R.,  vol.  hi,  p.  534),  with  practical  deductions  regarding 
the  fertilizer  requirements  of  cotton,  the  selection  and  mixing  of  ferti- 
lizers, and  methods  of  applying,  drawn  from  the  data  reported. 
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The  antiseptic  value  of  ozone,  d e Christmas  (Ann.  Inst.  Pasteur , 

7 (1893),  No.  11,  pp.  776-780). — The  author  inoculated  10  gelatin  tubes  j 
with  a culture  of  charbon  aged  forty-eight  hours  and  containing  no  j 
spores.  Five  of  these  tubes  were  exposed  to  an  atmosphere  containing  i 
1.5  to  2 mg.  of  ozone  per  liter,  or  0.061  to  0.1  per  cent  by  volume.  Five 
others  placed  in  an  ordinary  atmosphere  were  used  as  checks.  Five  |! 
days  later  the  tubes  were  examined,  showing  no  development  in  those 
in  the  ozonized  atmosphere,  but  good  growth  in  the  other  tubes.  The  ! 
same  experiment  was  repeated  with  the  bacilli  of  typhoid  fever  and  j 
diphtheria  and  with  the  spores  of  Aspergillus  niger.  As  before,  no  j 
growth  developed  in  the  tubes  exposed  to  the  atmosphere  containing 
ozone  while  the  checks  developed  normally.  At  the  end  of  five  days  |ij 
these  tubes  were  placed  in  an  oven,  when  it  was  found  that  all  life  was 
extinct,  with  the  exception  of  Aspergillus. 

The  time  required  for  the  destruction  of  the  charbon  bacillus  by  an 
atmosphere  charged  with  ozone  in  the  proportions  stated  above  formed  ! 
the  subject  of  another  experiment.  A culture  remaining  in  this  atmos- 
phere for  twenty-four  hours  was  able  to  develop  normally.  When  left 
for  forty- eight  hours  development  was  retarded  but  not  destroyed. 
Ninety-six  hours  sufficed  to  kill  all  life  in  the  cultures  used. 

To  test  the  resistance  of  spores  to  this  disinfecting  agent  the  spores 
of  Bacillus  subtilis  dried  on  plates  were  exposed  to  an  ozonized  atmos- 
phere  until  killed,  and  the  time  necessary  for  this  result  was  found  to 
be  from  eight  to  ten  days.  Ozone  when  present  at  the  rate  of  0.5  mg. 
per  liter  of  air  did  not  interfere  with  the  development  of  a number  of 
organisms  exposed  to  its  influence. 

The  author  regards  the  use  of  ozone  as  a disinfecting  agent  for  sick 
chambers  as  impracticable  on  account  of  the  difficulty  of  obtaining 
ozone  in  the  necessary  quantity,  and  from  the  fact  that  an  atmosphere  ! 
sufficiently  charged  with  ozone  to  destroy  microorganisms  is  irrespira- 
ble. — J.  F.  d. 

A study  of  the  arable  soils  of  the  Department  of  Aisne,  France, 

L.  Gaillot  and  P.  Se'rent  (Bui.  Sta.  Agron.  Laon,  1893,  pp.  33-277 , 
314-344). — In  continuation  of  work  commenced  in  1890  analyses  (includ- 
ing determinations  of  nitrogen,  carbonate  of  lime,  magnesia,  phosphoric 
acid,  and  potash)  of  samples  of  soils  and  subsoils  representing  116 
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districts  of  the  Department  are  tabulated,  together  with  notes  on  the 
history  and  physical  character  of  each  of  the  soils  examined.  The 
geology  and  distribution  of  the  soils  of  the  Department  are  also  dis- 
cussed at  some  length. 

The  system  of  classification  of  the  soils  according  to  physical  proper- 
ties is  explained  and  the  proportions  of  nitrogen,  phosphoric  acid,  and 
potash  in  soils  of  different  degrees  of  fertility,  as  determined  by  analysis, 
are  tabulated. 

The  latter  are  summarized  in  the  following  table: 


Nitrogen,  phosphoric  acid,  and  potash  in  soils  of  different  degrees  of  fertility. 


Nitrogen. 

Phosphoric 

acid. 

Potash. 

Very  poor 

Per  cent. 
Below  0. 05 

Per  cent. 
Below  0. 0 1 

Per  cent. 

' Below  0. 05 

Poor 

0.  05-0. 10 

0. 01-0. 05 

0.  05-0. 10 

Medium  

0. 10 

0.  05-0. 10 

0. 10-0.  20 

Rich 

0. 10-0.  20 

0. 10-0.  20 

0 20-0.  30 

Very  rich 

Above  0. 20 

Above  0. 20 

Above  0.  30 

As  regards  lime  the  minimum  amount  considered  desirable  is  5 per 
cent  in  compact  soils  and  1 per’ cent  in  loose  soils. 

A soil  in  a good  state  of  fertility  should,  therefore,  contain  not  less 
than  0.1  per  cent  of  nitrogen,  0.1  per  cent  of  phosphoric  acid,  0.2  per 
cent  of  potash,  and  1 to  5 per  cent  of  lime  according  to  its  physical 
condition. — w.  H.  B. 

Nitrification  in  soils  of  meadows. — J.  Dumont  and  J.  Croche- 
telle  ( Compt . Rend.,  117  (1893),  No.  20 , pp.  670-673). — Numerous 
experiments  by  Boussingault  an d.m ore  recently  by  E.  Breal  have  shown 
that  the  soils  of  meadows  contain  only  insignificant  amounts  of  nitrates. 
The  absence  of  active  nitrification  clearly  explains  the  enormous  reserve 
of  nitrogenous  matter  which  these  soils  contain — a fertility  which  is 
unfortunately  of  little  benefit,  since  the  Graminece  which  predominate 
in  permanent  grass  lands  derive  especial  advantage  from  the  use  of 
nitrates. 

Thinking  that  perhaps  the  soils  of  meadows  highly  charged  with 
organic  matter  do  not  generally  present  the  feeble  alkalinity  favorable 
to  the  action  of  nitric  ferments,  the  authors  undertook  to  study  the 
influence  of  •different  carbonates  on  nitrification. 

In  the  first  experiments  a soil  was  used  which  had  been  in  grass  from 
time  immemorial.  It  contained,  per  kilogram,  420  grams  of  lime  and 
68.4  grams  of  humus  (in  which  there  was- 11  grams  of  organic  nitrogen 
and  32.2  grams  of  combined  carbon).  On  May  10,  1 kg.  of  this  soil 
(containing  60  mg.  of  nitric  nitrogen  per  1,000  grams)  was  treated 
with  variable  amounts  of  carbonate  of  potassium.  It  was  stirred  and 
watered  several  times  during  the  experiment.  After  one  month  the 
nitrates  were  extracted,  with  the  following  results : Citric  nitrogen,  per 
1,000  grams  of  soil,  without  addition  of  carbonate  of  potash,  70  rug.,* 
20279— No.  9 6 
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with  1 gram  of  carbonate  of  potash  per  1,000  grams  of  soil,  ICO  mg.; 
with  2 grams  of  carbonate  of  potash,  230  mg.;  with  3 grams,  250  mg.; 
with  4 grams,  130  mg.,  and  with  5 grams,  73  mg. 

In  July  other  experiments  were  undertaken  in  which  the  costly  car- 
bonate of  potash  was  replaced  by  sulphate  and  chloride  of  potash.  In 
a supplementary  series  carbonate  of  soda  was  used.  The  results  are 
shown  in  the  following  table: 

Nitrogen  nitrified  in  one  month  in  1,000  grams  of  soil  receiving  variable  amounts  of  differ- 
ent fertilizers . 


Nitric  nitrogen  obtained  with. — 


Applications. 

Carbonate 
of  potash. 

Chloride 
of  potash. 

Sulphate 
of  potash. 

Carbonate 
of  soda. 

Nothing  

Mg. 

80 

Mg. 

80 

Mg. 

80 

I50 

Mg. 

80 

80 

1 gram  per  1,000  grams  of  soil 

98 

75 

1.5  grams  per  1,000  grams  of  soil  

98 

78 

180 

80 

2 grams  per  1,000  grams  of  soil 

140 

78 

220 

75 

2.5  grams  per  1,000  grams  of  soil 

160 

100 

260 

75 

3 gramsjper  1,000  grams  of  soil 

127 

100 

240 

73 

4 grams  per  1,000  crams  of  soil 

100 

78 

270 

75 

5 grams  per  1,000  grams  of  soil 

85 

80 

340 

70 

6 crams  per  1,000  crams  of  soil 

80 

78 

340 

75 

8 grams  per  1,000  crams  of  soil 

60 

78 

350 

73 

10  crams  per  1,000  grams  of  soil.. 

60 

78 

350 

70 

These  determinations  show  that  the  most  favorable  rate  of  applica- 
tion of  carbonate  of  potash  is  2.5  grams  pel  1,000;  and  that  the  applh 
cation  of  8 grams  per  1,000  completely  checked  nitrification.  The 
maximum  amounts  of  nitric  nitrogen  were  lower  than  those  obtained 
in  the  previous  experiment.  This  is  probably  due  to  the  stirring  and 
watering  during  the  former  experiment. 

In  other  experiments  a marshy  soil  which  effervesced  actively  on 
the  addition  of  acids  was  employed.  It  contained  28.7  grams  of  com- 
bined carbon,  corresponding  to  57.6  of  humus,  per  kilogram.  The 
amounts  of  nitrogen  nitrified  per  1,000  grams  of  soil  from  June  20  to 
July  10  were  as  follows:  Without  carbonate  of  potash,  8 mg.:  with  1 
gram  per  1,000  grams  of  soil,  62  mg.;  with  1.5  grams,  91  mg.;  with  2 
grams,  140  mg.;  with  2.5  grams,  180  mg.;  and  with  3 grams,  105  mg. 
From  September  21  to  October  5 with  applications  of  sulphate  of  potash 
the  following  amounts  of  nitrogen  were  nitrified  per  1,000  grams  of 
soil:  Without  sulphate  of  potash,  78  mg.;  with  2 grams  of’ sulphate  of 
potash  per  1,000  grams  of  soil,  420  mg.;  with  5 grams,  456  mg.;  and 
with  8 grams,  300  mg.  It  will  be  observed  that  in  the  last  two  experi- 
ments soils  receiving  no  applications  gave  very  different  quantities  of 
nitrates.  The  soil  which  received  finely  pulverized  sulphate  of  potash 
had  been  exposed  to  the  air  several  months  and  nitrification  had  doubt- 
less gone  on  very  actively  in  it,  a usual  result  in  such  cases,  as  recently 
shown  by  the  experiments  of  Deherain.* 

*Ann.  Agron.,  19  (1893),  p.  401;  Compt.  Rend.,  116  (1893),  pp.  1091-1097  (E.  S R., 
y©L  iv,  p.  961). 
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The  carbonate  of  potash  was  not  as  effective  in  the  marshy  soil  as  in 
t lie  other.  The  difference  is  doubtless  due  to  the  variable  amounts  of 
humus  in  the  two  soils.  In  order  to  observe  the  influence  of  carbonate 
of  potash  on  nitrification  in  the  presence  of  an  abundance  of  humus 
other  experiments  on  arable  soils  were  instituted.  Two  samples  of  such 
soils  were  collected  from  the  grounds  of  the  Grignon  Station.  One  con- 
tained 29  grams  of  humus  per  kilogram,  and  the  other,  cultivated  with- 
out manure  since  1875,  contained  only  10.8  grams  of  humus.  The 
following  table  shows  the  average  results  obtained  by  applications  of 
carbonate,  sulphate,  and  chloride  of  potash,  at  the  rate  of  2 grams  per 
1,000  grams  of  soil : 

Nitrogen  nitrified  in  1,000  grams  of  soil  in  fifteen  days. 


Applications. 

Soil  rich,  in  humus. 

Soil  poor  in  humus. 

Total. 

Excess. 

Total. 

Excess. 

^Nothing  - 

Mg. 

39 

" Mg. 

Mg. 

28 

Mg. 

Carbonate  of  potash. 

68 

29 

32 

4 

g^lphate  of  potash  T .t ..... 

80 

41 

46 

18 

Chloride  of  potash  .... .......... 

57 

18 

46 

18 

It  will  be  seen  that  the  excess  of  nitric  nitrogen  produced  by  the 
addition  of  salts  of  potash  was  noticeably  less  in  the  soil  poor  in 
humus. 

From  these  experiments  the  following  conclusions  may  be  drawn: 

(1)  Nitrification  in  soils  rich  in  humus  was  promoted  by  applications 
of  small  quantities  of  carbonate  of  potash  (2  to  3 grams  per  1,000  grams 
of  soil),  but  larger  amounts  of  the  carbonate  were  injurious. 

(2)  Sulphate  of  potash  was  effective  for  the  same  purpose.  Even  in 
amounts  of  7 to  8 grams  per  1,000  grams  of  soil  it  favored  the  forma- 
tion of  nitrates. 

(3)  Chloride  of  potash  produced  only  a moderate  effect. 

(4)  Carbonate  of  soda  did  not  appear  to  promote  nitrification. 

It  remains  to  be  determined  by  field  trials  what  are  the  amounts 
of  sulphate  of  potash  which  can  be  most  advantageously  employed  in 
the  culture  of  grass  lands. — w.  h.  b. 

The  effect  of  electricity  on  plants  grown  in  soils  differing  in 
composition,  A.  Peiefer  (Rev.  Agron .,  1893,  N~o.  3 , pp.  135-142). — 
The  author  refers  briefly  to  the  work  done  in  electroculture  by  La 
Grange,  Hervemaugon,  Prill ieux,  Siemens,  Deherain,  Bailey,  Fischer 
de  Waldheim,  Warner,  Spechnew,  Grandeau,  Chadot,  Le  Royer,  De- 
Puydt,  and  Berthelot. 

The  author’s  special  aim  was  to  discover  the  reason  for  the  different 
results  secured  by  the  two  Belgians,  DeVuyst  and  Leplae.  Both  of 
these  used  currents  from  the  zinc  and  copper  couple,  the  current  trav- 
ersing the  soil  in  which  the  roots  of  the  plants  experimented  with 
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were  growing.  DeVuyst’s  results  were  negative,  while  Leplae  secured 
a favorable  effect  from  the  use  of  electricity. 

The  author  made  his  experiments  in  pots  each  containing  2 kg.  of 
washed  sand,  manured  with  a complete  fertilizer.  In  each  series  the  soil 
. of  one  pot  was  subjected  to  the  action  of  a current  afforded  by  a copper- 
zinc  couple,  while  the  other  was  not  subjected  to  artificial  electrical 
influence.  The  intensity  of  the  current  was  not  accurately  determined, 
but  it  was  found  that  it  caused  a deflection  of  the  magnetic  needle  of 
from  1°  to  1J°,  while  the  same  plates  in  a 10  per  cent  solution  of  sul- 
phuric acid  caused  a deviation  of  31°.  After  lying  in  the  soil  for  six 
weeks  the  couple  furnished  a current  much  more  feeble  than  at  the 
beginning  of  the  experiment. 

The  complete  manure  supplied  to  each  pot  consisted  of  700  mg.  of 
nitrate  of  potash,  501  mg.  each  of  phosphate  of  soda  and  sulphate  of  lime, 
and  50  mg.  each  of  sulphate  of  magnesia  and  sulphate  of  iron.  To  ascer- 
tain the  effect  of  the  electrical  current  on  soils  varying  in  composition, 
the  author  added  to  one  pot  tricalcium  phosphate,  to  another  clay,  to 
another  carbonate  of  lime,  to  another  black  peat,  to  another  carbonate  of 
potash,  and  to  another  carbonate  and  sulphate  of  magnesia.  The  pots 
were  exposed  to  the  air  and  received  necessary  waterings. 

Carrots  and  oats  were  the  crops  experimented  with,  and  the  total 
yields  of  these  two  crops  made  under  the  different  conditions  of  the 
experiment  are  shown  in  the  following  table: 


Effect  of  electricity  on  total  yield  of  oats  and  carrots  on  soils  of  different  composition . 


Oats. 

Carrots. 

Without 

the 

electric 

current. 

With  the 
electric 
current. 

Without 

the 

electric 

current. 

With  the 
electric 
current. 

Complete  manure  with  20  grams  of  tricalcium  phosphate  . . . 

Complete  manure  with  20  grams  of  clay 

Complete  manure  with  20  grams  of  carbonate  of  lime 

Complete  manure  with  10  grams  of  black  peat 

Complete  manure  with  4 grams  of  carbonate  of  potash 

Complete  manure  with  1 gram  of  carbonate  of  magnesia 
and  4 pram  of  sulphate  of  magnesia, 

Grams. 

25 

, 22 

19 

20 
3 

65 

Grams. 

20 

18 

151 

76 

Grams. 

133 

109 

33 

131 

5 

Grams . 
197 
52 
30 
205 

The  above  table  seems  to  show  that  the  electrical  current  exercised 
a very  strongly  favorable  action  on  plants  grown  in  the  pot  containing 
peat,  while  its  effect  was  injurious  in  the  pot  containing  clay.  Oats 
germinated  very  poorly  in  the  pot  containing  an  excess  of  magnesia  and 
subject  to  the  electrical  current,  while  carrot  seed  under  these  condi- 
tions did  not  come  up  at  all.  Oats  did  not  come  up  in  the  pot  containing 
carbonate  of  potash  and  traversed  by  the  electrical  current,  and  under 
these  conditions  carrots  came  up  very  slowly. 

To  verify  the  experiments  in  which  the  electrical  current  had  exercised 
an  unfavorable  influence  on  plants  grown  in  a clay  soil,  the  author 
repeated  this  experiment,  planting  mustard  seed  in  pots  containing  4 
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kg.  of  sand  and  250  grams  of  clay  fertilized  with  difficultly  soluble  fer- 
tilizers. For  the  pots  thus  treated  the  total  harvest  of  mustard  was  15 
grams  when  the  pot  was  not  subject  to  electrical  influence,  and  only  8 
grams  in  the  pot  subject  to  the  electrical  current. 

On  three  plats  each  90  by  40  cm.  the  author  made  an  experiment  with 
the  zinc  and  copper  couple  to  determine  the  effect,  if  any,  of  the  direc- 
tion in  which  the  electrical  current  was  made  to  flow.  One  of  these 
was  untreated.  On  another  the  electrical  current  was  made  to  flow  in 
the  same  direction  as  the  telluric  current,  while  on  the  other  it  was 
made  to  flow  in  exactly  the  opposite  direction.  Turnips  were  planted 
on  all  three  plats.  On  the  untreated  plat  the  yield  was  8 kg.  When 
the  natural  and  artificial  currents  coincided  in  direction  the  yield  was 
11^  kg.  when  these  currents  were  in  exactly  opposite  directions  the 
yield  was  only  10.5  kg. — j.  F.  D. 

Fraud  in  the  fertilizer  trade  in  Brittany,  G.  Paturel  (Ann. 
Agron..  19  ( 1893 ),  No.  24,  pp.  579-593 ). — Fraud  in  fertilizers,  such  as 
substitution  of  ground  schists  or  slate  for  natural  phosphates,  the  sell- 
ing of  the  cheap  unassimilable  Somme  phosphate  as  Boulogne  phos- 
phate, which  is  more  assimilable  and  consequently  more  costly,  and 
especially  guaranteeing  larger  amounts  of  the  useful  elements  than  are 
actually  present,  furnishing  animal  charcoal  which  is  partly  or  entirely 
deprived  of  its  phosphoric  acid,  and  charging  excessive  prices  for 
guanos  and  pliospho- guanos,  have  been  very  common  in  Brittany  in 
the  past. 

The  purchaser  is  protected  against  such  fraud  by  the  laws  of  France 
relating  to  fertilizers.  Samples  of  suspected  goods  sent  to  the  labora- 
tory of  the  department  are  analyzed  gratuitously  and  the  results 
returned  with  suggestions  as  to  the  quality  of  the  product.  This  sys- 
tem has  greatly  reduced  the  proportion  of  fraud.  Dishonest  dealers 
depend  at  present  principally  upon  the  ignorance  of  the  farmers  as  to 
the  true  value  of  fertilizers  and  the  needs  of  their  soils,  inducing  them 
to  make  extravagant  expenditures  for  fertilizers  which  give  no  ade- 
quate return. 

The  general  organization  of  agricultural  syndicates  among  farmers 
through  which  fertilizers  and  other  agricultural  supplies  can  be  safely 
and  advantageously  purchased  is  recommended. — w.  h.  b. 

Trifolium  pannonicum,  a perennial  clover  Denaiffe  ( Abs . in 
Sem.  Agricol.,  14  (1894),  No.  666,  p.  50). — The  claim  is  made  that 
this  clover  on  good  soil  attains  a height  of  1 meter,  affords  two  cut- 
tings a year,  and  is  very  vigorous  and  resistant  to  cold.  The  leaves 
resemble  those  of  red  clover,  but  they  are  longer  and  a little  more  hairy. 
The  stems  are  taller  and  the  flowers  larger  than  those  of  red  clover. 
The  flowers  are  white  at  the  top  and  yellowish  at  the  base.  This  plant 
requires  a deep  rich  soil.  At  first  it  grows  very  slowly,  forming  no 
plant  stem  during  the  first  year  of  growth  but  only  small  rosettes  of 
leaves.  It  is  stated  that  15,000  to  18,000  kg.  per  hectare  of  hay  have 
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been  cut  from  this  plant.  It  is  said  to  be  relished  by  cattle  in  spite  of 
the  hairiness  of  the  plant.  The  author  regards  the  scarcity  and  high 
price  of  the  seed  as  the  chief  obstacle  to  its  culture. — J.  f.  d. 

Experiments  with  cowpea,  mung  bean,  soja  bean,  chick-pea, 
and  horse  gram,  G.  Valder  (Agr.  Gaz.  N.  S.  Wales , 4 (1893),  No. 
11,  pp.  855-858 ; No.  12,  pp.  914-917). — At  Croydon,  near  Sydney,  New 
South  Wales,  the  above  leguminous  plants  were  planted  October  8. 
The  soil  was  a heavy  loam,  with  a red  clay  subsoil. 

Cowpea. — The  following  varieties  of  cowpea  were  planted:  Clay, 
from  Queensland  and  from  the  United  States,  Large  White  from  South 
Australia,  Black  from  Queensland  and  from  the  United  States,  Small 
White  from  Queensland  and  from  New  South  Wales,  Small  Brown  from 
Queensland,  Variegated  from  Queensland,  and  Whippoorwill,  from  the 
United  States. 

The  largest  yield  (37^  bushels  of  seed  per  acre)  was  made  by  the  Black 
variety.  This  variety  also  produced  the  largest  yield  of  green  forage 
and  is  considered  by  the  author  the  best  of  all  the  varieties  tested. 
The  average  number  of  pods  on  a plant  was  28,  and  the  average  number 
of  peas  in  a pod  14.  The  long  pods  were  well  filled  with  very  large 
black  peas. 

The  next  largest  yield  of  peas  (34  bushels  per  acre)  was  made  by  the 
Small  White,  a quick-growing  variety,  with  leaves  smaller  than  those 
of  the  Black.  This  variety  yielded  41  pods  to  the  plant,  each  pod  aver- 
aging 11  peas.  The  Clay  pea  averaged  32  pods  per  plant  and  15  peas 
per  pod.  The  yield  on  one  plant  was  33f  bushels,  on  another  30  bushels 
per  acre. 

The  Large  White  was  the  earliest  and  most  upright  of  all  the  varieties 
tested.  This  variety  yielded  28 J bushels  of  seed  per  acre,  and  aver- 
aged 26  pods  to  the  plant,  the  pods  containing  on  an  average  10  peas. 
The  other  varieties  were  noticeably  inferior  to  those  just  mentioned. 

Mung  bean  ( Phaseolus  mungo). — Sown  in  drills  18  inches  apart  and 
thinned  to  6 inches,  the  different  varieties  matured  in  three  to  three 
and  a half  months  after  seeding.  The  Light  Brown  variety  yielded  13 
bushels  of  seed  per  acre,  the  Dark  Green  from  Queensland  yielded 
26 J bushels,  the  Dark  Green  from  India  yielded  28  bushels,  and  the 
Light  Green  35  bushels.  The  Light  Green  was  superior  to  the  other 
varieties  in  yield  and  in  earliness ; its  grain  was  also  larger.  The  plants 
attained  a height  of  about  18  inches.  The  average  number  of  pods  on 
the  plants  of  mung  bean  was  117,  and  the  average  number  of  beans  in 
a pod  was  11. 

Soja  bean. — Three  varieties  were  planted,  but  the  common  white 
and  the  black  soja  bean,  both  from  Queensland,  were  badly  attacked 
by  beau  rust.  The  Improved  White  from  the  United  States  yielded 
37  bushels  of  seed  per  acre.  This  variety  averaged  235  pods  or  648 
seeds  per  plant.  The  soja  bean  was  nearly  five  months  in  coming 
to  maturity. 
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Chiclc-pea,  or  gram  ( Cicer  arietinum). — Sown  in  driLs  18  inches  apart 
and  thinned  to  4 inches  in  a drill,  the  red-seeded  variety  from  India 
yielded  27 J bushels  of  seed  per  acre  and  the  same  variety  from  New 
South  Wales,  32  bushels ; the  white-seede_d  variety  from  England,  21 
bushels.  The  red-seeded  variety  proved  the  hardier,  earlier,  and  more 
productive.  The  plants  of  this  variety  attained  a height  of  only  12  to 
15  inches  and  a diameter  of  only  about  6 inches.  The  white- seeded 
variety  grew  18  inches  high  and  measured  about  10  inches  through. 

The  author  considers  this  as  of  no  value  for  green  manuring  and  for 
feed,  as  the  yield  of  green  stuff  is  very  small  in  compafison  with  other 
leguminous  plants.  Both  varieties  mature  in  about  three  months  from 
the  time  of  seeding. 

Horse  gram  ( Dolichos  biflorns). — The  yellow  and  the  black  varieties 
were  sown.  The  climbing  plants  attained  a height  of  about  3 feet,  but 
did  not  bloom.  The  yield  of  green  forage  was  at  the  rate  of  9,300  pounds 
per  acre.  As  this  yield  was  much  inferior  to  that  of  the  cowpea,  and 
as  horse  gram  occupied  the  land  for  nearly  five  months  without  seed- 
ing, the  author  regarded  it  as  of  little  value  in  comparison  with  other 
leguminous  plants. — J.  F.  D. 

Cold  storage  of  fruit,  A.  H.  Benson  (Agr.  Gaz.  A.  S.  Wales , 4 
(1893),  Ho.  11,  pp.  870-877). — The  system  of  cold  storage  adopted  in  the 
author’s  experiments  afforded  a nearly  even  temperature,  with  a constant 
influx  of  cold  air.  The  ventilation  was  so  perfect  that  there  was  never 
any  strong  odor  of  fruit  or  any  condensation  of  moisture  on  the  fruit 
or  cases.  The  average  temperature  of  the  room  for  the  whole  period 
was  41.74°.  Only  twice  did  the  thermometer  register  less  than  38° 
and  only  nine  times  above  45°. 

Apples  kept  without  any  appreciable  loss  for  over  four  months,  and 
after  being  taken  out  of  cold  storage  they  remained  sound  for  ten  days. 
Among  other  varieties  of  pears  which  were  easily  kept  was  the  Winter 
Nelis,  Avhich  kept  for  over  two  months  in  perfect  condition,  and  when 
removed  from  col  d storage  ripened  and  developed  its  full  flavor.  All 
the  solid-fleshed  varieties  of  plums  kept  well  for  two  months,  even 
when  not  wrapped.  Most  of  the  varieties  of  peaches  kept  only  about 
two  weeks  without  deterioration,  though  wrapped  and  packed  in  ven- 
tilated cases.  The  author  concludes  that  only  solid-fleshed  clingstones 
can  be  kept  in  salable  condition  for  more  than  a month. 

Nectarines  wrapped  in  tissue  paper  and  packed  in  ventilated  cases 
retained  their  flavor  and  kept  from  January  28  to  March  9.  Grapes 
kept  from  six  to  seven  weeks,  at  which  time  they  were  still  in  fair  order. 

As  materials  for  packing  grapes,  cork  dust,  kiln  dried  pine  sawdust, 
and  peat  were  tried.  Cork  dust  proved  the  best  material;  kiln-dried 
pine  sawdust  imparted  no  objectionable  flavor  and  answered  well, 
the  only  objection  to  this  material  and  to  peat  being  their  dustiness. 

Mangoes  and  pineapples  were  successfully  kept.  Tomatoes  gath- 
ered just  as  the  fruit  was  beginning  to  show  color  shriveled  and  never 
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became  properly  colored.  One  sample  picked  a week  later,  wlien  the 
fruit  was  fairly  colored,  kept  well  for  a month.  Cold  storage  preyed  of 
no  value  for  the  passion  fruit. 

It  is  stated  that  apples  keep  equally  well  if  the  temperature  exceeds 
the  average  temperature  of  this  experiment  by  as  much  as  10°  but  that 
all  the  other  fruits  require  the  low  temperature.  Before  removing 
fruit  from  cold  storage  the  temperature  of  the  cold  chamber  should  be 
raised  to  that  of  the  outside  air. — j.  f.  d. 

The  sixteenth  technical  report  of  the  Federal  Seed  Control 
Station  at  Zurich,  F.  G.  Stebler  {Schweiz,  landw.  Ztschr .,  21  (1893), 
No.  48,])]).  801-832). — During  the  year  from  July  1,  1892,  to  June  30, 
1893,  there  were  examined  at  the  station  5,958  samples  of  seed,  requir 
ing  16,427  separate  tests.  This  number  shows  quite  au  increase  over 
the  previous  year,  indicating  the  growing  demand  for  tested  seed.  Of 
the  total  number  of  samples  received  2,714  were  received  from  the  can- 
tons of  Switzerland,  109  of  the  contributors  being  seed  dealers  and 
225  consumers.  From  countries  other  than  Switzerland,  3,244  samples 
were  received  from  91  dealers  and  57  consumers,  making  a total  of 
482  contributors.  Of  the  total  number  of  samples  sentTbr  inspection, 
4,893,  or  81.9  per  cent,  were  clover  and  grass  seeds.  The  average  con- 
dition of  seed  showed  an  improved  quality  over  that  of  the  previous 
year.  Tabulated  information  is  given  of  the  average  results  of  the 
tests  made  during  the  yeais  1876-’93  of  126  varieties  of  seed,  the  more 
important  of  whicli  are  here  given : 


Average  of  eighteen  years’  seed  testing. 


Kind  of  seed. 

Purity. 

Germina-' 
tive  abil- 
ity. 

Intrinsic 

worth. 

Kind  of  seed. 

Purity. 

j Germina- 
I tive  abil- 
| ity. 

Intrinsic 

worth. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Red  clover 

96.3 

90 

87.7 

Bromus  mollis 

66.3 

51 

35.1 

White  clover 

94.  9 

77 

73.  6 

Velvet  grass 

70. 1 

44 

32.3 

Alsike  clover 

95.  3 

74 

71.  0 

j Peas 

96.  6 

88 

93.  8 

Hop  clover 

95.7 

75 

71.3 

Common  vetch  . . . 

96.3 

90 

90.9 

Crimson  clover 

96.6 

84 

87.3 

Yellow  lupine 

98.6 

83 

80.8 

Alfalfa 

97.  3 

89 

86.5 

| Buckwheat ..... .. 

98.7 

76 

76.7 

Esparcet 

97.0 

76 

73.8 

Oats 

97.7 

84 

85.  9 

Kidney  vetch. 

90.  0 

35 

74.  9 

j j Barley 

98.4 

78 

87.3 

French  rye  grass. . 

75. 1 

71 

54.3 

Rye  : 

93.0 

90 

93.8 

English  rye  grass  - . 

95.2 

77 

74.8 

Hemp 

98.1 

83 

82.9 

Italian  rye  grass  . . 

94.3 

73 

69.9 

Elax 

97.9 

85 

83.8 

Orchard  grass 

77.5 

78 

62. 1 

1 Sugar  beet 

98. 1 

*167 

* 145.  6 

Timntfiy _ 

97.  9 

90 

88.  7 

j Garden  beet - j 

97.  4 

* 138 

*133.  5 

Meadow  fescue 

90.7 

83 

76.7 

Yarrow 

86.1 

60 

55.4 

Sheep  fescue 

78.  8 

65 

52. 1 

Serradella  ........ 

94.  0 

69 

68.  8 

nine  crass  

85.  7 

53 

47.2 

j Spurrv  ..... 

96.  6 

72 

68.  0 

Crested  dogtail 

90.0 

66 

60.3 

Corn,  white 

96.4 

84 

81.8 

Meadow  foxtail 

81.8 

55 

45.9 

Turnips 

97.2 

91 

89.8 

Yellow  oat  grass  .. 

65.6 

44 

32.4 

Carrot 

85.2 

47 

40.1 

Eiorin 

74.  0 

85 

65.  4 

Parsnip 

89.0 

23 

33.8 

Poa  nemoralis 

79.2 

66 

52.9 

j Parsley j 

94.0 

64 

73.6 

* Number  of  plants  per  100  capsules. 


The  station  possesses  for  field  tests  three  fields — one  near  the  labora- 
tory for  the  smaller  tests,  one  at  Wollishaven  upon  the  lake  shore 
two  miles  from  Zurich,  and  the  third  for  alpine  experiments  in  the  Alps 
at  some  distance  from  the  station — w.  h.  e. 
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Concerning  the  origin  of  American  clover  seed,  O.  Burchard 
( Landic . Vers.  Stat.y43  (1393),  No.  3 and  4,  pp.  239-246). — The  necessity 
of  knowing  the  climatic  and  other  conditions  under  which  seed  is  grown 
is  becoming  to  be  considered  of  great  importance  in  agricultural  practice 
as  well  as  in  experimental  tests.  It  is  claimed  that  by  a study  of  the 
weed  seed  accompanying  clover  seed  its  origin  may  be  ascertained. 
Kobbe,  after  twenty  years  of  study,  gives  the  following  as  the  weed 
seeds  characteristic  of  American  clover  seed:  Ambrosia  artemisicefoUa , 
Plantago  rugellii , and  Panicum  capillare. 

The  author  proposes  to  carry  this  study  further  and  determine  from 
what  part  of  America  the  clover  seed  has  come.  He  claims  to  be  able 
to  distinguish  by  the  weed  seed  Canadian  seed  from  that  grown  in 
the  latitude  of  Maryland,  and  Atlantic  States  seed  from  more  western 
grown. 

Twenty-two  lots  of  I7orth  American  clover  seed  were  secured  through 
trustworthy  importers.  Three  samples  of  seed  were  secured  from 
Toronto,  Canada;  6 from  Baltimore,  Maryland;  2 from  Philadelphia;  3 
from  New  York  City;  1 from  Saint  Louis,  Missouri;  2 from  Chicago, 
Illinois;  2 from  Milwaukee,  Wisconsin;  and  3 from  Toledo,  Ohio.  The 
purity  of  the  samples  varied  from  83.17  to  99.06  per  cent.  The  per- 
centage of  admixtures  and  number  of  weed  species  bear  no  relation  to 
one  another. 

The  following  table  shows  the  per  cent  of  admixtures: 


Analysis  of  American  clover  seed. 


Origin. 

*ci  & 

H. 

£ 

©I 

3 

SpS 

Weight  of  weed 
seed . 

N umber  of  spe- 
cies weed  seed. 

Total  number  of 
weed  seed  per 
kilogram. 

Origin. 

o 

t/DO 

5 

c3  ® 
O 

H 

Weight  of  for- 
eign matter. 

rs 

© 

© 

£ 

c *g 

^ © 
♦ CO 

hj) 

*3 

£ 

© 

CO*  © 
^4-H  03 
- . © 
jis 

Total  number  of 
weed  seed  per 
kilogram. 

Baltimore.. 

Grams 

48 

Per  cent 
3.40 

Per  cent 
0. 73 

26 

10,  837 

| St. Louis.. 

Grams 

99 

Per  cent 
1.  58 

i 

Per  centl 
0.38  1 

22 

4,  244 

Do 

60 

16.  83 

6. 43 

27 

79,  001 

Chicago  .. 

143 

1.17 

0.15 

17 

2,  044 

1)0 

117 

2.  09 

0. 98 

25 

12,  555 

! Do.... 

150 

2.35 

1.29 

26 

24,  556 

Do 

227 

4.43 

2.19 

27 

22,  077 

! Milwaukee 

146 

1. 95 

0.  69 

20 

9,  698 

Do 

167 

2.15 

0.  65 

28 

6,  030 

Do.... 

141 

1.52 

0.76 

22 

6,  290 

Do 

52 

12.  95 

5. 98 

36 

116,  284 

! Toledo 

165 

1.  24 

0.18 

19 

2,  959 

Philadel'ia. 

160 

1.  95 

0.  93 

24 

4, 439 

Do.... 

165 

1.39 

0. 49 

27 

7,  226 

Do 

88 

2. 76 

0. 71 

21 

9,  032 

Do.... 

180 

1.  85 

0.  21 

22 

3,219 

New  York. 

187 

1. 51 

0.19 

22 

3.  031 

1 Toronto  .. 

96 

2.  77 

1.  20 

28 

30,  561 

Do 

51 

3.48 

f . 73 

13 

17,  912 

Do.... 

114 

4.  99 

3. 19 

23 

29,  640 

Do 

150 

0. 94 

0. 11 

20 

1,408 

Do 

99 

3.  36 

1.  58 

23 

24,  330 

The  author  claims  that  seeds  of  the  following  weeds  characterize  all 
American  clover  seed:  Amarantus  retroflexus.  Ambrosia  artemisicefolia , 
Panicum  filiforme , P.  capillare , P.  crus-galli , Phleum  pratense,  Plantago 
rugelli , Rumex  spp.,  Set  aria  glauca , S.  viridis , Trifolium  hybridum , and 
T.  repens.  He  finds  further  that  Gnicus  arvense , Echinospernum  deflexum , 
and  Melandrium  album  are  characteristic  admixtures  of  Canadian  seed, 
while  Euphorbia  maculata , Lepidum  virginicum , Origanum  vulgare , 
Plantago  aristata , Panicum  sanguinale , Phacelia  sp.,  Verbena  urtic(efolia7 
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an  undetermined  species  of  Caryophyllacece , and  probably  Cuscuta  race- 
mom  are  charateristic  of  that  from  the  Eastern  or  Atlantic  States. 
The  seed  from  the  Western  States  has  not  been  sufficiently  studied, 
and  as  yet  the  author  does  not  consider  it  as  definitely  characterized  by 
any  of  the  species  of  weed  seed  it  contains. 

[The  author  seems  to  have  no  assurance  that  the  seed  secured  from 
Baltimore  was  grown  in  Maryland 'or  that  the  seed  from  Chicago  was 
grown  in  Illinois,  but  assumes  that  each  lot  was  grown  in  the  region 
from  which  it  was  evidently  exported.  The  doubtful  determination 
of  Phacelia  tanacetifolia  in  Maryland-grown  seed  is  evidently  wrong,  as 
that  species  is  only  accredited  to  California.  Thereporting  of  the  seed 
of  Rumex  acetosa  in  every  sample  but  one  is  surely  an  error  of  deter- 
mination, as  R.  acetosa  is  a rare  plant,  introduced  sparingly  from  Europe, 
and,  according  to  a recent  monograph  on  the  genus,  is  only  found  in 
three  places  in  the  United  States]. — w.  h.  e. 

A new  enemy  of  the  potato  (Hydrcecia  misasea),  H.  Clausen, 
(. Landw . Wochenbl.  Schles.  Holst.,  43  (1893),  No.  50,  pp.  520-521,  fig.  1). — 
The  author  gives  a popular  account  of  the  appearance  during  the  past 
summer  of  a stalk  borer  of  the  potato.  The  larva  enters  the  stalk  at  or 
near  the  ground,  eating  its  way  upward  into  the  stem  or  downward 
into  the  roots,  causing  the  destruction  of  the  plant.  The  mature  but- 
terfly is  described  as  32  to  40  mm.  across  the  wings,  and  of  a clear  red- 
dish brown  or  copper  color,  with  darker  bordered  spots.  The  larva  is 
common  on  Glyceria  spp.,  Atriplex  spp.,  Carex  arenaria , Iris,  reeds, 
and  the  roots  of  Petasites  officinalis.  It  seems  likely  to  become  destruc- 
tive to  the  potato.  No  means  are  suggested  for  its  repression. — w.  h.  e. 

Researches  on  the  nematodes  of  sugar  beets,  L.  G-aillot  and 
P.  Serent  ( Bul.Bta . Ayr.  Laon , 1893,  pp.  348-350). — The  report  shows  the 
necessity  of  early  seeding  where  nematodes  are  known  to  be  in  the  soil. 
Two  lots  of  sugar-beet  seed  were  planted  early  in  April  and  watered  to 
insure  growth.  One  lot  was  planted  in  the  same  kind  of  soil  two  mouths 
later  and  given  the  same  treatment.  The  first  two  lots  responded  vigor- 
ously to  the  treatment,  and  although  their  roots  were  covered  with  the 
nematodes  gave  a good  yield.  The  late  planted  seed  developed  poorly. 
The  leaves  did  not  exceed  10  cm.  in  height  and  the  root  development 
was  very  poor,  the  roots  being  literally  destroyed  by  the  nematodes, 
and  no  crop  was  harvested.  The  explanation  is  that  the  difference  is 
due  to  climatic  reasons,  the  temperature  in  April  being  less  favorable 
for  nematodes,  but  still  not  too  cold  for  the  growth  of  the  beets. 

The  authors  advise  early  seeding  in  nematode-infested  soils,  and  the 
use  of  fertilizers  readily  assimilated,  such  as  nitrate  of  soda,  salts  of 
potash,  and  superphosphate,  which  will  give  the  plant  sufficient  force 
to  resist  attacks  of  nematodes  later  in  the  season. 

Experiments  are  cited  of  M.  Willot  on  the  use  of  the  condensation 
water  from  gas  works  for  the  destruction  of  nematodes,  in  which  he 
obtained  excellent  results.  The  ammonia  of  these  waters  is  a strong 


FOREIGN  INVESTIGATIONS. 


913 


fertilizer  and  at  tlie  same  time  some  of  the  other  elements  are  active 
nematocides,  but  in  agricultural  practice  the  authors  think  this  means 
hardly  practicable.  Carbon  bisulphide  is  also  mentioned  as  a probable 
means  of  destroying  nematodes. 

Tbe  authors  recommend  (1)  the  burning  of  all  waste  products  and 
application  of  the  ash  to  the  soil;  (2)  that  the  vehicles  used  for  the 
jj  transportation  of  sugar  beets  should  be  entirely  free  from  refuse;  (3) 
is  that  alfalfa  should  be  used  as  an  alternate  crop  with  sugar  beets;  (4) 

, that  nematode-infested  soils  designed  for  sugar-beet  culture  should 
: receive  winter  cultivation,  which  will  destroy  a large  number  of  the 
j cysts  and  at  the  same  time  be  of  advantage  from  a cultural  point  of 
j view;  (5)  that  these  soils,  independent  of  other  fertilizers,  should 
[ receive  mineral  fertilizers  rich  in  nitrogen,  potash,  and  soluble  phos- 
phoric acid  early  in  the  spring;  and  (6)  that  the  seeding  should  be  done 
at  the  earliest  possible  time. 

A review  of  the  synonymy  and  statements  regarding  the  proposed 
future  study  of  nematode  diseases  of  rye  are  also  given. — w.  h.  e. 

Composition,  impurities,  and  adulteration  of  linseed  meal  and 
linseed  cake,  J.  Yan  den  Bergtie  ( Contr . Lab.  Agri.  Provincial , 
Pouters.,  pp.  28,  plates  24). — The  author  calls  attention  to  the  foreign 
materials  often  found  in  linseed  meal  and  linseed  cake,  some  of  which 
are  very  injurious  to  stock,  while  other  admixtures  serve  only  to 
decrease  the  feeding  value  of  the  meal.  The  author  has  made  many 
analyses  of  linseed  meal  and  cake  and  found  that  many  of  the  samples, 
claimed  to  be  pure,  contained  foreign  seed  and  other  material.  The 
principal  foreign  seed  found  were  as  follows:  Sinapis  arvensis,  8.  nigra, 
Lychnis  githago,  Polygonum  convolvulus,  P.  lapathifolium , Spcrgula 
arvensis,  Cerastium  triviale,  and  Chenopodium  polyspermnm.  In  lesser 
quantities  were  found  Chenopodium  album,  C.  glaucum,  Camelina  den- 
tata,  Centaur ea  cyanus,  Galium  aparine , Lolium  arvense,Pldeum  pratense, 
and  Setaria  glauca.  Of  this  list  only  the  mixtures  containing  seed  of 
Sinapis  and  Lychnis  are  dangerous.  These  should  not  be  fed,  owing 
to  their  physiological  effects.  The  mustards  contain  a principle, 
myrosin,  that  is  exceedingly  irritating  if  taken  in  considerable  quan- 
tity. Oases  are  cited  of  fatal  results  following  the  feeding  of  oil  cake 
containing  considerable  mustard  seed  to  milch  cows.  The  seeds  of 
the  c<$rn  cockle  contain  saponine,  an  acrid  irritant  capable  of  causing 
nervous  disorders  and  dysentery. 

Different  authors  are  quoted  showing  the  extent  to  which  linseed  is 
contaminated  by  the  presence  of  weed  seed.  Nobbe  has  found  41 
species  of  weed  seed  in  the  product  of  the  Province  of  Pernau.  Voel- 
cher  found  in  Bombay  flaxseed  4.5  per  cent  of  weed  seed,  and  in  seed 
from  the  Black  Sea  12  to  20  per  cent.  Morskenski  has  found  in  seed 
from  Odessa  impurities  varying  from  3 to  70  per  cent. 

The  author  claims — and  in  this  he  agrees  with  many  others — that  a 
chemical  analysis  alone  is  not  sufficient  for  recognizing  some  of  the 
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admixtures,  and  suggests  that  it  should  always  be  supplemented  by  a 
microscopical  examination.  Most  of  the  seeds  have  characteristic  cell 
structure  of  the  integuments  or  of  starch  grains,  whereby  they  may  be 
recognized.  The  microscopic  appearance  of  the  epidermis,  pericarp, 
and  starch  grains  of  the  more  common  admixtures  are  described  and 
figured.  Directions  are  given  for  the  preparation  of  opaque  material 
for  examination  and  for  the  other  microscopical  technique  necessary 
for  such  a study. 

It  is  said  that  the  farmers  of  Flanders  prefer  linseed  cake  to  colza 
cake  for  their  stock,  as  being  more  nutritious  and  digestible.  It  is 
considered  better  for  rearing  and  fattening  stock,  while  colza  is  pre- 
ferred for  milch  cows  on  account  of  its  favoring  milk  production.  The 
following  analyses  are  given  of  the  two,  whereby  they  may  be  com- 
pared : 

Comparative  analyses  of  linseed  and  colza  cake. 


Water. 

Protein. 

Fat. 

Fesinons ! 
material. 

Nitro- 

gen-free 

extract. 

Fiber. 

Asb. 

Linseed  cate 

12. 60 

32. 37 

13.81 

0. 47 

27.91 

6. 98 

6. 56 

Colza  cate  

10.  94 

35. 13 

9.  35 

6.  28 

22. 11 

9.  95 

6.  24 

In  the  linseed  cake  53  per  cent  of  the  crude  protein  was  soluble  in 
water,  while  only  15  per  cent  of  that  in  the  colza  was  soluble.  Of  the 
nitrogen-free  extract  of  linseed,  61  per  cent  was  soluble  in  water  and 
31  of  that  in  colza. 

Tabular  information  is  given  of  the  variation  in  protein  and  fat  found 
by  the  analyses  made  during  fourteen  years.  The  maximum  protein 
was  37.50,  and  the  minimum  24.24;  and  for  fat  the  maxima  and  minima 
were  13.63  and  6.04  per  cent,  respectively. 

The  adulteration  or  sophistication  of  linseed  cake  and  meal  is  accom- 
plished (1)  by  adding  mineral  material,  as  sulphate  of  baryta,  sulphate  i 
-of  lime,  sand,  or  ferruginous  soil;  (2)  by  adding  meal  of  less  value,  as 
rape,  colza,  peanut,  hemp,  castor  bean,  and  poppy;  or  (3)  by  adding 
waste  products,  as  peanut  shells,  rice  hulls,  bean  hulls,  buckwheat 
hulls,  etc.  Notes  are  given  on  the  physiological  effect  of  these  admix 
tures  upon  stock,  and  citations  showing  the  fatal  effect  following  the 
feeding  of  such  mixtures.  The  bulletin  concludes  with  a chapter  on 
the  production  of  the  oil  of  mustard  in  crucifers,  including  a table 
showing  the  percentage  contained  in  all  the  leading  species. — w.  h.  e. 

Poisoning  of  cattle  by  feeding  cake  adulterated  with  castor 
bean,  Pollet,  Lacombe,  and  Lescoeur  {Jour.  Pliarm.  et  Chim .,  28  \ 
( 1893 ),  No.  12 , pp.  538-545 ). — Two  pregnant  cows  were  fed  on  rape  cake 
of  good  quality  with  no  effect  on  the  quantity  or  quality  of  the  milk, 
though  the  butter  had  a somewhat  peculiar  flavor.  May  26,  1893,  each 
cow  received  rape  cake  containing  castor-bean  pomace.  On  the  27th  and 
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28th  the  temperature  of  one  cow  rose  to  39.6°  0.,  a bloody  diarrhea  set 
' in,  and  the  yield  of  milk  fell  from  11  to  5 liters  per  day.  This  animal 
had  recovered  by  June  6,  when  the  adulterated  cake  was  again  given? 
followed  by  the  same  disturbances  as  before.  Apparently  the  health 
of  the  other  cow  was  scarcely  affected  by  the  first  dose  of  adulterated 
i cake,  but  on  June  1 this  cow  lost  her  fetus  of  four  months.  A feed  of 
adulterated  cake  given  June  2 induced  fever  and  slight  diarrhea.  By 
June  7 both  animals  were  greatly  emaciated  and  showed  staring  coats 
and  dull  eyes.  The  milk,  after  a brief  period  of  depression,  quickly 
increased,  but  did  not  reach  the  original  amount.  The  quality  con- 
tinued normal,  as  shown  by  daily  analyses. 

The  authors  call  special  attention  to  the  abortive  property  of  castor 
pomace,  which  it  is  believed  has  not  been  noticed  before.  In  addition 
to  the  above  cases,  they  knew  of  instances  where  the  accidental  use  of 
cake  containing  castor  bean  was  followed  by  abortion. 

Rape  cake  may  be  examined  for  the  presence  of  castor  bean  either 
with  or  without  the  microscope.  A mechanical  separation  is  effected 
by  means  of  a current  of  water,  the  pulp  being  first  washed  away  and 
then  the  portions  of  the  seed  coat  of  rape,  while  the  seed  coat  of  the 
castor  bean  remains  in  the  residue.  In  a microscopic  examination  the 
seeds  of  castor  bean  show  a collection  of  cells  containing  small  masses 
of  oil  and  granules  quite  similar  in  form  and  dimension  to  starch  grains. 
These,  however,  are  altered  by  water.  The  seed  coats  of  castor  bean 
furnish  marked  characteristics.  The  outer  membrane  shows  a network 
of  polygonal  cells,  some  colored  and  others  colorless.  The  inner  mem- 
brane is  marked  by  a great  number  of  spiral  ducts.  A cross  section  of 
the  woody  membrane  shows  elongated  pigment  cells  arranged  in  pali- 
sades aud  quite  different  from  those  of  the  rape  seed. 

If  examined  chemically  castor  bean  maybe  detected  by  the  solubility 
of  its  oil  in  alcohol,  while  rape  seed  oil  is' quite  insoluble.  Rape-seed 
oil  is  devoid  of  rotary  power,  while  castor  oil  rotates  yellow  light 
toward  the  right.  In  the  same  way,  an  alcoholic  extract  of  rape  oil 
showed  no  rotary  power,  while  a similar  extract  of  castor  oil  showed  a 
decided  rotary  power  in  the  polariscope. — J.  f.  d. 

Grains  of  Paradise  as  an  adulterant  of  black  pepper,  T.  F. 
Hanausek  ( Gliem . Ztg.,  17  (1893),  No.  96,  pp.  1765-1769,  figs.  4).— The 
seed  known  in  commerce  as  grains  of- Paradise,  Guinea  pepper,  Mele- 
jguetta  pepper,  etc.,  is  derived  Irom  a plant  belonging  to  the  order 
Zingiber acece  and  genus  Amomum.  While  one  spejcies  furnishes  the 
true  seed  it  is  very  probable  that  several  others  differ  so  little  as  to  be 
readily  substituted  for  the  genuine.  The  author  gives  an  elaborate 
synonymy  and  history  of  the  species.  These  seed  are  being  largely 
used  to  adulterate  black  pepper,  especially  when  ground,  and  a micro- 
scopical and  chemical  study  of  the  seed  was  made  to  aid  in  recognizing 
such  admixtures.  Under  the  microscope  the  sections  and  cellular 
structure  show  marked  differences  by  which  they  may  be  readily  dis- 
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tinguished.  A chemical  analysis  shows  the  following  differences 
between  the  two  powders : 

Chemical  analysis  of  grains  of  Paradise  and  black  pepper. 


Ash. 

Alcoholic 
extracts . 

Residuum 
after  treat- 
ing with  1 
per  cent 
H2SO4. 

{Trains  of  Paradise 

Per  cent. 
3.06 
4. 935 

Per  cent. 
19. 02 
7. 805 

Per  cent. 

0. 692 
0.  323 

"Black  pepper 

Various  other  methods  are  given  for  detecting  the  admixture,  among 
which  is  the  following:  Five  grams  of  the  suspected  pepper  is  macer- 
ated in  a mixture  of  10  grams  of  alcohol  and  5 grams  of  ether  and  let 
stand  for  a day.  If  a drop  of  iron  chloride  be  added  to  the  filtrate  no 
change  in  color  will  be  noticed  if  the  pepper  be  pure,  but  if  adulterated 
with  as  much  as  2 per  cent  of  grains  of  Paradise  a greenish  brown 
color  will  be  observed. — w.  H.  e. 

The  feeding  value  of  leaves,  F.  Lehmann  (. Ztschr . landw.  Ver. 
Hessen , 1894,  No.  6 , pp.  42,  43). — The  author  tested  the  feeding  value  of 
the  leaves  of  the  red  beech  gathered  in  August  by  feeding  them  to  2 
sheep.  The  amount  given  was  300  grams  of  leaves  per  sheep  daily,  in 
addition  to  hay  and  grain.  The  coefficients  of  digestibility  found  for 
the  leaves  were,  protein  6 per  cent,  fat  6 per  cent,  cellulose  26  per  cent, 
and  nitrogen-free  extract  42  per  cent.  On  this  basis  100  pounds  of  air- 
dry  beech  leaves  contained  0.6  pound  of  digestible  protein,  0.7  pound 
of  digestible  fat,  5.7  pounds  of  digestible  cellulose,  and  20.5  pounds  of 
digestible  nitrogen-free  extract,  making  in  all  27.5  pounds  of  digestible 
organic  matter.  These  values  are  lower  than  those  given  by  Girard, 
who  found  that  elm  leaves  were  about  equal  to  alfalfa  hay.  The  low 
value  of  beech  leaves  is  believed  to  be  due  to  the  leathery  coating  of  the 
leaves,  which  hinders  the  digestion  of  the  material.- — e.  w.  a. 

The  feeding  value  of  sawdust  and  wood  meal,  F.  Lehmann 
( Ztschr . landw.  Ver.  Hessen , 1894 , No.  5,  pp.  33,  34). — The  following 
analyses  of  sawdust  and  wood  ground  to  an  impalpable  powder  (wood 
meal)  are  given : 

Composition  of  dry  matter  of  saivdust  and  ivood  meal. 


Crude 

protein. 

Crude  fat. 

Crude 

cellulose. 

Crude 

ash. 

Nitrogen- 
free  ex- 
tract. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

0.  69 

0.  69 

72.  29 

2. 14 

24. 19 

- 0.54 

0. 33 

54.  56 

13. 13 

31.44 

Sawdust 

W ood  meal  (powder) . 


The  feeding  value  of  these  materials  was  tested  by  feeding  them  to  2 
sheep  in  separate  periods,  the  amount  given  being  300  grams  per  head 
daily,  in  addition  to  hay  and  grain.  It  was  thought  that  by  finely  pul 
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verizing  the  wood  the  constituents  might  be  more  thoroughly  digested. 
This  was,  in  fact,  the  case,  for  while  practically  none  of  the  sawdust 
was  digested,  about  13  grams  out  of  the  ration  of  300  of  the  wood  meal 
was  digested.  Apparently  the  small  amount  of  fat  and  the  nitrogen- 
free  extract  were  the  only  constituents  digested.  The  author  concludes 
that  sawdust  is  of  no  value  whatever  for  feeding  purposes,  and  that 
while  wood  meal  is  slightly  more  digestible  it  is  of  no  practical  value  for 
feeding. — E.  w.  A. 

The  effect  of  peanut  cake,  palm  cake,  and  cotton  seed  cake  on 
milk,  Backhaus  (Jour.  Landiv .,  41 , No.  4 , pp.  328-332). — The  author 
studied  this  question  on  10  cows.  The  1 kg.  of  peanut  cake  in  the 
basal  ration  was  replaced  with  kg.  of  palm  cake  and  with  1 kg.  of 
cotton-seed  cake,  respectively,  in  four  separate  periods  of  about  two 
weeks  each.  The  daily  ration  per  head  was  30  kg.  of  ensiled  beet  resi- 
due, 5J  kg.  of  fresh  brewers’  grains,  1 kg.  each  of  alfalfa  hay,  meadow 
hay,  oat  chaff,  and  wheat  chaff,  5 kg.  of  oat  straw,  1 £ kg.  of  wheat  bran, 
1£  kg.  of  corn  meal,  and  the  above-mentioned  oil  cake. 

The  average  composition  of  the  milk  in  each  period  and  the  average 
yield  per  day  of  milk,  total  solids  and  fat,  by  the  10  cows  were  as  fol- 
lows: 

Averages  per  day  for  ten  cows. 


Periods,  and  kind  of  oil  cake. 

Average 
daily  yield 
of  milk. 

Average  composition 
of  milk. 

Average  daily  yield  of— 

Total 

solids. 

Pat. 

Total 

solids. 

Fat. 

Kg. 

Per  cent. 

Per  cent. 

Kg. 

Kg. 

I. — 1 kg.  peanut  cake 

118.5 

11. 55 

2.  81 

13.69 

■ 3.34 

II.  kg.  palm  cake 

118.5 

11.  60 

2.82 

13. 76 

3.  35 

III.  1 kg.  cotton  seed  cake 

109.0 

11.68 

2.  94 

12.  73 

3.  21 

IV.— 1^  kg.  palm  cake 

107.5 

11. 64 

2.  90 

12.  51 

3. 12 

The  results  do  not  show  auy'difference  between  the  oil  cakes  in  their 
effect  on  the  milk.  The  amounts  of  oil  cakes  fed,  although  small,  are 
said  to  correspond  to  those  given  in  practice.  The  author’s  inference 
from  the  result  is  that  the  fat  content  of  milk  can  be  but  little  changed 
by  the  manner  of  feeding,  and  that  the  favorable  action  of  certain  con- 
centrated foods  which  have  been  found  to  increase  the  fat  is  only 
apparent  when  these  foot^s  are  fed  in  large  quantities. — E.  w.  A. 

Observations  on  the  individual  cows  of  a herd  for  one  year, 
Backhaus  (Jour.  Landiv .,  41,  No.  4,  pp.  305-320). — The  herd  consisted 
of  51  Dutch  cows  imported  direct  from  Holland  or  East  Friesland. 
The  observations  extended  from  April  3,  1892,  to  April  1,  1893. 
During  this  time  average  samples  of  the  milk  of  each  cow  were  tested 
weekly,  the  weight  of  the  milk  yield  was  taken  weekly,  and  the  cows 
were  weighed  frequently.  From  the  specific  gravity  and  the  fat  found 
by  the  lactdcrite  the  total  solids  and  solids-not -fat  were  calculated. 
The  data  thus  secured  show  that  the  average  length  of  the  milking 
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period  was  329J,  and  the  average  production  per  cow  during  the  year 
was  3,758.98  kg.  of  milk,  122.8  kg.  of  fat,  and  451.07  kg.  of  total  solids.  ' 
The  author  shows  the  range  of  profitability  among  the  cows.  The  rela- 
tion of  the  fat  to  the  solids  not-fat  is  brought  out,  and  that  of  the  live 
weight,  duration  of  milking  period,  and  number  of  the  milking  period 
to  the  production  of  milk  and  fat. 

For  showing  the  relation  of  live  weight  to  productibility  the  cows 
are  grouped  by  weight  into  four  lots  and  the  annual  yield  per  1 kg.  of 
live  weight  given  as  follows: 

Annual  yield  per  1 leg.  of  live  weight  with  different  sized  animals. 


Live 

weight. 

Milk. 

Fat. 

Kg. 

Kg.  . 

Kg. 

474 

100.  0 

100.  0 

522 

85.0 

74.4 

563 

59.8 

69.7 

625 

65.6 

69.4 

The  production  of  milk  and  fat  was  relatively  higher  in  proportion 
to  the  weight  in  the  case  of  the  lighter  animals. 

The  relation  between  the  duration  of  the  milking  period  and  the 
yield  of  milk  and  fat  was  as  follows : 


Relation  between  length  of  milking  period  and  productibility. 


Average 
length  of 
lactation 
period. 

Annual  yield  per 
i 1 kg.  live  weight. 

j Milk. 

Fat. 

Group  1. ............. ........ ........... 

Days. 

253 

Kg. 

5.  632 

Kg. 

0. 1786 

Group  2 

295 

4.  720 

0. 1742 

Group  3 .......... .... 

312 

6.  955 

0.  2284 

Group  4 .....  ..: .... ..... ...... 

335 

7. 192 

0.  2365 

Group  5......-.--.- - .......... ;... .... 

360 

8.  898 

0.  2811 

The  cows  which  gave  milk  the  longest  as  a rule  gave  a considerable 
larger  yield  of  milk  and  fat  in  proportion  to  their  weight. 

The  herd  included  cows  in  the  second,  third,  fourth,  fifth,  sixth,  and 
seventh  period  of  lactation.  Grouping  the  cows  according  to  the  period 
of  lactation  in  which  they  were,  it  was  found  that  the  cows  in  the  third 
period  of  lactation  gave  the  largest  yields  of  milk  and  of  fat. — e.  w.  a. 

The  effect  of  Glauber’s  salts  on  the  udder  and  on  the  milk  of 
cows,  E.  Hess,  J.  Schaefer,  and  M.  Lang  ( Landic . Jdhrb.  Schweiz,  7 
(1893),  ftp.  210-229). — In  the  introduction  the  authors  state  that  in  some 
parts  of  Switzerland  it  is  a common  practice  among  farmers  to  feed 
Glauber’s  salts  to  cows  in  place  of  common  salt,  as  it  is  cheaper.  Oases 
are  mentioned  of  giving  as  high  as  100  grams  of  Glauber’s  salts  per 
cow  daily. 
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To  study  tlie  effect  of  Glauber’s  salts  on  the  secretion  of  milk  and  on 
the  milk  itself,  experiments  were  made  with  4 Simmenthaler  cows  nor- 
mal in  every  respect.  The  animals  were  closely  observed  by  a veteri- 
narian and  subjected  to  frequent  thorough  examination.  The  experi- 
ments lasted  from  January  20  to  April  10,  1893,  and  the  observations 
on  the  animals  extended  to  the  following  October  20.  The  food  of  the 
cows  was  a normal  and  common  ration,  and  remained  unchanged  during 
the  experiment.  The  following  amounts  of  salts  were  added  to  the 
ration  of  each  cow  daily  : 

January  20-30  45  grams  of  common  salt. 

January  30-February  6 40  grams  of  Glauber’s  salts. 

February  7-Marcli  29. 50  grams  of  Glauber’s  salts. 

March  29-April  10 60  grams  of  Glauber’s  salts. 

April  10-October 45  grams  of  common  salt. 

The  clinical  observations  of  the  cows  showed  that  3 of  them  had  a 
mild  attack  of  intestinal  catarrh,  beginning  about  the  twelfth  day, 
which  was  soon  checked.  The  milk  in  the  case  of  all  4 of  the  cows 
ceased  to  form  any  froth  during  milking  and  had  a peculiar  salty  taste, 
resembling  a weak  solution  of  Glauber’s  salts.  All  showed,  signs  of 
pathological  changes  in  the  udder  in  the  form  of  udder  catarrh,  mam- 
mitis,  caking  of  the  udder,  or  bloody  milk. 

The  milk  differed  little  or  none  in  general  appearance  from  the  milk 
of  healthy  cows.  It  was  analyzed  daily  during  the  experiment  and  for 
some  time  prior  to  and  following  the  experiment.  The  most  striking 
change  was  the  behavior  of  the  casein  toward  rennet.  In  six  days 
after  the  feeding  of  Glauber’s  salts  was  commenced  there  was  a notice- 
able decrease  in  the  ability  of  the  casein  to  curdle  with  rennet.  Dur- 
ing the  time  the  cows  were  suffering  with  diseases  of  the  udder  the  fat 
content  of  the  milk  was  much  higher  than  normally;  and  especially 
during  udder  catarrh  the  milk  was  richer  in  chlorides  and  poorer  in 
phosphates. 

The  conclusion  of  the  authors  is  that  dairymen  should  be  warned 
against  feeding  Glauber’s  salts  regularly  as  a condiment. — E.  w.  A. 

Oidium  lactis  in  milk,  M.  Lang  and  E.  von  Freudenreich 
(. Landw . Jcihrb.  Schweiz , 7 (1893),  pp.  229-237 ). — The  frequent  occur- 
rence of  Oidium  lactis  in  milk  is  mentioned  and  its  growth  described. 
Experiments  made  by  the  authors  indicate  that  this  fungus  has  the 
ability  to  ferment  glucose,  milk  sugar,  cane  sugar,  and  maltose,  and  to 
decompose  the  albuminoids  of  milk. — e.  w.  a. 

Experiments  in  fattening  sheep  (Norsk.  Landmandshlad , 13  (1894), 
pp.  49-51). — The  experiments  were  conducted  on  seven  farms  in  Stav- 
anger Amt,  Norway,  financial  aid  for  the  purpose  having  been  granted 
by  the  Government.  The  experiments  were  made  to  investigate  the 
possibility  of  an  export  trade  of  sheep  from  Norway  to  England.  In 
all  120  sheep  of  the  Cheviot  breed  were  used.  The  directions  were  that 
the  sheep  should  weigh  at  least  100  pounds  at  the  beginning  of  the 
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trials,  and  be  fed  uniformly  according  to  the  following  schedule  per 
1,000  pounds  live  weight  per  day:  15  pounds  of  meadow  hay,  100 
pounds  of  turnips,  25  pounds  of  linseed  cake,  and  5 pounds  of  oats. 
This  ration  contains  about  3.06  pounds  of  digestible  protein,  15.25 
pounds  of  carbohydrates,  and  0.50  pound  of  fat,  with  a nutritive  ratio 
of  1 : 5 .4.  ^ 

The  live  weight  and  gain  of  the  sheep  in  the  different  lots  are  given 
in  the  following  table : 


Average  results  of  sheep-feeding  experiment. 


Lot.  ' 

Number 
of  ani- 
mals. 

Duration 
of  exper- 
iment. 

Live  weight  per 
head. 

Average 
gain  in 
live 
weight 
per  head. 

Beginning. 

End. 

I 

30 

Days. 

42 

Pounds. 

115.2 

Pounds. 

130.2 

Pounds. 

15.0 

II 

20 

42 

112.4 

132.2 

19.8 

Ill 

10 

42 

118.8 

141.9 

23.1 

IV 

30 

69 

107.8 

127.6 

19.8 

v : 

10 

73 

112.2 

132.0 

19.8 

VI 

10 

73 

110.4 

132.0 

21.6 

VII 

10 

73 

112.2 

133.8 

21.6 

The  sheep  were  all  shipped  to  England,  the  first  three  lots  alive  and 
the  others  dressed.  Calculating  the  first  cost  of  the  sheep,  cost  of  feed, 
and  other  expenses,  the  lots  shipped  alive  yielded  a small  profit,  while 
the  lots  shipped  dressed  were  sold  at  a loss,  owing  to  several  unfortu- 
nate circumstances. — F.  w.  w. 

Water  content  of  Swedish  butter  {Tidskr.  Landtmdny  15  {1894), 
pp.  73-75;  Nor  disk  Mejeritidn.,  9 (1894)  pp.  79 , 80). — The  samples  of 
butter  exhibited  at  the  Malmo  and  Gothenburg  butter  exhibitions  in 
1893  were  examined  for  water  content.  The  exhibit  included  743  tubs 
of  butter  from  219  different  creameries.  The  average  water  content  was 
13.86  per  cent,  the  range  being  from  10.70  to  16.88  per  cent. 

The  following  table  summarizes  the  results : 

. 

Water  content  of  butter. 


Per  cent 
of  water. 

Number  of 
samples. 

Per  cent 
of  samples. 

10. 70-10. 99 

4 

0. 5 

'll.  00-11.  99 

39 

5.3 

12.  00-12. 99 

no  • 

14.8 

13. 00-13.  99 

250 

33.6 

14.  00-14.  99 

222 

29.9 

15.  00-15. 99 

98 

13.2 

16. 00-16.  88 

20 

2.7 

743 

100.0 
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The  highest  average  water  content  for  the  butter  from  any  one  cream- 
ery was  16.42  per  cent,  and  the  lowest  11.43  per  cent.  The  average 
water  content  of  the  butter  by  creameries  in  shown  below: 


Water  content  of  butter  by  creameries. 


Per  cent 
of  water. 

Number  of 
creameries. 

Per  cent  of 
creameries. 

11. 43-11. 99 

8 

3.6 

12.  00-12.  99 

30 

13.7 

13.  00-13.  99 

80 

36.5 

14.  00-14.  99 

79 

36. 1 

15.  00-15. 99 

21 

9.6 

16.42 

1 

0.5 

219 

100.0 

The  average  water  content  of  Danish  creamery  butter,  as  found  by  the 
Koyal  Danish  experiment  station  at  Copenhagen  (E.  S.  B.,  vol.  iv,  p. 
690),  was  14.59  per  cent,  or  1.73  per  cent  higher  than  the  above  average 
for  Swedish  butter. — f.  w.  w. 

Experiments  in  preventing  the  swelling  of  cheese,  E.  von  Freud- 
enreich  ( Landw . Jahrb.  Schweiz,  7 (1893),  pp.  81-87).— The  author 
explains  that  the  production  of  large  amounts  of  gas  in  cheese  during 
ripening,  causing  the  cheese  to  swell  and  in  some  instances  to  crack 
open,  is  most  feared  of  any  of  the  evils  which  attend  the  ripening  of 
cheese.  There  is  little  ground  for  doubt,  he  says,  that  this  gas  pro- 
duction is  due  to  the  action  of  certain  bacteria.  He  mentions  Bacillus 
guilleheau,  a , h,  and  c,  and  Bacillus  scliafferi,  described  by  himself,  as 
capable  of  causing  this  trouble.  He  found  by  comparative  experiments 
that  salt  was  beneficial  in  preventing  this  trouble.  Cheese  to  which  3 
per  cent  of  salt  was  added  during  making  was  nearly  free  from  swelling, 
while  cheese  made  from  the  same  milk  without  salt  was  full  of  cavities. 
His  method  is  to  dip  off  about  two  thirds  of  the  whey  after  heating  the 
curd  and  add  3 per  cent  of  salt  to  the  remainder.  The  rest  of  the  opera- 
tion is  as  usual. 

He  does  not  claim  that  salt  is  an  absolute  preventative  against  this 
evil  but  merely  offers  the  results  of  his  experiments  as  a suggestion  for 
more  extensive  trials  in  practice. — e.  w.  a. 
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Concerning  plant  membranes,  part  III  (Zur  Kenntniss  der  pflanzlichen  Zellmem- 
branen),  E.  Schulze. — Ztschr.  physiol.  Chem.,  19,  No.  1,  pp.  19-37. 

Concerning  casein  and  the  organic  phosphorus  of  casein  ( Sur  la  caseine  et  le 
phosphore  orga'nique  de  la  caseine),  A.  Bechamp. — Bui.  Soc.  Chim.  Paris,  11-12  (1894), 
No.  4,  pp.  152-176. 

Concerning  the  chemistry  of  living  protoplasm(  Ueber  den  Chemismus  im  lebenden 
Protoplasma),  G.  Wendt. — Ztschr.  Naturw.  Jena,  21  (1893),  No.  1,  pp.  53-75;  abs.  in 
Bot.  Centbl.,57  (1894),  No.  2,  pp.  46,  47. 

The  carbohydrates  of  yeast  ( Ueber  die  Kohlenhyd/i'ate  der  Hefe),  EJ  Salkowski. — 
Ber.  dent.  chem.  Ges.,  27  (1894),  No.  4,  pp.  497-502. 

Concerning  the  poison  in  two  Euphorbias  ( Ueber  die  Giftstofe  zweier  Euphorbia- 
ceen),  A.  Siegel. — Inaugural  Dissertation,  Dorpat,  1893 ; abs.  in  Bot.  Centbl.,  57  (1894), 
No.  4,  pp  120, 121. 

The  fractional  crystallization  of  egg  albumen  ( Ueber  die  fraction ierte  Krystalli- 
sation  des  Eier albumins),  St.  Bondzynski  anrl  Zoja. — Ztschr.  physiol.  Chem.,  19,  No. 
l,pp.  1-18. 

Fruit  analyses  (Obstanalysen),  P.  Kulisch. — Ztschr.  angew.  Chem.,  1894,  No.  5,  pp. 
148-153. 

On  the  proposed  modifications  of  the  Reichert-Meissl  method,  and  a new 
method  for  accurately  determining  volatile  fatty  acids  in  butter  ( Ueber  die  in 
Vorschlag  gebrachten  Modificationen  der  Reichert-Meissl’ schen  Butterpriifung  auf  Mar- 
yarinzusatzund  eine  neue  Methode  zur  exacten  Ermiitelung  der  Reichert-Meissl’ schen  Zahl), 
C.  Bunte  — Chem.  Ztg.,  18  (1894),  No.  12, pp.  204-206. 

Methods  of  distinguishing  the  coloring  materials  in  butter  (Maniere  de  recon- 
noitre les  matieres  colorantes  dans  le  beurre). — Jour.  Agr.,  5 (1894),  No.  48,  p.  50. 

Method  for  distinguishing  between  butter  and  oleomargarin  (Difference  entre 
le  vrai  beurre  et  le  beurre  margarine). — Jour.  Agr.,  5 (1894),  No.  48,  p.  50. 

Contributions  to  the  analysis  of  adulterated  butter  ( Contributions  a Vanalyse 
des  beurres  margarine's). — Rev.  Agron.;  1893,  No.  3,  pp.  152-157. 

Examination  of  a spoilt  cheese  ; extraction  of  a new  ptomaine  (Analyse  d’un 
fromage  avari6 ; extraction  d’un e ptomaine  nouvelle),  C.  Lepikrre. — Compt.  Rend.,  118 
(1894),  No.  9,  pp.  476-478. 

A new  oven  for  calorimetry  in  ice  (Nouvelle  etuve  pour  calorimetre  a glace),  W. 
Louguinine. — Ann.  Chim.  et  Phys.,  1 (1894),  ser.  7,  pp.  423-432,  figs.  6. 

New  forms  of  apparatus  for  organic  analysis,  J.  Liecester. — Chem.  News,  69 
(1894),  No.  1790,  p.  130,  figs.  4. 

Laboratory  apparatus  (Sur  quelques  appareils  de  laboratoire),  A.  Bidet. — Compt. 
Rend.,  118  (1894),  No.  9,  pp.  478-481,  figs.  5. 
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Eurotiopsis,  a new  genus  of  Ascomycetes  ( Eurotiopsis , nouveau  genre  d’Ascomy- 
cetes),  J.  Costantin. — Bui.  Soc.  Bot.  France  {1893),  No.  4-6,  pp.  236-238. 

Contribution  to  the  knowledge  of  Rhizobium  ( Beitrag  zur  Kenntniss  der  Phizo- 
bium),  A.  Schneider. — Ber.  deut.  bot.  Ges.,  12  {1894),  No.  1,  pp.  11-17. 

The  assimilation  of  calcium  chloride  by  the  plant  tissue  {Die  Aufnahme  von  Cal- 
ciumchlorid  in  den  Pfianzenkorper),  E.  Jensch. — Ztschr.  angew.  Chem.,  1894,  No.  4, 
pp.  Ill,  112. 

The  assimilation  of  free  nitrogen  by  non-leguminous  plants  {Neue  Stimmen  iiber 
die  Stickstojffrage),  Frank. — Deut.  landw.  Presse,  21  {1894),  No.  14,  pp.  119,  120. 

On  the  assimilation  of  the  gaseous  nitrogen  of  the  atmosphere  by  microbes 
(Sur  V assimilation  de  Vazote  gazeux  de  V atmosphere  par  les  microbes),  S.  Winogradsky. — 
Compt.  Pend.,  118  {1894),  No.  7,  pp.  353-355. 

The  excretion  of  hydrogen  by  plants,  E.  Pollacci. — Corso  di  chini.  medico- far  mac., 
1 {1893),  p.  101 ; abs.  in  Chem.  Ztg.,  18  {1894),  No.  16,  Pepert.,  p.  44. 

Modifications  of  the  spurs  in  Tropaeolum  and  Pelargonium  {Modifications  de 
Vcperon  chez  le  Tropaeolum  et  les  Pelargonium) , P.  Vuillemin. — Jour.  Bot.,  7 {1893),  No. 
21:  abs.  in  Bot.  Centbl.,  57  {1894),  No.  11,  pp.  343-345. 

Investigations  on  the  morphology  and  physiology  of  grafts  {Pecherches  morpho- 
logiques  et  physiologiques  sur  le  greffe),  L.  Daniel. — Pev.  gen.  Bot.,  6 {1894),  No.  61,  pp. 
5-21 ; No.  62,  pp.  60-75,  plates  2. 

Contribution  on  the  anatomy  of  woody  and  succulent  Compositae  {Beitrage 
zur  Anatomie  holziger  und  succul enter  Compositen),  J.  Muller. — Inaugural  Dissertation, 
Gottingen,  1893  ; abs.  in  Bot.  Centbl.,  57  {1894),  No.  2,pp.  53-56. 

The  anatomical  structure  of  the  flowers  of  Cruciferae  {Der  Bau  der  Cruciferen- 
bliithe  auf  anatomischer  Grundlage),  J.  Klein. — Ber.  deut.  bot.  Ges.,  12  {1894),  No.  1, 
pp.  18-23. 

The  leaf  structures  of  alpine  plants  and  their  biological  significance  {Zur  Kennt- 
niss des  Blattbaues  der  Alpenpflanzen  und  lessen  biologischer  Bedeutung) . — Sitzungsber. 
kaiserl.  Akad.  Wissensch.  Matb.-naturw.  Classe,  Wien.,  101,  part  1,  pp.  487-548 ; abs.  in 
Bot.  Centbl.,  57  {1894),  No.  11,  pp.  338-341. 

Recent  observations  on  the  cell  wall  {Nouvelles  observations  sur  la  membrane),  L. 
Mangin. — Bui.  Soc.  Bot.  France,  1893,  No.  4-6,  pp.  273-280. 

The  absolute  strength  of  a ciliary  cell  {Die  absolute  Kraft,  einer  Flimmerzelle),  P. 
Jensen. — Pfliiger’s  Arch.  Physiol  , 54  {1893),  pp.  537-555 ; abs.  in  Bot.  Centbl.,  57  {1894), 
No.  5,  p.  138. 

Concerning  the  formation  of  resin  and  ethereal  oils  in  plants  ( TJeber  dieBildung 
von  Harzen  und  dtherischen  Oelen  im  Pfianzenkorper),  Tschirsch. — Pringsbeim’s  Jahrb. 
wiss.  Bot.,  25  {1893),  pp.  370-379  ; abs.  in.  Bot.  Centbl.,  57  {1894),  No.  1,  pp.  17-20. 

The  mucilage  and  resin  cells  of  Taxus  baccata  {Sur  les  cellules  muciferes  et 
resini feres  du  Taxus  baccata),  L.  Mangin. — Bui.  Soc.  Bot.  France,  1893,  No.  4-6,  pp. 
313-316. 

The  composition  of  certain  species  of  algae  and  other  marine  plants  of  the 
coast  of  Algeria  {Sur  la  composition  de  quelques  especes  d’algnes  et  autres  plantes  marines 
du  littoral  de  VAlgerie),  J.  A.  Muller. — Ann.  Agron.,  20  {1894),  No.  2,pp.  82-91. 

Concerning  the  influence  of  light  upon  the  growth  of  transplanted  plants 
{TJeber  den  Einfluss  des  Lichtes  auf  die  Fortpfianzung  dei'  Geumchse),  G.  Klebs. — Biol. 
Centbl.,  1893;  abs.  in  Bot.  Centbl.,  57  {1894),  No.  5,  pp.  136-138. 

The  sensitiveness  of  plants  {Die  Peizbarkeit  der  Pfianzen),  W.  Pfeffer. — Ges. 
deut.  Naturf.  und  Aerzte  ; abs.  in  Bot.  Centbl.,  12  {1894),  No.  8,  p.  247. 

On  the  importance  of  Mycorrhiza  in  the  nutrition  of  plants  {Sur  Vimportance 
des  Mycorrhizes  dans  la  nutrition  des  plantes  humicoles),  A.  Frank. — Pev.  Eaux  et 
Forets,  38  {1894),  No.  5,  pp.  122-131. 

The  sexual  reproduction  of  the  mucors  {La  reproduction  sexuelle  des  mucorinees ), 
P.  A.  Dangeard  and  M.  L£ger.— Compt.  Pend.,  118  {1894),  No.  10,  pp.  547-549. 


924 


EXPERIMENT  STATION  RECORD. 


BACTERIOLOGY. 

A new  inoculation  needle  for  mycological  studies  (Eine  neue  Inf ectionsnadel  fill 
mylcologische  Studien),  J.  C.  Bay. — Ber.  dent.  hot.  Ges.,  12  (1894),  No.  1,  pp.  1-3. 

Formic  aldehyde  and  its  influence  on  bacteria  (Formaldehyd  und  seine  Wirkungen 
auf  Bacterien),  F.  Coiin.— Bot.  Centbl.,  57  (1894),  No.  1,  pp.  3-6. 

METEOROLOGY— SOILS. 

The  temperature  of  the  higher  regions  of  the  atmosphere  (Sur  la  temperature 
des  liautes  regions  de  V atmosphere),  G.  Hermite  and  G.  Besancon. — Compt.  Rend., 
118  (1894),  No.  8,  pp.  409-411. 

Moors  and  moor  culture  in  Bavaria  (Die  Moore  und  die  Moorkultur  in  Bayern ), 
A.  Baumann. — Forstl.  naturwiss.  Ztschr.,  3 (1894),  No.  3,  pp.  89-110,  map  1. 

The  improvement  of  clay  soils  through  inoculations  of  bacteria-containing 
soil  (Die  Impfung  des  Lehmbodens  zu  Lupinen  mit  bakterienreicher  Erde),  A.  Schmit- 
ter. — Inaugural  Dissertation,  Heidelberg,  1893 ; abs.  in  Bot.  Centbl.,  57  (1894),  No.  1, 
pp.  25,  26. 

Concerning  Schone’s  elutriation  apparatus  used  in  the  mechanical  analysis 
of  soil  (Sopra  un  apparecchio  di  levigazione  per  Vanalisi  terreni  e delle  argille),  G. 
Appiani. — Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  3 and  4,  pp.  246-256. 

On  the  analytical  determination  of  the  probably  available  mineral  plant  food 
in  soils,  B.  Dyer. — Jour.  Chem.  Soc.,  65  and  66  (1894),  No.  376,  pp.  115-167. 

FERTILIZERS. 

Concerning  the  nitrogen  in  stable  manure  and  in  green  manures  (Die  Ausnutz- 
nng  des  Stallmiststickstoffs  und  des  Stickstoffs  im  Griindung),  J.  Kuhn. — Deut.  landw. 
Presse,  21  (1894),  No.  15,  pp.  132, 133. 

Rape  and  mustard  as  plants  for  green  manuring  (Raps  und  Senf  als  Griindung- 
ung ),  Ullmann. — Deut.  landw.  Presse,  21  (1894),  No.  16,  pp.  140,  141. 

Can  the  farmer  determine  which  artificial  fertilizers  to  apply  to  his  land? 
(Kan  landmanden  udfinde  hvilke  kunstige  g joining  smidler  Conner  sig  at  anvende  pace  bans 
jordf),  N.  Wille. — Tidsskr.  f.  det  norske  Landbr.,  1 (1894),  pp.  30-39. 

Fertilizing  materials  in  night  soil  (Der  Gelialt  der  Facalien  an  Pflanzenndhrstoffen), 
A.  VON  Podewils .—Chem.  Ztg.,  18  (1894),  No.  18,  pp.  312,  313. 

Concerning  the  effect  of  raw  phosphate  ( Ueber  die  Wirksamkeit  der  Rohphosphate) , 
M.  Maerciier. — Fiililing’s  landw.  Ztg.,  43  (1894),  No.  4,  pp.  101-106. 

The  relative  values  of  Thomas  slag  and  superphosphate  (In  welchem  Verhaltniss 
steht  die  Thomasschlacke  zum  Superphosphat) , P.  Wagner. — Deut.  landw.  Presse,  21 
(1894),  No.  13,  pp.  108,  109. 

The  means  of  determining  the  relative  values  of  Thomas  slag  from  different 
sources  (Wie  ist  der  relative  Handelswerth  der  Thomasmchle  verschiedener  Herkunft 
festzustellen  ?),  P.  Wagner! — Deut.  landw.  Presse,  21  (1894),  No.  14,  pp.  116,  117. 

The  comparative  value  of  different  phosphatic  fertilizers  (La  valeur  relative  des 
differents  engrais  phosphates),  Maizieres. — L’Engrais,  9 (1894),  No.  11,  pp.  252,  253. 

The  value  of  “ soil -soluble  ” phosphoric  acid  (Ueber  den  physiol  ogischen  Wertlider 
((  bodenlbslichen” Phosphor saure),  J.  Stoklasa. — Mitt.  Ver.  Ford,  landw.  Versuchsw.  in 
Oesterr.,  1893,  No.  8,  part  2,  pp.  140-146. 

Effect  of  superphosphates  on  summer  grains  on  different  soils  ( Ueber  die  Wir- 
kung  der  verschiedenen  Arten  des  kiinstlichen  Dixnqers  in  Schleswig- Holstein  bei  Sommer - 
korn),  A.  Emmerling.— Landw.  Wochenbl.  Schles.  Holst.,  1894,  No.  9,  pp.  151-153. 

FIELD  CROPS. 

An  experiment  with  varieties  of  barley  (Versuch  iiber  den  Anbauwertli  verschie- 
dener Getreidespielarten),  F.  Heine. — Deut.  landw.  Presse,  21  (1894),  No.  18,  pp.  165, 166. 

Observations  on  the  variation  in  Hanna  barley  grown  in  different  places 
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( Versuche  iiber  die  Abanderung  der  Sannagerste  an  verschiedencn  Orten),  vox  Lieben- 
berg. — Mitt.  Ver.  Ford,  landw.  Versuchsw.  in  Oesterr.,  1893,  No.  8,  part  2,  pp.  89-122. 
Liberian  coffee. — Bui.  Bot.  Dept.  Jamaica,  1 (1894),  n.  ser.,  No.  1,  pp.  1-14. 

Two  new  fodder  plants,  Medicago  orbicularis  and  M.  scutellata. — Agr.  Gaz. 
N.  S.  Wales,  5 (1894),  No.  1,  pp.  5,  6. 

Forage  plants  and  natural  meadows  of  the  mountainous  region  of  Modena 

(Primo  saggio  d ’ uno  studio  sulle  piante  da  foraggio  e sui  prati  naturali  della  regione 
montuosa  del  Modenese),  L.  Macchiati. — Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  3 and  4, 
pp.  257-274. 

The  culture  of  Lathyrus  sylvestris  (Zur  Kultur  der  Waldplatterbse),  K.  Digno- 
wity. — Dent,  landw.  Presse,  21  (1894),  No.  18,  p.  169. 

The  role  of  Plantago  alpina  in  mountain  pastures  (Sur  le  role  du  Plantago  alpina 
dans  les  paturages  de  montagne),  E.  Guinnier. — Compt.  Rend.,  118  (1894),  No.  8,  pp. 
433,  434. 

Uruguay  grasses  (Las  gramineas  uruguayas),  J.  Arechavaleta. — Arm.  Mus.  de 
Montevideo,  1 (1894),  No.  1,  pp.  29-77. 

The  best  method  of  cultivating  Polygonum  sachalinense,  C.  Baltet. — Gard. 
CTiron.,15  (1894),  ser.  3,  p.  198. 

Concerning  potato  culture  (Zum  Kartojfel-Anbauverfahren),  Gick .—Deut.  landw. 
Presse,  21  (1894),  No.  14,  p.  117. 

Sugar-cane  seedlings  — Bui.  Bot.  Dept,  Jamaica,  1 (1894),  n.  ser.,  No.  1,  pp.  14, 15. 
Experiment  with  different  amounts  of  nitrogen  on  oats  (Diingungsversuch  zu 
Safer  mit  verschiedenen  Mengen  Stickstojf) , von  Liebenberg. — Mitt.  Ver.  Ford,  landw. 
Versuchsw.  in  Oesterr.,  1893,  No.  8,  part  2,  pp.  147-149. 

Experiment  with  ortho-phosphoric  acid  on  oats  (Diingungsversuch  mit  Ortho - 
Phosphorsdure  zu  Safer),  von  Liebenberg. — Mitt.  Ver.  Ford,  landw.  Versuchsw.  in 
Oesterr.,  1893,  No.  8,  part  2,  pp.  149-151. 

Experiment  with  various  phosphates  on  red  clover  (Diingungsversuch  mit  ver - 
schiedenen  Phosphaten),  von  Liebenberg. — Mitt.  Ver.  Ford,  landw.  Versuchsw.  in  Oes- 
terr., 1893,  No.  8,  part  2,  pp.  151-153. 

HORTICULTURE. 

Pruning  newly  planted  apple  trees,  E.  Molyneux. — Gard.  Chron.,  15  (1894),  ser. 
3,  pp.  341,  342. 

Fertilizers  for  grapes  (Essai  de  fumures  pour  la  vigne),  H.  Lagatu. — Prog.  Agr.  et 
Vit.,  11  (1894),  No.  10,  pp.  257-260. 

Restoration  of  orange  trees  (Restauration  des  orangers),  J.  Marfant. — Rev.  Sort., 
66  (1894),  No.  6,  pp.  137,  138. 


FORESTRY. 

Concerning  plant  propagation  and  its  cost  as  well  as  the  influence  of  plant- 
ing pines  in  promoting  more  equitable  conditions  ( TJeber  Pflanzenerziehung  und 
dei  en  Eosten,  soivie  die  kiinstliche  Bestandbegriindung  durch  Pflanzung  bei  der  Fichte), 
Surauer. — Forstwiss.  Centbl.,  16  (1894),  No.  3,  p.  140. 

Concerning  the  distribution  of  resin  in  trees  ( TJeber  Sarzverteilung  im  Baume 
und  Sarzg erring ung) , H.  Mahr. — Forstwiss.  Centbl.,  16  (1894),  No.  3,  pp.  129-140. 

Investigations  on  the  optical  properties  of  wood  (Recherches  sur  les  proprittes 
optiques  du  bois),  C.  Houlbert. — Rev.  Gen.  Bot.,  16  (1894),  No.  62,  pp.  49-59. 

SEEDS — WEEDS. 

Hay  trash  for  seeding  meadows  (Les  fleurs  de  foin pour  la  creation  des  prairies) , L. 
Grandeau. — Jour.  Agr.  Prat.,  58  (1894),  I,  No.  11,  pp.  377,  378. 

Concerning  the  presence  of  dodder  in  clover  seed  (Die  Bekdmpfung  der  Kleeseide ), 
Lachner. — Fiihling’s  landw.  Ztg.,  43  (1894),  No.  4,  pp.  122-125. 
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On  structural  characters  of  grape  seeds  and  their  value  in  determining  species 
and  hybrids  ( Sur  les  caractbres  internes  de  la  graine  des  vignes,  et  leur  emploi  dans  la 

termination  des  especes  et  la  distinction  des  hydrides),  G.  Chauveaud. — Compt.  Rend., 
118  (1894),  No.  9,  pp.  485-487. 

DISEASES  OF  PLANTS. 

Diseases  of  carnations. — Garden,  45  (1893),  No.  1165,  p.  223. 

Brunnisure  of  the  grape  in  Italy  (La  Br'unnisvre  de  la  vigneen  Italie),  F.  Cavara. — 
Rev.  Internal.  Vit.  et  Oenol.,  1 (1894),  No.  1,  pp.  3-9. 

A canker  disease  of  the  oak  caused  by  Agloaspora  taleola  (Nine  krebsartige 
Rindenkrankheit  der  Riche  erzeugt  durch  Agloaspora  taleola),  R.  Hartig. — Forst.  natur- 
wiss.  Ztschr.,  1893,  No.  1,  pp.  1-6 ; ahs.  in  Bot.  Centbl.,  57  (1894),  No.  6,  pp.  180,  181. 

Concerning  the  destruction  of  Thuja  menziesii  and  Pseudotsuga  douglasii  by 
Pestalozzia  funerea  ( Ueber  das  Absterhen  (Pestalozzia  funerae)  von  Thuja  menziessi 
und  Pseudotsuga  douglassii),  B.  Bohm. — Ztschr.  Forst.  und  Jagdw.,  26  (1894),  No.  2, 
pp.  63-71. 

The  symbiosis  of  Heterodera  radicicola  with  plants  cultivated  in  the  Sahara 

(Symbiose  de  V Heterodera  radicicola  avec  les  plantes  cultivees  au  Sahara),  P.  Vuille- 
min  and  E.  Legrain. — Compt.  Rend.,  118  (1894),  No.lO,pp.  549-551. 

Note  on  Puccinia  peckiana  (Note  sur  le  Puccinia  peckiana) , A.  Jaczewski. — Bui. 
Herb.  Boissier,  2 (1894),  No.  2,  pp.  142-144. 

Concerning  Pythisma  spp.  and  allied  fungi  (Zur  Kenntniss  des  Runzelschorfes 
und  der  ihm  ahnliclien  Pilze ),  J.  Muller. — Pringsheim’s  Jahrb.  iviss.  Bot.,  25  (1893),  No. 
4,pp.  21;  abs.  in  Bot.  Centbl.,  57  (1894),  Vo.  11,  pp.  346-348. 

The  parasitic  Exoasci  (Die  parasitischen  Exoasceen),  R.  Sadebeck. — Arbeiten  Bot. 
Mus.  Hamburg,  1893,  pp.  110,  jigs.  3;  abs.  in  Bot.  Centbl.,  57  (1894),  No.  11,  pp.  334- 
338. 

Concerning  the  stimulus  which  is  produced  by  treating  potato  plants  with 
copper  ( Ueber  den  Reiz,  welchen  die  Behan dlung  mit  Eupfer  auf  Kartojjelpjlanze  her - 
vorbringt),  B.  Frank  and  F.  Kruger. — Ber.  deut.  bot.  Ges.,  12  (1894),  No.  1,  pp.  8-11. 

Coupling  for  spraying  hose  (Raccord  Huet  pour  tuyaux  d’arrosage),  G.  D.  Huet. — 
Rev.  Hort.,  66  (1894),  No.  6,  pp.  135-137. 

ENTOMOLOGY. 

On  the  habits  of  a Jamaica  spider,  T.  D.  A.  Cockerell. — Nature,  49  (1894),  p. 
412. 

The  Hessian  fly  (Cecidomyia  destructor),  W.  M.  Schoien. — Tidsskr.  f.  det  norske 
Landbr.,  1 (1894),  pp.  8-15. 

Oospora  destructor,  the  green  mildew  of  insects  (Oospora  destructor,  cham- 
pignon produisant  sur  les  insectes  la  muscardine  verte),  G.  Delacroix. — Bui.  Soc.  My  col., 
1893,  p.  260;  abs.  in  Bot.  Centbl.,  57  (1894),  No.  8,  pp.  239,  240. 

Concerning  the  larvae  of  Cochylis  ambiguella  and  new  methods  of  combating 
the  same  (Sulle  larve  della  Cochylis  ambiguella  e sulla  efficacia  dei  nuovi  mezzi  proposti 
per  distruggerle) , G.  del  Guercio. — Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  3 and  4,  pp. 
280-305. 

The  crow  as  an  insectivorous  bird  (Destruction  du  ver  gris  de  la  betterave;  utilite  des 
Corneilles),  E.  Leplae. — Rev.  Agron.,  1893,  No.  3,  pp.  167-174. 

FOODS — ANIMAL  PRODUCTION. 

Cooked  and  uncooked  milk  for  infants  (Rohe  und  gekochte  Milch  in  der  Sduglings- 
ernahrung),  Drouet. — Rev.  Internat.  Falsif.,  6;  abs.  in  Ztschr.  Flei-sch-  und  Milchhyg . , 4 
(1894),  No.  5,  p.  95. 

Storage  experiments  with  frozen  meat  (Lagerungsversuche  mit  gefrorenem  Rind-, 
Schweine-  und  Hammeljteiscli),  Glassmann. — Ztschr.  Fleisch-  und  Milchhyg.,  4 (1894) 
No.  4,  p.  72. 
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Notes  : Adulterated  bran  ; volume  and  weight  of  flour  ; does  tannin  tan  the 
animal  hide  ? ( Kleine  Mittheilungen),  T.  F.  Hanausek. — Chem.  Ztg.,  18  (1894),  No.  17, 
pp.  287,  288. 

Feeding  experiments  with  rape  cake  for  milch  cows  (Fiitterungs-  Versuch  mit 
j Rapskuchen),  von  Liebenberg. — Mitt.  Ver.  Ford,  landw.  Versuchsw.  in  Oesterr.,  1893, 
No.  8,  part  2,  pp.  155-162. 

Rations  for  dairy  cows  ( Die  rationelle  Fattening  des  Milchviehes),  A.  Arnstadt. — 
Milch  Ztg.,  23  (1894),  No.  7,  pp.  104 , 105. 

The  feeding  value  of  twigs  (Der  Futterwertli  des  Reisigs),  F.  Lehmann. — Ztschr. 

| landw.  Fer.  Hessen  (1894),  No.  7,  pp.  50-52. 

The  wood  litter  question  (Die  Waldstreufrage),  E.Ebermayer. — Forst.naturwiss. 

| Ztschr.,  3 (1894),  pp.  110-112. 

Report  of  the  Hohenlieim  Experiment  Station  on  the  feeding  stuffs  control 

in  1893  (Bei'iclit  der  landwirtschaftlichen  Fersuchsststion  Hoh.enh.einx  iiber  die  Kontroll 
des  Futterhandels  im  Jahre  1893),  Kreuzhage. — Wilrt.  Wochenbl.  Landw., 1894,  No.  9, 
pp.  110-113;  No.  10,  pp.  125-127. 

veterinary  science  and  practice. 

Experiments  in  feeding  the  spores  of  stinking  smut  of  wheat  to  domestic 
animals  (Yersuche  mit  der  Fattening  mit  Steinbrandsporen),  Pqsch. — Abs.  in  Fiihling’s 
landw.  Ztg.,  43  (1894),  No.  4,  p,  127. 

Concerning  the  infectiousness  of  the  blood  of  tuberculous  cattle  (TJeber  die 
InfeJctiositat  des  Blutes  tuber kulo ser  Binder),  Bollinger. — Miinch.  med.  Woclienschr., 
1893,  No.  50;  abs.  in  Ztschr.  Fleisch-  and  Milchhyg.,  4 (1894),  No.  4,  pp.  69,  70. 

Contagious  diseases  in  cattle  and  swine  (Smittosamma  sjukdomar  hoe  notkreatur 
ocli  svin),  J.  Wetterwik. — Nord.  Mejerie  Tidn.,  9 (1894), pp.  39,  40,, 51,  52. 

A study  of  Trichina  (Zur  Lehre  von  der  Trichinosis),  M.  Askanazy. — Centbl.  Bak. 
und  Par.,  15  (1894),  No.  7,  pp.  225-227. _ 

Bacteriological  examinations  of  blood  in  sepsis,  pyaemia,  and  osteomyelitis 

(Bakteriologische  Blutuntersuchungen  bei  Septsis,  Pydrnie  und  Osteomyelitis) . — Deut.  med. 
Ztg.,  1893,  No.  97;  abs.  in  Ztschr.  Fleisch-  und  Milchhyg.,  4 (1894),  No.  4,  pp.  70,  71. 

DAIRYING. 

Report  of  general  meeting  of  the  German  Dairy  Association  (Deutscher  Milch- 
wirtschaftlicher  Yerein). — Milch  Ztg.,  23  (1894),  No.  8 pp.  115-117;  No.  9,  pp.  131-134; 
and  Molk.  Ztg.,  8 (1894),  No.  8,  pp.  109,  110;  No.  9,  pp.  125-127. 

The  milk  supply  of  Leipsic  and  its  effect  on  the  health  of  children  (Einfluss 
der  Beschaffenheit  von  Milch  und  Wohnung  auf  das  Gedeihen  der  Ziehkinder  in  Leipzig), 
Plaut. — Ztschr.  Hyg.,  15,  No.  2;  abs.  in  Ztschr.  Fleisch-  und  Milchhyg.,  4 (1894),  No.  4, 
pp.  73,  74 

Concerning  the  milk  supply  of  Naples  (Die  Milch  in  Neap  el) , Montefusco. — 
Abs.  in  Ztschr.  Fleisch-  und  Milchhyg.,  4 (1894),  No.  4,  pp.  74,  75. 

On  the  water  content  of  butter  ( TJeber  den  Wassei'gehalt  der  Butter),  Du  Roi. — 
Molk.  Ztg.,  8 (1894),  No.  9,  pp.  127,  128. 

The  fat  content  of  milk,  its  agricultural  importance,  and  its  increase  (Der 
Fettgehalt  der  Milch,  seine  wirtschaftliche  Bedeutung  and  Yergrosserung). — A review. 
Milch  Ztg.,  23  (1894),  No.  8,  pp.  117-119. 

Bacteriology  in  the  dairy  (Die  Bakteriologie  in  der  Milchwirtschaft),Y.  von  Freu- 
denreich,  1893,  pp.  78;  Basel:  C.  Sallmann;  abs.  in  Bot.  Centbl.,  57  (1894),  No.  5,  pp. 
\l56,  157. 

Sterilization  of  milk  ( TJeber  das  Sterilisiren  der  Milch),  A.  Stutzer. — Ztschr.  angew. 
\ Chem..  1S94,  No.  4,  pp.  130,  131. 

The  effect  of  high  temperatures  on  tuberculosis  bacilli  in  milk  (TJeber  die 
Einwirkung  holier  Temper  aturen  aufTuberkelbazillen),J.  Forster. — Milch  Ztg.,  23  (1894), 
No.  6,  pp.  84,  85. 
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A slimy  fermentation  of  milk  ( Ueber  cine  schleimige  Gahrung  der  Milch),  G.  Leich- 
mann. — Landw.  Vers.  Stat.,  43,  No.  5,  pp.  375-398. 

A new  stopper  for  milk  vessels  ( Ein  neuer  Verschluss  fiir  Milchflaschen) . — Ztschr. 
Nahr.  Untersuch.,  1893,  No.  21;  abs.  in  Ztschr.  Fleisch-  und  Milclihyg.,  4 (1894),  No.  4, 
pp.  72,  73. 

Antiseptics  as  milk  preservatives  ( TJeber  Konservierung  der  Milch  durch  Antisep- 
tica),  Jules  and  Stokes. — Rev.  Internal.  Falsif.,  6;  abs.  in  Ztschr.  Fleisch-  und 
Milclihyg.,  4 (1894),  No.  5,  p.  96. 

The  concentration  of  the  substance  in  milk  used  as  a preventive  of  tetanus 

(Beitrage  zur  Konzentrierung  der  gegen  Wundstarrkrampf  schutzenden  Substanz  aus  der 
Milch),  L.  Brieger  and  G.  Cohn. — Ztschr.  Hyg.,  15  (1893),  p.439 ; abs.  in  Chem.  Ztg., 
18  (1894),  No.  8,  Repert.,  p.  21;  Milch  Ztg.,  23  (1894),  No.  6,  p.  85. 

On  pasteurization  of  cream  (Om  graddans  pasteurisering),  D.  P.  Lunde. — Nord. 
Mejerie  Tidn.,  9 (1894),  pp.  41,  42,  68. 

On  the  churning  process  and  the  formation  of  butter  ( Ueber  den  Butterunga- 
prozess  und  Butter ausscheidung),  A.  Tsciierkassow. — Milch  Ztg.,  23  (1894),  No.  7,  p . 
103. 

The  butyrometer  (Nagra  ord  om  butyrometern ),  C.  Hultman. — Nord.  Mejerie 
Tidn.,  9 (1894),  pp.  51,  78. 

Test  of  cream  separators  (Les  ecrtimeuses  centrifuges  an  concours  de  Bouchout), 
Theunis.—  Rev.  Agron.,  1893,  No.  3, pp.  175-197. 

Concerning  the  green  coloration  of  cheese  (Sulla  colorazione  verde  del  formaggio 
di  grana  Lombardo),  C.  Besana. — Staz.  Sper.  Agr.  Ital.,  25  (1893),  No.  3 and  4,  pp.  275- 
279. 

The  ripening  of  cheese  from  a bacteriological  point  of  view  (La  maturazione 
dei  formaggi  delpunto  di  vista  batteriologico),  N.  Bochicchio. — L’Agricol.  ei  Ind.  Agr., 
17  (1894),  No.  2,pp.  24-27;  No.  S,pp.  41-44. 

On  the  present  conditions  of  the  manufacture  of  cheese  in  Sweden  (Ostpro- 
duktionens  stdndpunkt  i vart  land  samt  medlen  for  densammas  Nojande),  G.  Lil- 
jhagen.  —Nord.  Mejerie  Tidn.,  9 (1894),  pp.  78,  79. 

On  the  manufacture  of  cheese  in  Switzerland  and  Holland  ( Om  ositillverk- 
ningen  i Schweiz  och  Holland),  A.  Friis. — Nord.  Mejerie  Tidn.,  9 (1894),  pp.  42,  43,  80,  81. 

The  Swedish  cheese  exhibition  in  Stockholm,  1894  (Alim.  Sven  ska  ostutstdll- 
ningen  i Stockholm). — Nord.  Mejerie  Tidn.,  9 (1894),  pp.  65,  66,  77,  78;  Tidskr.  Landt- 
mcin,  15  (1894),  pp.  97-99,  111,  112. 

The  employment  of  the  eudiometric  method  in  the  examination  of  water  and 
rennet  used  in  the  manufacture  of  cheese  (L’emploi  de  la  methode  eudiometrique  pour 
I’examen  du  lait  de  la  presure  et  de  Veau  dans  la  fabrication  du  fromage),  Schaffer. — 
Ind.  Lait.,  18  (1893),  No.  31  and  32,  pp.  403-405,  412,  413 . 

Determination  of  the  acidity  of  milk  by  Dornic’s  acidimeter  (Examen  du  lait; 
Vacidimetre  Domic),  P.  Paccaud. — Ind.  Lait.,  18  (1893),  No.  49,  pp.  387,  388. 

On  the  question  of  the  determination  of  the  specific  gravity  of  curdled  milk 
(Zur  Frage  liber  die  spez.  Gewichtbestimmung  geronnener  Milch),  J.  Okulxtsch. — Milch 
Ztg.,  23  (1894),  No.  6,  p.  84. 

TECHNOLOGY. 

Selected  yeasts  in  wine-making  (Sur  levures  selectionnees  dans  la  fabrication  9m 
vin),  F.  Berthault. — Ann.  Agron.,  20  (1894),  No.  2,  pp.  65-78. 

Study  of  the  modifications  produced  in  wines  by  cultivated  ferments  (Etude 
des  modifications  apportees  dans  les  vins  par  les  levures  cultivees ),  J.  Perraud. — Rev. 
Internal.  Fit.  et.  Oenol.,  1 (1894),  No.  1,  pp.  10-17. 

Wine  and  sulphuring  (Les  vins  et  soufrage),  L.  Roos. — Rev.  Internat.  Fit.  et  Oenol., 
1 (1894),  No.  1,  pp.  17-23. 

On  the  manufacture  of  fermented  liquors  from  sugar  beets  (Brandvin  afroer), 
C.  H.  D.  Zahrtmann. — Landmandsblade,  27  (1894),  pp.  89-96. 
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Chemical  composition  of  the  wines  of  Apulia  ( Intorno  alia  composizione  chimica 
deivini  da  taglio  di  Puglio),  A.  Fonseca. — Slaz.  Sper.  Agr.  Ital.,  25  {1894),  No.  3 and  4, 
I pp.  306-320. 

The  sugar-beet  industry  in  the  United  States  ( Die  Riibenzucker- Industrie  der 
| Vereinigten  Staaten  von  Nord-Amerika),  A.  Herzfeld. — Ztsclir.  Ver.  Rubenz.  Ind.,  Jan., 
j;  1894,  pp.  55—134 . 

MISCELLANEOUS. 

Report  of  the  sixth  general  meeting  of  the  Association  of  German  Experi- 
ment Stations,  Sept.,  1893  ( Verhandlung  der  VI.  Hauptversammlung  des  Verbandes 
landwirtschaftlicher  Versuchs-Stationen  im  Deutschen  Reich  zu  Wurzburg  am  8.  und  9. 
September,  1893). — Landw.  Vers.  Stat.,  43,  No.  5,  pp.  321-374. 

Lower  agricultural  instruction  in  Denmark  ( Nagra  ord  om  den  lagre  landtbruks- 
undervisningen  i Danmark) , V.  Jonsson. — Tidskr.  Landtman,  15  {1895),  pp.  99-105. 

Agriculture  and  dairying  in  New  Zealand  ( Landtbruks - och  Mejeriforhallandena 
paaNya  Zeeland),  H.  Olsen. — Nord.  Mejerie  Tidn.,  9 (1894),  pp.  29,  30,  40,  41,  53,  54,  69, 
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Georgia  Station. — This  station  has  adopted  the  plan  of  supplying  the  weekly  j 
papers  of  the  State  with  results  of  work  at  the  station,  answers  to  questions,  and  | 
other  matter  for  the  information  of  farmers,  in  the  form  of  plates.  These  stereo- 
type  plates — sufficient  to  make  up  about  three  columns — are  sent  monthly  by  express  1 ^ 
to  each  of  the  papers  selected,  and  are  intended  to  appear  in  all  of  these  papers  j 
during  the  same  week.  This  plan  promises  to  prove  a most  valuable  and  inexpen- 
sive means  of  communicating  station  results  and  station  advice  to  the  farmers. 

Indiana  Station. — W.  Brady,  who  has  been  temporarily  acting  as  assistant 
chemist  to  the  station,  March  1 resumed  his  duties  as  first  assistant  chemist  at  the 
Chicago  Steel  Works. 


Kansas  Station. — The  station  is  about  to  undertake  experiments  in  irrigation 
upon  small  areas  by  means  of  water  pumped  into  reservoirs  from  wells.  Twoloca-  V 
tions  have  been  selected,  one  near  Garden  City,  Finney  County,  and  the  other  in  * 
Decatur  County.  The  work  in  this  line  for  the  present  year  will  be  chiefly  confined  $ 
to  water  supply  for  common  garden  crops. 

M.  A.  Carleton,  assistant  in  botany  for  the  past  two  years,  has  accepted  a position  \ 
in  the  Division  of  Vegetable  Pathology  of  this  Department.  His  place  will  be  taken 
for  the  present  by  J.  B.  S.  Norton. 

Massachusetts  Stations. — The  bill  providing  for  the  union  of  the  State  and  Hatch 
stations  has  passed  the  State  legislature.  This  bill  unites  the  two  stations  to  form 
the  experiment  department  of  the  college.  The  whole  interest  of  the  bill  is  to  pro- 
mote economy  in  the  work  and  administration.  A special  committee  on  reorganiza- 
tion will  be  appointed  at  an  early  date. 

Michigan  Station. — H.  S.  Dunning  has  been  placed  in  charge  of  the  newly 
established  poultry  department.  A.  A.  Crozier  has  been  appointed  assistant  agri- 
culturist in  charge  of  field  experiments.  A dairy  school  was  conducted  by  the  agri- 
cultural college  the  past  winter.  Abstracts  of  the  station  bulletins  are  sent  to  the 
neAvspapers  of  the  State  as  press  bulletins.  Some  results  of  spraying,  with  direc- 
tions for  spraying,  have  been  distributed  in  the  form  of  small  charts  suitable  for 
hanging  in  grange  halls,  post  offices,  and  other  public  places. 

Mississippi  Station. — W.  L.  McGee,  assistant  director  of  the  station,  has  been 
elected  professor  of  agriculture  in  the  Clemson  College,  and  entered  upon  his  new 
duties  March  1. 

Ohio  Station. — J.  E.  Barclay,  recently  a student  at  the  University  of  Wisconsin,  ^ 
has  been  appointed  superintendent  of  the  Northwestern  Substation,  vice  J.  S.  Hine, 
resigned. 

Vermont  College. — The  third  annual  session  of  the  Vermont  Dairy  School  was 
held  for  five  weeks  in  January  and  February.  The  entire  time  was  devoted  to  the 
study  of  butter  dairying.  There  were  twelve  separators,  three  churns,  three 
butter  workers,  and  three  styles  of  milk  testers  in  use.  Two  courses  of  lectures, 
aggregating  nearly  fifty  lectures  on  dairy  topics,  were  delivered.  All  lectures  and 
working  records  were  mimeographed  and  bound  for  students7  use.  Nearly  eighty 
applications  for  entrance  were  received,  of  which  thirty,  mainly  from  outside  the 
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| State,  had  to  he  refused,  owing  to  lack  of  accommodations.  The  next  session  of  the 
| school  will  he  held  in  January,  1895,  and  a considerable  number  of  persons  have 
i;  already  applied  for  entrance. 

Report  of  the  Agricultural  Station  at  Laon,  France,  for  1893  (pp.  364). — 
; This  station  is  located  in  the  Department  of  Aisne,  and  its  officers  consist  of  a director 
and  chemist,  L.  Gaillot,  and  an  assistant,  P.  Serent.  Its  objects  are  stated  to  he  (1) 
investigations  relating  to  methods  of  increasing  the  productiveness  of  the  soil,  both  in 
'!  the  laboratory  and  in  the  field;  (2)  analyses  of  soil-',  fertilizers,  waters,  and  products 
I of  agriculture  and  kindred  industries  ; (3)  seed  testing,  and  (4)  meteorological  observa- 
I tions  applied  to  agriculture.  During  the  year  2,248  analyses,  requiring  6,671  sepa- 
| rate  determinations,  were  made.  Of  these,  712,  representing  a cost  of  13,262  francs 
($2,519.78),  were  made  gratuitously  in  connection  with  the  fertilizer  inspection,  etc., 
of  the  department;  the  remaining  1,536  were  paid  for,  furnishing  a revenue  of 
I 8,702  francs  ($1,653.38). 

A few  cases  of  fraud  in  fertilizers  were  exposed  during  the  year.  Purchase  of  fer- 
tilizers through  the  agricultural  syndicates,  which  are  organized  in  all  of  the  de- 
i partments  of  France,  is  strongly  recommended.  Better  terms  are  thus  secured  than 
small  individual  buyers  are  able  to  make.  The  quality  of  the  materials  is  also 
assured.  Small  farmers  were  also  victimized  to  a large  extent  during  the  year 
by  dealers  in  condimental  foods  for  stock.  In  the  majority  of  cases  there  was  no 
redress,  since  there  is  no  special  law  in  France  regulating  the  sale  of  such  materials. 

An  important  feature  of  the  work  of  the  year  was  the  instruction  given  each 
Thursday  to  the  pupils'  of  the  Laon  lyceum,  in  the  analysis  of  fertilizers  and  soils 
and  in  microscopy,  together  with  excursion  to  the  principal  farms  of  the  region  and 
to  the  experimental  fields  of  the  station. 

The  leading  articles  of  the  report,  the  more  important  of  which  are  abstracted 
elsewhere  in  the  Record,  are:  (1)  A summary  of  meteorological  observations  for 
each  month  of  the  year ; (2)  A study  of  the  arable  soils  of  the  department  (p.  902); 
(3)  Field  experiments  on  the  experimental  farm  at  Montreuil,  including  experiments 
with  fertilizers  on  sugar  beets,  wheat,  potatoes,  oats,  with  different  forms  of  nitro- 
gen, phosphoric  acid,  and  potash  on  potatoes,  and  tests  of  pyrites  cinder  and  sul- 
phate of  iron  on  potatoes  and  oats;  (4)  Investigations  on  the  destruction  of  white 
grubs;  (5)  Note  on  the  degree  of  exactness  possible  in  fertilizer  analysis;  (6) 
Observations  on  the  culture  of  hairy  vetch;  (7)  A geological  sketch  of  the  depart- 
ment; (8)  Geographical  distribution  of  the  different  soils  of  the  department  (p. 
803);  (9)  Composition  of  sugar  beets  at  different  stages  of  growth  ; (10)  Researches 
on  the  beet  nematode  (Heterodera  schachtii ) (p.  912);  (11)  Note  on  a nematode  dis- 
ease of  rye  (p.  913);  (12)  Analyses  of  feeding  stuffs;  and  (13)  A tariff  of  fees  for 
analyses. 

The  latter  shows  that  for  a complete  chemical  analysis  of  a soil  20  francs  ($3.80)  is 
charged,  and  for  a physical  chemical  analysis — sand,  clay,  lime,  and  humus — 5 
fr.mcs  (95  cents).  In  case  of  fertilizers,  determination  of  nitrogen  separately  in  the 
three  forms  costs  10  francs  ($1.90),  phosphorid  acid  in  three  forms  9 francs  ($1.71), 
and  potash  4 francs  (76  cents).  Other  fees  are  as  follows:  Hardness  of  water,  2 
francs;  chlorine,  sulphuric  acid,  and  organic  matter  in  addition  to  hardness,  6 
francs;  specific  gravity,  fat,  sugar,  nitrogenous  matter,  and  ash  of  milk,  10  francs; 
water,  fat,  ash,  and  examination  for  foreign  fats  in  butter,  10  francs;  identity  and 
purity  of  seeds,  each  1 franc;  vitality,  5 francs;  examination  for  dodder,  2 francs. 

Report  of  Agricultural  College  at  Aas,  Norway. — The  report  of  the  Agri- 
cultural College  at  Aas,  Norway,  for  1891-92,  recently  published  ( Beretning  om  den 
Jiojere  Landbrugsskole  i Aas,  Cristiania,  1894,  pp.  185),  shows  that  the  total  expendi- 
tures of  the  college  during  the  fiscal  year  were  $43,845.  Of  this  sum,  $6,770  was 
paid  out  for  salaries  and  labor,  and  $10,138  for  running  expenses.  The  annual 
Government  appropriation  for  the  college  amounted  to  $13,913,  with  a special  appro- 
priation during  1891-’92  of  $18,224  for  improvements  in  buildings  and  equipment. 
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The  receipts  from  the  sale  of  farm  products — milk,  cream,  butter,  cereals,  potatoes, 
nursery  stock,  etc. — amounted  to  $12,540,  and  the  total  expenses  connected  with  the 
farm  were  $8,793,  leaving  a balance  of  $3,744  in  its  favor. 

Experiment  station  for  trials  of  agricultural  machinery  and  tools.— 
In  the  last  number  of  the  Transactions  of  the  Royal  Swedish  Agricultural  Society  is 
printed  a petition  to  the  King  for  the  establishment  of  an  experiment  station  for 
testing  and  examining  agricultural  machinery  and  tools.  The  committee  appointed 
by  the  society  to  investigate  the  matter  recommends  that  such  a station  be  estab- 
lished for  the  purpose  of  furnishing  the  farmer  with  complete  and  reliable  informa- 
tion concerning  agricultural  machinery  and  of  advancing  home  production  of  such 
machinery.  The  machines  are  to  be  judged  on  the  following  points:  Capacity 
as  regards  time  and  power  used,  quality  of  the  work  done,  cost  of  the  work  done, 
technical  perfection,  and  wear.  The  plan  of  station  organization  provides  for  a 
director,  an  assistant,  and  a secretary  as  permanent  officers,  and  expert  judges  for 
spe.cial  trials  of  machinery.  The  expenses  of  the  station  are  to  be  covered  by  an 
annual  appropriation  of  about  $1,200  and  by  fees  paid  for  trials  of  machinery  for 
private  individuals. 

The  Grandeau  method  for  humus  in  soils. — H.  Snyder  contributes  to  the  Jour- 
nal of  the  American  Chemical  Society  ( IS  (1894),  No.  3,  March, pp.  210-213 ) some  notes 
on  the  Grandeau  method  for  the  determination  of  humus  in  soils.  He  finds  the  origi- 
nal Grandeau  method  open  to  serious  objections.  He  describes  the  following  simple 
modifications,  which  have  given  good  results  in  his  work : 

“After  treatment  with  the  dilute  acid,  the  soil  is  transferred  to  either  a glass- 
stoppered  bottle  or  a glass-stoppered  Erlenmeyer  flask  of  100  c.  c.  capacity,  using  50  or 
60  c.  c.  of  the  dilute  ammonia  solution  for  that  purpose.  The  contents  of  the  bottle  or 
flask  are  then  well  shaken  at  frequent  intervals,  and  then  allowed  to  settle.  After  set- 
tling, the  dark-  colored  solution  is  decanted  into  a filter,  a fresh  50  c.  c.  portion  of  the 
dilute  ammonia  solution  is  then  added  to  the  flask,  and  the  same  treatment  repeated. 
It  usually  requires  three  or  four  such  treatments  before  the  filtrate  becomes  clear;  the 
contents  of  the  flask  are  then  brought  on  to  the  filter,  and  require  but  little  farther 
washing  in  the  usual  way  before  this  part  of  the  operation  is  completed.  While  the 
second,  third,  and  fourth  treatment  with  the  ammonia  is  being  carried  on,  the  first 
portion  of  the  filtrate  can  be  evaporated  on  the  water  bath,  and  thus  save  time  when 
that  part  of  the  operation  is  reached.  The  most  progress  can  be  made  by  making  as 
large  a number  of  determinations  at  one  time  as  a person  can  conveniently  take  care 
of,  so  as  not  to  unnecessarily  hurry  the  operations,  nor  loose  too  much  time  in  mak- 
ing the  humus  determinations  of  the  soil.  A separate  room  for  such  work  is  a great 
convenience. 

“ The  results  obtained  by  this  method  of  treatment  are  much  higher  than  those 
obtained  when  working  in  the  usual  way.  This  is  to  be  expected,  inasmuch  as  more 
complete  extraction  of  the  humus  materials  are  obtained  by  using  the  glass-stop- 
pered flasks.  Duplicate  results  with  the  ordinary  Grandeau  method  are  far  from 
being  concordant,  while  with  the  glass- stoppered  flasks  reasonably  concordant 
results  are  secured.” 

Recent  progress  in  the  analysis  of  cattle  foods. — In  a paper  on  this  sub- 
ject in  the  Journal  of  the  American  Chemical  Society  (16  (1894),  No.  3,  pp.  174-178 ),  F. 
W.  Woll  compares  the  methods  at  present  in  use  for  the  analysis  of  cattle  foods  with 
the  Weende  methods  proposed  by  Henneberg  in  1864.  He  finds  that  the  present 
methods  are  essentially  the  Weende  methods.  He  concludes  That  “more  progress 
has  been  made  in  our  knowledge  of  the  composition  of  food  stuffs  and  in  the  identifica- 
tion of  these  constituents  than  in  their  estimation.  While  brought  to  a certain  per- 
fection as  far  as  working  details  go,  the  analytical  side  is  yet  far  behind,  and  no  fully 
satisfactory  system  of  fodder  analysis  can  be  worked  out  until  we  are  able  to  clas- 
sify nutrients  more  according  to  their  physiological  importance  than  is  done  in  our 
present  methods.” 


EXPERIMENT  STATION  NOTES. 


933 


Testing  soils  by  the  colors  of  the  plant  foliage. — In  American  Agricul- 
turist, 1894,  February  (p.  61),  W.  A.  Macdonald  gives  an  illustrated  account  of  the 
method  of  judging  of  the  fertilizer  requirements  of  a soil  by  means  of  the  color  of 
the  plant  foliage,  as  worked  out  by  Ville  in  a series  of  experiments  with  fertilizers 
on  various  plants. 

The  deepest  shade  of  green  observed  in  the  plant  is  designated  as  100,  and  the 
lighter  shades  are  graduated  downward.  At  the  beginning  of  the  investigations  the 
3 colors  as  observed  iu  the  leaves,  either  in  mass  or  separately,  were  compared  with  a 
|!  series  of  standard  colors,  but  it  was  afterwards  found  more  accurate  to  use  for  the 
| comparison  the  solutions  obtained  by  extracting  the  coloring  matter  from  a given 
I weight  of  leaves,  first  with  petroleum  ether  and  then  with  absolute  alcohol. 

In  this  improved  process  the  chlorophyll  and  the  xauthophyll  were  separated  and 
! the  intensity  of  color  of  each  determined. 

In  the  experiments  described  it  is  shown  that  in  general  “ the  higher  and  heavier 
the  plant  the  deeper  was  the  color  of  the  foliage,  while  the  lower  and  lighter  the 
plant  the  paler  was  the  color/’  and  further,  “that  a deep  green  foliage  indicated  an 
ample  supply  of  nitrogen  in  the  soil.  A light  green  may  indicate  a soil  lacking  in 
nitrogen  or  in  potash.  * * * Intermediate  shades,  between  deep  and  pale  green, 

generally  indicate  a want  in  all  the  elements  of  fertility,  while  a somewhat  darker 
green  points  to  a lack  of  phosphoric  acid.” 

Phosphates  of  Algeria. — Under  the  title  of  TJn  Voyage  en  Algerie  {pp.  15),  D. 
Crispo,  director  of  the  State  Agricultural  Laboratory  of  Amsterdam,  publishes  an 
account  (extracted  from  Jour.  Anc.  e'lev.,  Gembloux)  of  a tour  of  inspection  of  the 
agriculture,  mines,  and  phosphates  of  Algeria.  The  comparatively  recently  dis- 
covered phosphates  of  this  country  receive  especial  attention. 

As  far  as  present  explorations  show,  there  are  three  principal  deposits  of  these 
phosphates:  (1)  Those  in  the  vicinity  of  Nemours  found  in  the  form  of  nodules  in 
beds  of  glauconite  or  filling  fissures  in  limestone,  which  are  just  beginning  to  be 
exploited.  They  contain  from  11.06  to  38.17  per  cent  of  phosphoric  acid  and  from 
0.81  to  2.35  per  cent  of  iron  and  alumina.  (2)  The  gypseous  phosphates  of  Gafsa, 
the  extent  of  which  has  been  estimated  at  6,000,000  tons  (which  is  probably  too  low 
an  estimate),  and  which  contain  from  22.63  to  30.67  per  cent  of  phosphoric  acid  and 
1.11  to  1.37  per  cent  of  iron  and  alumina,  according  to  the  amount  of  gypsum  present. 
(3)  The  deposits  found  in  caves  on  the  borders  of  the  plain  of  Chdliff,  the  most 
remarkable  being  those  in  the  vicinity  of  Inkerman.  These  phosphates  have  been 
derived  from  accumulations  of  bat  manure  and  consist  of  four  distinct  forms:  (a) 
Fresh  guano,  containing  4.4  per  cent  of  nitrogen  and  6.92  per  cent  of  phosphoric  acid ; 
( b ) old  guano,  containing  0.16  per  cent  of  nitrogen  and  10.26  per  cent  of  phosphoric 
acid;  (c)  brown  ferruginous  phosphate,  containing  29.2  per  cent  of  phosphoric  acid 
and  15.62  per  cent  of  iron  and  alumina;  and  ( d ) red  ferruginous  phosphate,  contain- 
ing 13.36  per  cent  of  phosphoric  acid  (1.96  per  cent  soluble  in  citrate)  and  15.38  per 
cent  of  iron  and  alumina.  The  theory  of  the  formation  of  the  different  deposits  is 
discussed. 

Field  experiments  with  fertilizers  in  Anglesey,  Wales.— In  a sixteen-page 
bulletin  published  by  the  University  College  of  North  Wales,  Bangor,  D.A.  Gilchrist, 
C.  B.  Jones,  and  T.  Winter  report  the  results  of  experiments  during  1893  with  barn- 
yard manure  and  various  commercial  fertilizers  on  ruta-bagas  at  five  farms  in  differ- 
ent parts  of  Anglesey,  on  mangel- wurzels  at  two  farms,  on  potatoes  at  one  farm, 
and  on  pasture  lands  at  two  farms ; and  of  experiments  to  test  the  best  quantity  of 
seed  to  sow  for  oats.  Notes  on  the  function,  composition,  and  valuation  of  manures, 
and  on  manure  mixtures  for  different  crops  are  also  given. 

Maize:  a botanical  and  economic  study. — Under  this  title  J.  W.  Harsh- 
berger  gives  in  Contributions  from  the  Botanical  Laboratory  of  the  University  of  Penn- 
sylvania ( 1 , Xo.  2,  pp.  75-202)  an  elaborate  botanical  monograph  on  the  corn  plant, 
arranged  under  the  following  headings:  Botany,  origin,  geographical  distribution, 
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Chemistry,  agricultural  and  physiological  study,  utility,  economic  considerations, 
and  predictions  for  the  future  of  maize. 

Maize  is  considered  by  the  author  to  have  originated  in  Mexico  at  an  elevation  of 
about  4,500  feet  in  a limited  area  just  north  of  the  Isthmus  of  Tehuantepec  and 
south  of  22°  north  latitude,  probably  among  the  Maya  tribes.  The  date  is  placed 
at  about  the  beginning  of  the  present  era.  In  supporting  this  claim  he  offers  his 
proofs  under  the  head  of  meteorological,  botanical,  archeological,  ethnological, 
philological,  and  historical  proofs,  and  they  are  cleverly  arrayed  to  substantiate  his 
claims  and  refute  the  claim  sometimes  made  that  it  is  of  Old  World  origin. 

From  its  early  home  corn  spread  north  and  south  among  the  aborigines,  reaching 
the  Rio  Grande  River,  according  to  Humboldt,  about  700  A.  D.,  and  it  reached  the 
coast  of  Maine  about  1000  A.  D.,  having  covered  the  intervening  territory.  It  was 
carried  to  Europe  through  Spain  shortly  after  the  discovery  of  America,  its  rapid 
extension  being  due  to  its  importance  as  an  article  of  food. 

Chemical  analyses -are  given  of  various  parts  of  the  plant  to  show  its  value  as  an 
article  of  food,  what  elements  are  taken  from  the  soil,  that  the  deficiency  may  be 
supplied,  and  the  value  of  the  by-products  and  waste,  that  these  may  be  utilized. 

Questions  of  agricultural  practice  are  considered  beyond  the  limits  of  the  bulletin, 
but  the  physiology  of  the  plant  is  thoroughly  discussed  and  it  is  shown  how  it  is 
that  corn,  by  making  its  growth  at  the  season  it  does,  does  not  exhaust  the  available 
nitrogen  of  the  soil  as  quickly  as  wheat,  which  has  its  growing  period  earlier  in  the 
year.  “ The  nitrogen  is  best  conserved  with  a crop  whose  period  of  growth  extends 
into  the  period  of  maximum  nitrification  and  maximum  drainage  of  nitrates  from 
the  soil.  Maize  is  such  a crop,  and  cereal  crops  whose  growing  periods  are  confined 
to  the  spring  and  early  summer  seasons  are  very  poor  conservers  of  nitrogen. v 

Under  the  head  of  utility  the  author  considers  corn  as  a source  of  human  food,  of 
animal  food,  of  medicine,  in  the  production  of  alcohol,  sugar,  paper,  oil,  fuel,  pot- 
ash, etc.  The  value  of  maize  as  a human  food  is  dwelt  upon  and  comparative  val- 
ues given  in  tabular  form. 

A chapter  on  the  relation  of  this  crop  to  the  agricultural  prosperity  of  the  country 
is  given,  together  with  some  suggestions  as  to  rotation  of  crops  and  the  special 
adaptation  of  different  parts  of  the  United  States  to  this  and  other  crops. 

In  conclusion  the  author  believes  “that  maize,  our  greatest  arable  crop,  is  to  hold 
in  America  the  place  that  rice  fills  in  India,  China,  and  Japan,  that  cassava  fills  in 
South  America,  that  sago  occupies  in  Borneo,  Java,  and  the  Indian  Archipelago— the 
staple  food  for  man.” 

A chapter  is  devoted  to  the  gross  anatomy,  histology,  and  synonymy  of  the  plant, 
and  under  every  chapter  of  the  bulletin  is  given  an  elaborate  bibliography. 

Culture  of  peanuts  in  lower  Egypt. — In  an  article  on  this  subject  (Bui.  Sta. 
Agron.  Loire-Inferieure,  1891-92,  pp.  119-155 ),  Andouard  and  Letourneau  give  notes 
on  the  history  and  botany  of  the  peanut,  cultural  methods  adopted  in  Egypt, 
meteorological  data  for  Lower  Egypt,  and  analyses  of  Egyptian  soils  and  of  the  pea- 
nut plant  at  various  stages  of  growth.  An  abstract  of  the  results  relating  to  the 
composition  of  the  plant  at  different  periods  of  growth  has  already[been  given  (E. 
S.  R.,  vol.  v,  p.  422). 

The  crop  of  peanuts  grown  in  Senegal  in  the  season  of  1892-’93  is  given  as  60,000 
tons.  The  usual  yield  under  irrigation  in  Lower  Egypt  is  1,750  to  3,500  pounds  per 
acre,  a yield  far  beyond  that  obtained  in  Europe. 

It  is  stated  that  a crop  of  3,500  pounds  of  unshelled  nuts  yields  about  2,375  pounds  of 
decorticated  nuts,  which  afford  950  pounds  of  oil.  This  oil  the  author  values  at 
about  8^  cents  per  pound,  or  about  $81  an  acre. 

The  fertilizing  constituents  in  the  cake  are  given  in  percentages  as  follows:  In 

the  undecorticated  cake,  nitrogen  5.50,  phosphoric  acid  0.96,  and  potash  0.72;  in  the 
decorticated,  nitrogen  7.60,  phosphoric  acid  1.75,  and  potash  1.40. 

Collection  of  seeds  of  -wild  leguminous  plants. — The  Swedish  Seed  Asso- 
ciation offers  $1.10  to  $1.35  per  kilogram  for  seed  of  Vicia  cracca  and  Lathyrus  pratensis , 
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“ considerably  more  77  for  Vida  sepium  and  V.  sylvatica,  and  from  $3.25  to  $4.05  per 
kilogram  for  the  larger  species  of  Lathyrus. 

Insects  as  the  cause  of  potato  scab. — A.  D.  Hopkins,  entomologist  of  the  West 
Virginia  Station,  has  announced  that  as  the  result  of  investigations  which  he  has 
recently  completed  he  is  convinced  that  certain  forms  of  potato  scab  and  rot  are  pri- 
marily caused  by  the  attacks  of  one  or  more  species  of  fungus  gnats.  Breeding 
experiments  showed  that  the  larvae  of  these  insects  not  only  cause  the  scab  in 
healthy  tubers  which  have  been  wounded  or  scratched  but  that  they  also  “eat 
minute  holes  in  the  sound  skin  of  young  growing  potato  tubers,  thus  causing 
the  first  form  of  the  surface  scab.  They  cause  an  erosion  or  irritation  of  irreg- 
ular spots  and  patches  on  the  surface  of  young  tubers,  which  would  naturally  result 
in  the  second  and  third  stages  of  the  surface  forms  of  the  scab.  They  also  attack 
the  healthy  skin  and  make  cavities  resembling  the  first  forms  of  the  deep  scab. 
They  may  either  singly  or  in  combined  forces  cause,  within  a few  hours,  any  of  the 
injuries  we  have  mentioned,  and  then  abandon  the  tubers  to  enter  the  earth  or  to 
attack  tubers  in  other  places.  Thus  frequent  searches  for  the  larvm  during  the 
growing  season  may  fail  to  detect  them  feeding  on  the  healthy  portion  of  the  tuber. 
It  was  also  found  that  after  an  attack  was  once  made,  provided  the  conditions 
remained  favorable,  generation  after  generation  may  develop  in  the  tuber  and 
extend  the  original  injuries  until  all  of  the  inner  substance  of  the  tuber  is  converted 
into  a mass  of  excrement  and  other  matter  resembling  the  conditions  attending 
advanced  stages  of  the  ordinary  rot.7’ 

One  of  the  species  instrumental  in  causing  potato  scab  and  rot  is  believed  to  be  a 
new  or  undescribed  species  to  which  Mr.  Hopkins  has  given  the  name  potato  scab 
gnat  ( Epidapus  scabies).  The  larvse  of  this  species  are  “slender,  white  bodied, 
smooth  and  shining  worms  with  jet-black  heads, 77  and  attain  a length  of  eighteen 
hundredths  of  an  inch.  “These  worms  move  about  freely  through  damp  soil  and 
the  substance  upon  which  they  feed  and  at  times  are  quite  active.  They  may  occur 
singly  or  in  great  numbers  in  the  substance  infested  by  them.  They  spin  a web 
wherever  they  go,  and  if  the  substance  on  which  they  are  feeding  is  exposed  to 
the  light  they  will  quickly  spin  a web  over  the  exposed  surface  in  order  to  conceal 
themselves  beneath  it.77 

Another  species  having  similar  habits  belongs  to  the  genus  Sciara  of  the  same 
family. 

The  same  conditions  which  promote  or  prevent  the  growth  of  the  potato  scab 
fungus  are  favorable  or  unfavorable  to  the  fungus  gnats  and  therefore  the  same 
remedies  may  be  used  for  their  repression. 

Detailed  accounts  of  these  investigations  will  be  published  by  the  West  Virginia 
Station. 

The  San  Jose  scale  in  the  East. — This  Department  will  issue  in  a few  days 
an  emergency  bulletin  treating  of . the  San  Jos6  scale  of  California,  sometimes 
called  the  pernicious  scale  ( Aspidiotus  perMciosus).  This  insect,  which  is  the  most 
serious  insect  enemy  which  growers  of  fruit  in  California  have  to  contend  with,  has 
within  the  past  year  been  introduced  into  the  East,  probably,  it  is  thought,  through 
nursery  stock  imported  from  California.  So  far  it  has  been  discovered  in  only  three 
localities,  in  Virginia,  Maryland,  and  Florida.  In  one  orchard  in  Maryland  it  has 
already  severely  injured  300  peach  and  apple  trees.  The  Department  urges  upon  all 
fruit-growers  the  importance  of  making  immediate  examination  of  their  orchards  to 
ascertain  whether  or  not  this  insect  has  made  its  appearance.  The  insect  is  described 
as  a small,  flat,  round  scale,  a little  lighter  in  color  than  the  bark  of  the  tree  and 
found  most  abundantly  upon  the  younger  limbs  and  twigs.  At  this  season  of  the 
year  it  is  about  an  eighth  of  an  inch  or  less  in  diameter.  In  the  middle  of  each 
scale  is  a small,  elevated,  shiny,  black,  rounded  point.  Sometimes  the  center  of  the 
scale  appears  yellowish.  The  wood  underneath  the  scale  is  apt  to  be  discolored  and 
sometimes  purplish.  When  the  insect  is  abundant  the  bark  is  completely  hidden  by 
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a close  layer  of  the  scales,  which  give  the  appearance  of  a slight  discoloration  or  a 
light  roughening  of  the  hark.  No  other  scale  upon  apple,  pear,  peach,  cherry,  or 
plum  trees  possesses  these  characteristics,  and  it  is  believed  that  the  insect  will  be 
readily  distinguished  when  present. 

Dairying  in  Norway. — Thirty -two  cheese  factories  and  396  creameries  were  in 
operation  during  1893.  Most  of  the  creameries  produced  spiced  skim  milk  cheese,  a3 
well  as  butter,  but,  owing  to  the  decline  in  price  of  this  cheese  and  the  decreasing 
demand  for  it,  many  have  begun  to  use  the  skim  milk  and  buttermilk  for  swine 
feeding. 

The  exportation  of  butter  and  cheese  from  Norway  during  the  last  four  years  was 
as  follows : 

Exportation  of  butter  and  cheese. 


1890. 

1891. 

1892. 

1893. 

"Rutter 

Kg. 

211, 100 
78,  059 

Kg. 
348,  755 
45,  770 

Kg. 
488, 134 
72,  220 

Kg. 

*514,  315 
*81,025 

Cheese - 

* Nine  months. 


The  exports  of  butter  have  increased  rapidly  during  the  last  four  years.  This  has 
been  due  to  the  increase  in  the  production  of  milk  and  in  the  number  of  creameries ; 
and  to  the  increased  use  of  oleomargarin  in  the  country  households,  so  that  more  and 
more  of  the  new  milk  is  sent  to  creameries.  The  prices  paid  for  new  milk  by  cream- 
eries and  cheese  factories  ranged  between  $1.26  and  $1.52  per  100  pounds.  The  milk- 
condensing  factories  at  Hamar  and  Sannesund  paid  from  $1.18  to  $1.60  per  100 
pounds,  an  average  of  $1.43. 

The  average  market  prices  for  butter  and  cheese  in  Christiania  during  the  last 
four  years  are  given  in  the  following  table: 

Average  market  prices  for  dairy  products  per  pound. 


1890. 

1891. 

1892. 

1893. 

Creamery  butter 

Cents. 
30.  0 

Cents. 

31.7 

Cents. 

32.0 

Cents. 

30.8 

Cheddar  cheese 

19.5 

19.2 

18.2 

17.8 

Swiss  cheese. 

15.5 

15.3 

14.3 

14.3 

Spiced  skim  milk  cheese 

6.6 

6.6 

6.2 

6.1 

A text-book  ON  dairying. — L.  L.  Van  Slyke,  of  New  York  State  Station,  has 
in  preparation  a work  on  the  u Elements  of  the  Science  of  Dairying/’  intended  as  a 
text-book  for  dairy  schools,  which  it  is  hoped  to  complete  within  a year. 

Minnesota  botanical  studies. — Bulletin  No.  9,  part  ii,  Geologic  and  Natural 
History  Survey  of  Minnesota,  contains  the  following  articles : Nitrogen  assimilation 
by  Isopyrum  biternatum,  D.  T.  MacDougal;  On  the  morphology  of  hepatic  elaters,  J. 
E.  Tilden ; Revised  descriptions  of  the  Minnesota  Astragali , E.  P.  Sheldon ; Synonymy 
of  the  North  American  species  of  Juncodes  and  nomenclatural  notes  on  Astragalus, 
E.  P.  Sheldon;  Further  extension  of  plant  ranges,  E.  P.  Sheldon;  Determinations  of 
Minnesota  lichens,  W.  D.  Frost. 

Personal  mention. — W.  Scott  has  been  appointed  director  of  the  forests  and 
botanic  gardens  of  Mauritius. 

Robert  Bently,  professor  of  botany  in  the  Pharmaceutical  School  of  London,  and 
an  author  of  wide  repute  in  pharmaceutical  botany,  died  recently. 

Dr.  J.  C.  Hasskarl,  who  first  successfully  transferred  cinchona  to  Java,  died  at 
Clive  January  5. 
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Federigo  Delpino,  formerly  professor  in  the  University  of  Bologna,  has  been  chosen 
professor  of  botany  and  director  of  the  botanic  gardens  at  the  University  of  Naples. 

Carl  Avetta,  of  the  University  of  Rome,  has  been  elected  professor  extraordinary 
of  botany  and  director  of  the  botanic  gardens  at  the  University  of  Parmi. 

Recent  articles  by  station  workers. — The  following  articles  by  station 
workers  have  recently  appeared:  In  American  Florist  ( vol . IX) : A blight  of  orna- 
mental ferns,  B.  D.  Halsted,  p.  766;  an  orchid  leaf  blight,  B.  D.  Halsted,  pp.  766, 
767. 

In  Erythea  (vol.  II) : Synonymy  of  Eragrostis  eragrostis,  A.  S.  Hitchcock,  pp.  37-39. 

In  Garden  and  Forest  (vol.  VII) : The  quality  of  tbe  modern-process  maple  sugar, 
C.  S.  Plumb;  On  the  flavor  of  maple  sugar,  J.  L.  Hills,  p.  128;  Plum  curculio  on 
the  apple,  J.  B.  Smith,  p.  104. 

In  Journal  American  Chemical  Society  (vol.  XVI,  No.  3) : Recent  progress  in  the  analy- 
sis of  cattle  foods,  F.  W.  Woll,  pp.  174-178;  Notes  on  the  Grandeau  method  for  the 
determination  of  humus  in  soils,  H.  Snyder,  pp.  210-213. 

In  Journal  Cincinnati  Society  of  Natural  History  (January,  1894):  Observations  on 
some  Entomoplithorece,  F.  M.  Webster,  pp.  173-177. 

In  Torrey  Bulletin  (vol.  XXI) : Germination  of  the  spores  of  Cerehella  paspali,  G.  F. 
Atkinson,  pp.  127, 128;  Shrinkage  of  leaves  in  drying,  B.  D.  Halsted,  pp.  129, 130. 

In  Zoe  (vol.  IV) : Lower  California  grasses,  F.  Lamson-Scribner,  pp.  385-393. 

In  Country  Gentleman  (March) : Commercial  valuation  of  fertilizers,  P.  Collier,  pp. 
243,  244. 
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Farmers’ Bulletin  No.  15. — Some  Destructive  Potato  Diseases:  What  They  Are  and 
How  to  Prevent  Them. 

Farmers’  Bulletin  No.  16. — Leguminous  Plants  for  Green  Manuring  and  for  Feeding 
Weather  Bureau: 

Monthly  Weather  Review,  February,  1894. 

Division  of  Agricultural  Soils: 

Circular  No.  1. — Announcement. 

Division  of  Entomology: 

Circular  No.  8,  second  series. — An  Important  Enemy  to  Fruit  Trees. 

Division  of  Yegetable  Pathology: 

Bulletin  No.  5. — The  Pollination  of  Pear  Flowers. 

Division  of  Statistics: 

Report  No.  113  (new  series),  March,  1894. — Report  of  the  Statistician. 

Report  No.  114  (new  series),  April,  1894. — Report  of  the  Statistician. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  v,  No,  8. 

Office  of  Road  Inquiry: 

Bulletin  No.  3. — Improvement  of  the  Road  System  of  Georgia. 

Bulletin  No.  4. — Report  on  Road-Making  Materials  in  Arkansas. 


APRIL,  1894. 


Agricultural  Experiment  Station  of  the  University  of  Arizona: 

Bulletin  No.  11,  December,  1893. — Pumping  Water  for  Irrigation. 

Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  26,  January,  1894. — Spraying  Apple  Trees ; Spraying  for  Apple  Scab  ; 
Spraying  for  Bitter  Rot;  Prevalence  in  the  State  of  Apple  Scab  and  Bitter. 
Rot;  Variety  of  Apples  in  the  State  Reported  as  Surest  Bearers;  Some  Apples 
Adapted  to  all  Sections  of  the  State;  Arkansas  Seedling  Apples. 
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Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions;  No.  11,  A Compila- 
tion of  Analyses  of  American  Feeding  Stuffs ; No.  12,  Organization  Lists  of  the  Agri- 
cultural Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United 
States,  June,  1892 ; No.  13,  Organization  Lists  of  the  Agricultural  Experiment  Sta- 
tions and  Agricultural  Schools  and  Colleges  in  the  United  States,  April,  1893 ; No. 
14,  Proceedings  of  a Convention  of  the  National  League  for  Good  Roads,  January, 
1893;  No.  15,  Handbook  of  Experiment  Station  Work;  No.  16,  Proceedings  of  the 
Sixth  Annual  Convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  New  Orleans,  Louisiana,  November,  1892;  No.  17,  Suggestions 
for  the  Establishment  of  Food  Laboratories;  No.  18,  Assimilation  of  Free  Atn|b§- 
pheric  Nitrogen  by  White  and  Black  Mustard;  No.  19,  Organization  Lists  of  the 
Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the 
United  States,  January,  1894. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Association 
of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of  Washing- 
ton Convention  of  the  Association,  November,  1889 ; No.  3,  Proceedings  of  Champaign 
Convention  of  the  Association,  November,  1890.  (Series  discontinued. ) 

Farmer's ’ Bulletins. — No.  1,  The  What  and  Why  of  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and  their 
Relation  to  Dairying;  No.  11,  The  Rape  Plant;  No.  14,  Fertilizers  for  Cotton;  No. 
10,  Leguminous  Plants  for  Green  Manuring  and  for  Feeding. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
Of  Agriculture,  for  the  Office  of  Experiment  Stations , Department  of  Agriculture, 
Washington,  D.  C.  - _ 
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Elsewhere  in  this  number  of  the  Record  an  abstract  is  given  of  part 
five  of  the  bulletins  on  cheese-making  issued  by  the  New  York  State 
Station.  This  bulletin  concludes  the  series  on  this  subject  devoted  to 
the  experiments  of  1893.  These  investigations  were  commenced  in 
1891,  and  three  seasous  of  work  have  been  completed.  They  comprise 
probably  the  most  extensive  systematic  study  of  the  subject  ever  made, 
and  have  given  us  much  more  definite  knowledge  as  to  the  losses  in 
cheese-making,  the  effect  of  various  milk  ingredients  in  the  process,  and 
their  value  in  determining  the  yield  and  the  quality  of  the  product. 
Of  late  the  work  has  been  carried  on  with  the  cooperation  of  the  New 
York  Dairy  Commissioner.  Experiments  have  been  made  at  the  station 
at  Geneva  and  at  a number  of  cheese  factories  in  different  parts  of  the 
State.  They  have  included  milk  of  varying  richness  produced  by  a 
very  large  number  of  cows  in  different  stages  of  the  period  of  lactation 
and  at  different  seasons  of  the  year.  The  amount  of  work  involved  has 
been  enormous,  as  will  be  apparent  from  the  statement  that  the  chem- 
ical work  during  1892  and  1893  included  11,501  determinations,  made 
in  triplicate. 

One  point  which  has  been  very  forcibly  brought  out  by  these  inves- 
tigations is  that  the  fat  in  the  milk  plays  a most  important  part  in 
determining  the  yield  and  the  quality  of  the  cheese.  As  the  fat  in  the 
milk  increased  the  yield  of  green  cheese  increased,  (1)  because  the  pro- 
portion of  the  fat  which  was  incorporated  into  the  cheese  was  actually 
larger  in  the  case  of  rich  milk;  (2)  because  more  casein  was  incorpo- 
rated into  the  cheese  for  the  reasons  that  the  milk  contained  more  casein 
and  that  very  little  casein  was  lost  in  the  process  of  manufacture  ; and 
(3)  because  more  water  was  retained  in  the  cheese,  owing  to  the 
increased  fat  and  casein. 

The  loss  of  fat  in  cheese-making  was  found  to  be  quite  independent 
of  the  amount  of  fat  in  the  milk;  and  the  amount  of  green  cheese  made 
for  each  pound  of  fat  in  the  milk  varied  but  slightly  in  the  case  of  milk 
of  varying  richness. 

It  appears,  then,  that  the  composition  of  the  cheese  is  very  largely 
governed  by  the  composition  of  the  milk  from  which  it  is  made.  Skim- 
ming milk  increases  the  proportion  of  casein  to  fat  in  the  milk  and 
likewise  in  the  cheese  made  from  such  milk.  The  effect  of  adding 
cream  to  normal  milk  is  to  make  the  amount  of  fat  larger  in  proportion 
to  the  casein,  and  the  same  effect  is  produced  in  the  cheese  made  from 
such  milk.  Furthermore,  “it  has  been  fairly  established  that  the  rela- 
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tion  of  fat  to  casein  in  cheese  largely  governs  the  commercial  quality 
and,  therefore,  the  market  value  of  cheese,  within  certain  limits.” 
Hence  it  appears  that  milk  rich  in  fat  is  quite  as  desirable  for  cheese- 
making as  for  butter-making.  The  statement  has  even  been  made  of  late 
that  “the  so-called  cheese  cow,  i.  e.,  the  cow  which  is  good  especially 
for  cheese  rather  than  for  butter,  does  not  exist,  and  that  wherever  a 
cow  is  found  that  is  good  for  cheese-making  purposes,  the  milk  of  that 
cow  is  equally  good  for  the  manufacture  of  butter.”*  The  results  of  the 
Columbian  dairy  test  point  in  the  same  direction. 

If  milk  differs  as  widely  in  its  value  for  cheese-making  as  for  butter- 
making,  the  injustice  resulting  from  paying  for  milk  at  cheese  factories 
according  to  weight  alone  is  not  less  than  arises  from  the  similar  practice 
at  creameries,  which  is  being  quite  rapidly  corrected. 

The  investigations  above  mentioned  have  furnished  abundant  evi- 
dence that  the  fat  in  milk  is  a reliable  index  to  its  cheese-producing 
value,  and  may  be  used  as  a basis  of  paying  for  milk  without  injustice 
to  the  producers  or  the  factories.  The  New  York  Station  urges  the 
adoption  of  such  a system,  and  details  a method  for  carrying  it  out 
similar  to  the  “ relative  value”  plan  proposed  by  Prof.  Patrick  for 
creameries.  Much  credit  is  due  the  station  for  showing  the  adaptability 
of  the  scheme  to  cheese  factories.  Nothing  could  do  more  to  encour- 
age the  general  improvement  of  dairy  herds  than  the  universal  adop- 
tion of  such  a system  at  both  creameries  and  cheese  factories.” 

In  a pamphlet  entitled  Some  Notes  on  Agricultural  Education,  com- 
piled during  a visit  to  Denmark,  Mr.  M.  J.  R.  Dunstan,  director  of 
agricultural  education  at  Nottingham,  England,  asks  and  answers  the 
question,  “ Why" should  Denmark  supply  us  with  a commodity  which 
we  are  able  to  produce  at  home'?  ” His  answer  is : “ In  my  opinion  the 
supremacy  of  Denmark  in  this  industry  [dairying]  is  due,  in  a great 
measure,  to  the  education  of  every  one  concerned,  from  the  farmer  to 
his  dairy  maid,  and  also  to  the  system  of  cooperation  adopted.” 

He  then  reviews  the  progress  in  dairying  and  in  dairy  education  in 
Denmark,  showing  that  the  two  have  gone  hand  in  hand.  This  leads 
him  to  consider  the  application  of  this  sort  of  education  to  England, 
and  he  asks,  “Can  not  we,  in  this  country,  develop  a similar  interest, 
and  by  paying  more  attention  to  what  has  been  termed  1 women’s  work,7 
avoid  subsidizing  foreigners  to  produce  an  article  we  lack  in  a great 
measure  the  enterprise  to  produce  ourselves?” 

From  his  personal  observations  Prof.  Dunstan  concludes  that  “Den- 
mark is  not  suited  lor  dairying  any  more  than  our  county  of  Norfolk,” 
which  it  is  said  to  resemble  closely  in  quality  and  extent  of  grass  land. 


* Vt.  Sta.  Report  for  1892,  p.  123. 
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E.  W.  Allen. 

Within  the  past  few  years  the  activity  in  investigation  bearing  on 
dairying  has  materially  increased  and  has  developed  along  more  varied 
lines.  The  bacteriology  of  the  dairy  has  become  a field  for  special  study, 
and  the  wide  application  of  its  teachings  in  butter-making  and  cheese- 
making, as  well  as  in  other  dairy  work,  is  already  apparent.  The  pro- 
cesses involved  in  the  manufacture  of  dairy  products  are  being  studied 
step  by  step  to  determine  the  function  and  influence  of  the  several  milk 
constituents,  the  means  of  economizing  them,  and  of  securing  a more 
uniform  product.  Again,  the  nature  and  properties  of  the  different 
constituents  of  milk  have  been  the  subject  of  investigations  which 
have,  in  many  cases,  materially  increased  our  knowledge.  The  study 
of  the  relation  of  food  to  milk  and  to  the  products  made  from  it,  has 
been  continued  and  a number  of  new  phases  developed. 

In  view  of  the  extent  of  the  investigations  in  dairying  it  has  seemed 
desiiable  to  bring  the  material  together  for  convenience  in  studying  it, 
as  well  as  in  the  interest  of  future  investigation.  In  the  following 
pages  a review  and  bibliography  are  given  of  the  literature  of  the  sub- 
ject for  the  past  two  years,  grouped  under  the  following  general  head- 
ings: (1)  Composition  and  properties  of  milk  and  its  products,  (2) 
special  studies  on  milk,  (3)  secretion  of  milk,  (4)  effect  of  various  fac- 
tors on  milk  production,  (5)  effect  of  food  on  butter,  (6)  dairy  bacte- 
riology, (7)  sterilizing  and  pasteurizing  milk,  (8)  butter-making,  (9) 
cheese-making,  (10)  milk  supply,  (11)  dairy  farming,  (12)  dairy  tech- 
nology, and  (13)  recent  literature.  Papers  on  methods  of  analysis, 
inspection,  etc.,  have  not  been  included  in  this  review. 

A very  wide  range  of  periodicals  has  been  searched  in  the  effort  to 
make  the  survey  as  nearly  complete  as  practicable,  and  while  there  are 
many  difficulties  in  the  way  of  making  an  absolutely  complete  bibliog- 
raphy for  a given  period,  it  is  believed  that  no  serious  omissions  have 
been  made.  The  object  being  to  present  a review  of  the  work,  as  well 
as  a bibliography,  brief  abstracts  of  most  of  the  articles  are  given  and 
reference  is  made,  as  far  as  practicable,  both  to  the  original  j3apers 
and  to  abstracts  of  them  published  elsewhere. 

The  article  will  be  published  in  two  parts,  the  first  part  embracing 
the  first  five  divisions. 
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COMPOSITION  AND  PROPERTIES  OF  MILK  AND  ITS  PRODUCTS. 

Milk , skim  milk , and  buttermilk. — The  large  number  of  analyses  of 
these  materials  made  at  the  experiment  stations  in  this  country  furnish 
interesting  data  for  the  study  of  the  composition  of  American  dairy  , 
products.  The  Vermont  Station1  has  compiled  theresults  of  all  complete 
American  analyses  up  to  1891,  showing  the  proportion  of  both  food  and  j 
fertilizing  ingredients  and  the  distribution  of  these  in  butter-making  : i 
and  cheese-making.  The  average  composition  is  as  follows: 

Average  of  American  analyses  of  milk  and  dairy  products. 


Milk  ingredients.  i Fertilizing  ingredients. 


Total 

solids. 

Fat. 

Casein 

Albu- 

men. 

Milk 

sugar. 

Ash. 

Nitro- 

gen. 

Phos- 

phoric 

acid. 

Pot- 

ash. 

Value 

per 

ton. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

Whole  milk,  average 

13. 00 

4.  00 

2.  60 

0.  70 

4.95 

0.  75 

0.  53 

0. 19 

. 175 

$2. 17 

Whole  milk,  maximum 

17.  00 

8.  00 

3.  60 

0.  90 

5.  50 

0.  90 

Whole  milk,  minimum 

10.  00 

2.  00 

1.  60' 

0.40 

4.  00 

0.  60 

Skim  milk 

9.  75 

0.  30 

2.  75 

0.75 

5. 15 

0.  80 

0.  56 

0.  20 

.185 

2.31 

Cream 

25.  95 

18.  80 

2.  00 

0.  50 

4.15 

0.  50 

0.  40 

0.15 

.130 

0.66 

Buttermilk 

9.  50 

0.50 

2.40 

0.  60 

5.30 

0.70 

0.48 

0.  17 

.158 

1.98 

“In  a dairy  of  20  cows  giving  4,000  pounds  of  milk  apiece  yearly,  the 
total  fertilizing  value  of  the  milk  for  a year  will  approximate  $86.80,  all 
of  which  is  lost  to  the  farm  if  the  whole  milk  is  sold;  two  thirds  if  cheese 
is  sold  and  whey  retained;  one  sixth  if  butter  is  sold  and  the  butter- 
milk left  at  the  factory ; and  one  hundredth  only  if  butter  is  sold  and 
both  skim  milk  and  buttermilk  fed  upon  the  farm.  ” 

The  Massachusetts  State  Station2  gives  a compilation  of  analyses 
made  at  that  station,  from  which  the  following  is  taken: 

Analyses  of  dairy  products  at  Massachusetts  State  Station. 


N um- 
ber of 
analy- 
ses. 

Total  solids. 

Fat. 

Curd 

(aver- 

age). 

Ash 

(aver- 

age). 

Maxi- 

mum. 

Mini- 

mum. 

Aver- 

age. 

Maxi- 

mum. 

Mini- 

mum. 

Aver- 

age. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ci. 

Whole  milk 

1,738 

18.  27 

10.  58 

13. 49 

1.  54 

1.72 

4.14 

3.  20 

0.70 

Skim  milk 

528 

10.  40 

7.  68 

9. 48 

1.02 

0.  05 

0.  39 

3.  53 

0. 80 

Buttermilk 

31 

9.  86 

6.  83 

8.  33 

0.  38 

0.11 

0.  27 

2.  79 

0.  80 

Cream  (from  Cooley  creamer) 

176 

32.  78 

19.  93 

26. 47 

25.00 

13.11 

17.  98 

0.  62 

P.  Collier3  reports  analyses  of  the  milk  of  a number  of  breeds  of  cows 
for  one  entire  period  of  lactation  (the  first).  The  averages  for  each 
breed,  representing  an  aggregate  of  930  analyses,  are  as  follows : 


1 Vt.  Sta.  Report  for  1891,  pp.  118,  119;  abs.  in  E.  S.  R.,  vol.  iv,  p.  486. 

2 Mass.  State  Sta.  Report  for  1893,  p.  376. 

3 N.  Y.  State  Sta.  Report  for  1891,  p.  139;  abs.  in  E.  S.  R.,  vol.  iv,  p.  263. 
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Average  composition  of  milk  of  different  breeds. 


Breed. 

Num- 
ber of 
! analy 
ses. 

Water* 

Total 

solids. 

Solids- 

not-fat. 

Fat. 

f *-'a' 

sein. 

Milk 

sugar. 

1 Ash. 

Nitro- 

gen. 

Daily 

milk 

yield. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Lbs. 

Holstein-Friesian 

132 

87.62 

12.  39 

9.07 

3.46 

3.  39 

4.84 

0.  735 

0.540 

22.  65 

Ayrshire 

252 

86.  95 

13.  06 

9.35 

3.57 

3.43 

5.  33 

0.  698 

0.  543 

18.  40 

Jersey  

238 

84.60 

15. 40 

9.80  ; 

5.61 

3.91 

5. 15 

0.  743 

0.  618 

14.  07 

American  Holderness.j 

124 

87.  37 

12.  63 

9.08  ! 

3.  55 

339 

5.01 

0.  698 

0. 535 

13.  40 

Guernsey i 

112 

85.  39 

14.  60 

9.47  | 

5. 12 

3.  61 

5.11 

0.  753 

0.  570 

16.  00 

Devon  ....  

72 

86.  26 

13. 77 

9.60  ! 

4. 15 

3.  76 

5.07 

0.  760 

0.595 

12.  65 

Average j 

86.  37 

13.64 

9.40  i 

1 

4.24 

3.  58 

5.  09 

0. 731 

0.  534 

16.  20 

“According  to  the  above  table  the  ash  varies  least  among  the  above 
constituents  of  milk,  sugar  next,  then  casein,  and  fat  by  far  in  excess 
of  all,  varying  over  four  times  as  much  as  casein.” 

The  average  composition  of  the  total  solids  was  as  follows : 


Average  composition  of  total  solids  of  milk. 


Breed. 

Total 

solids. 

Solids- 

not-fat. 

Fat.  1 

! 

Casein. 

Sugar.  | Ash. 

Holstein-Friesian 

Ayrshire 

Jersey 

American  Holderness 

Guernsey 

Devon  

Average 

Per  cent . 

loo  ! 
100  I 
100  1 
100 
100 
100 

Per  cent. 
73.2 

71.6 

63.6 

71.9 

64.9 

69.7 

Per  cent. 
28.0 

27.3 

36.4 
28.1 

35.1 

30.1 

Per  cent . 
27.4 

26.3 
25.  4 
26.8 
24.7 

27.3 

Per  cent. 
39. 1 
40.  8 
33.4 

39.7 
35.0 

36.8 

Per  cent. 
5.  93 
5.  34 

4.  82 
5. 53 

5.  16 
5.  52 

100 

69.2 

. 30.8 

26.3 

37.5 

5.  38 

The  variation  in  the  percentage  of  fat  in  the  total  solids  is  larger  than 
for  aDy  other  constituent. 

The  same  author1  gives  the  detailed  record  for  the  second  period  of 
lactation  of  cows  of  the  above  breeds,  without  averages. 

In  connection  with  investigations  in  cheese-making  during  the  seasons 
of  1892  and  1893,  L.  L.  Van  Slyke2  analyzed  samples  of  milk  represent- 
ing 5,000,000  pounds,  the  product  of  15,000  cows,  mostly  natives  and 
grades.  Following  is  the  range  and  the  average  of  composition: 


Composition  of  milk  of  New  York  herds. 


Water. 

Total 
solids.  ! 

Fat. 

1 

Casein. 

j 

Albumen. 

i Milk 
sugar, 
ash,  etc. 

Least 

Per  cent. 
86.  09 
88.  53 

Per  cent. 
11.17 
13.91 

Per  cent. 
3.04 
4.06 

Percent,  j 
1.93 
3.00 

Per  cent. 
0.47 
0.  87 

Per  cent. 

5.  32 

6.  37 

Greatest 

Average 

87. 33 

12.  67 

3.75 

2.46 

0.  68 

5.  78 

The  relation  between  albumen  and  casein  ranged  from  1 : 2.6  to  1 : 5.58, 
and  averaged  1 : 3. 66.  The  relation  between  fat  and  casein  ranged  from 


1 N.  Y.  State  Sta.  Report  for  1892,  p.  62. 

2N.  Y.  State  Sta.  Bui.  No.  65;  abs.  in  E.  S.  R.,  vol.  v,  p.  893. 
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1:1.38  to  1:1.78,  and  averaged  1:1.52.  On  the  basis  of  these  analyses 
the  author 1 makes  the  following  statements  for  normal  milk : 

(1)  The  relation  of  casein  to  albumen  is  more  or  less  variable. 

(2)  The  fat  is  rarely  less  than  the  casein  and  albumen.  The  average 
proportion  is  1.2  pounds  of  fat  to  1 pound  of  casein  and  albumen,  or 
1.5  pounds  of  fat  to  1 pound  of  casein. 

(3)  A milk  containing  less  than*  1.3  pounds  of  fat  for  each  pound  of 
casein  has,  in  all  probability,  been  skimmed. 

(4)  Milk  with  3 per  cent  of  fat  will  usually  contain  considerably  less 
than  12  per  cent  of  solids,  which  is  at  variance  with  the  legal  standard 
adopted  in  New  York.  This  proportion  holds  only  in  the  case  of  par- 
tially skimmed  milk. 

H.  D.  Richmond 2 reports  analyses  of  over  13,000  samples  of  milk  as  j 
received  for  delivery  to  customers  during  1892.  The  average  composi- 
tion was,  total  solids  12.71  per  cent,  fat  3.91,  solids-not  fat  8.8;  specific  , 
gravity  1.032.  This  average  is  said  to  be  the  lowest  yearly  average  yet 
observed.  The  report  by  the  same  author3  for  1893  includes  analyses 
of  over  28,000  samples  of  milk  and  1,121  of  cream.  The  average  com- 
position of  the  milk  was  total  solids  12.68  per  cent,  fat  3.91,  solids-not- 
fat  8.77 ; specific  gravity  1.0318.  The  highest  percentages  of  solids  and 
fat  occurred  in  November  in  1892  and  in  October  in  1893,  and  the  lowrest 
in  both  years  in  June.  The  cream  averaged  47.5  per  cent  of  fat. 

Beer4  gives  the  following  average  for  1892  and  1893  for  milk  received  ; 
at  the  creamery  at  Arnheim,  Holland : Total  solids  11.83  per  cent ; fat  3 ; v 
specific  gravity  1.0321.  The  lowest  monthly  average  for  fat  was  2.85 
and  the  highest  3.18  per  cent.  The  cows  were  mostly  Dutch. 

Analyses  of  milk  and  butter,  and  tables  showing  the  distribution  of 
milk  in  making  cheese  from  normal  milk,  from  mixed  cream  and  milk, 
and  from  skimmed  milk,  have  been  reported  by  H.  Snyder;5  and  the 
fat  content  of  the  milk  of  Mecklenburg  herds  has  been  studied  by  P. 
Vieth.6 

Analyses  of  Guernsey  and  Holstein  milk  are  given  by  C.  A.  Goess- 
mann,7  and  analyses  of  a number  of  samples  of  milk  and  cheese  are  ! 
reported  by  A.  Stiff.8  Analyses  in  1893  of  1,400  samples  of  milk  sent 
to  the  Chemical  and  Seed  Control  Station  at  Kalmar,  Sweden,9  showed 
the  average  for  the  year  to  be  3.53  per  cent  of  fat. 

1 Jour.  Amer.  Chem.  Soc.,  15  (1893),  pp.  645-650. 

2 Analyst,  1893,  p.  50;  abs.  in  E.  S.  R.,  voL  iv,  p.  773. 

3 Analyst,  1894,  pp.  73-87. 

4 Milch  Ztg.,  22  (1893),  p.  460. 

5Minn.  Sta.  Bui.,  No.  27  ; abs.  in  E.  S.  R.,  vol.  iv,  p.  750. 

« Milch  Ztg.,  22  (1893),  pp.  274,  275. 

’Mass.  State  Sta.  Report  for  1892,  pp.  57-61;  abs.  in  E.  S.  R.,  vol.  v,  p.  207. 

8Ztschr.  Nahr.  Untersuch.  und  Hyg.,  6 (1892),  p.  454;  abs.  in  Chem.  Ztg.,  16 
(1892),  Repert.,  p.  366. 

9 Report  for  1893  of  Chemical  and  Seed  Control  Station  at  Kalmar,  Sweden,  pp.  28. 
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C.  B.  Cochran1  considers  the  relation  of  milk,  skim  milk,  and  whey 
in  the  light  of  its  utility  in  detecting’  milk  adulteration. 

W.  W.  Cooke  and  J.  L.  Hills2  report  that  the  percentage  of  fat  in 
the  milk  of  single  cows  varied  from  day  to  day  by  0.87  per  cent,  while 
the  mixed  milk  of  herds  varied  by  0.4  per  cent.  H.  H.  Dean3  observed 
the  variation  in  the  percentage  of  fat  in  the  milk  of  8 cows  from  day  to 
day.  The  widest  variation  in  the  morning’s  milk  was  0.85  per  cent,  in 
the  evening’s  milk  0.75  per  cent,  and  in  the  mixed  morning’s  and  even- 
ing’s milk  0.6  per  cent. 

Y.  Melander4  reports  a test  made  for  six  days  with  43  herds.  In 
some  cases  the  variation  in  fat  from  day  to  day  amounted  to  0.3  to  0.4 
per  cent,  and  in  doubted  cases  the  variation  even  reached  1 per  cent. 
The  author  suggests  that  the  variation  may  have  been  due  in  part  to 
the  cows  not  always  being  thoroughly  stripped,  and  the  interval 
between  milkings  being  somewhat  irregular.  The  variation  between 
morning’s  milk  and  night’s  milk  ranged  from  0.2  to  0.7  per  cent,  and 
was  usually  above  0.5  per  cent  of  fat.  It  follows  that  in  sampling  milk 
during  an  experiment,  samples  should  be  taken  under  the  same  condi 
tions  of  milking,  as  far  as  possible,  and  at  regular  intervals  from  the 
last  milking. 

The  variation  in  milk  during  the  period  of  lactation  has  been  observed 
by  E.  H.  Farrington5  and  H.  H.  Dean.6  The  former  found  the  butter 
fat  to  be  the  most  changeable  constituent,  the  percentage  of  solids- 
not-fat  remaining  quite  uniform.  The  latter  found  that,  dividing  the 
lactation  period  into  three  parts  of  ninety-one  days  each,  there  was  an 
increase  in  fat  of  only  0.17  per  cent  in  the  second  period  and  0.46  in  the 
third  period  over  that  of  the  first  period. 

W.  W.  Cooke7  details  the  results  of  extensive  observations  on  the 
variation  in  milk  under  the  heads  of  variation  in  quantity  and  quality 
during  the  period  of  lactation,  during  the  first  few  weeks  after  calving, 
from  year  to  year,  and  from  one  calving  to  the  next;  extreme  variation 
during  the  period  of  lactation;  and  quality  of  milk  at  beginning  and 
at  end  of  lactation.  He  believes  that  two  factors  work  to  increase 
the  variation  in  milk  as  lactation  advances,  viz,  the  shrinkage  in 
quantity  and,  chiefly,  being  with  calf.  He  finds  that  u on  the  average 
cows  give  the  thinnest  milk  just  after  calving;  it  becomes  slightly 
richer  during  the  next  two  weeks,  and  then  it  holds  almost  uniform  in 
quality  for  four  or  five  months,  after  which  it  gradually  increases  in 

1 Jour.  Amer.  Chem.  Soc.,  15  (1893),  pp.  347-351;  abs.  in  E.  S.  R.,  vol.  v,  p.  354. 

sVt.  Sta.  Report  for  i891,  p.  61 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  490. 

3 Ontario  Agl.  College  Bui.  No.  76;  abs.  in  E.  S.  R.,  vol.  iv,  p.  611. 

4Nord  Mejeri  Tidn.,  1892,  Nos.  48  and  49;  abs.  in  Milch  Ztg.,  22  (1893),  pp.  23, 
24,  and  Chem.  Centbl.,  1893,  i,  No.  9,  p.  435. 

Til.  Sta.  Bui.  No.  24;  abs.  in  E.  S.  R.,  vol.  iv,  p.  940. 

6Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1891,  p.  175;  abs.  m E.  S.  R., 
vol.  v,  p.  638. 

7 Agl.  Science,  7 (1893),  pp.  253-265. 
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richness  as  the  cow  comes  near  to  calving  again,  and  by  the  ninth  month 
from  last  calving  is  only  about  one  seventh  richer  than  it  was  during 
the  earlier  months.”  His  data  on  the  variation  from  one  period  of  lac- 
tation to  another  indicate  that  u the  milk  of  a cow  is  quite  uniform  in 
general  quality  through  life.”  P.  Collier 1 has  conqiared  the  milk  given 
by  a number  of  breeds  of  cows  in  each  month  of  the  first  and  second 
periods  of  lactation. 

Analyses  of  frozen  milk  are  given  by  H.  I).  Richmond.2  Analyses 
of  the  ice  and  the  unfrozen  portion  showed  that  the  ice  was  mostly 
water  (96.23  per  cent)  with  only  1.23  per  cent  of  fat,  the  majority  of  the 
ingredients  remaining  in  the  unfrozen  liquid.  In  delivering  frozen  milk 
to  customers  he  states  that  the  ice  should  be  thrown  away,  as  mixing 
it  with  the  liquid  portion  will  not  give  uniform  normal  milk;  the  solids 
will  separate  out. 

A number  of  papers  on  abnormal  milk  have  been  published.  W.  W. 
Cooke  and  J.  L.  Hills3  report  the  case  of  a Jersey  cow  milked  up  to 
the  time  of  calving  which  gave  milk  instead  of  colostrum  after  calving. 
But  few  colostrum  particles  were  found  with  the  microscope  in  the  first 
milking  after  calving  and  not  many  in  succeeding  milkings.  They  also 
mention  the  case  of  a registered  Jersey  which  just  before  going  dry 
gave  milk  with  28.43  per  cent  of  solids,  14.67  per  cent  of  fat,  and  13.76 
per  cent  of  solids-not-fat.  “ This  is  probably  the  only  milk  analysis  on 
record  in  which  the  fat  is  more  than  the  solids-not-fat.” 

A number  of  notes  on  abnormal  milk  were  read  before  the  Society  of 
Public  Analysts.4  Among  these  was  the  case  of  a cow  at  a fair  which 
at  first,  when  in  a nervous  condition,  gave  milk  with  10.85  per  cent  of 
solids  and  1.85  per  cent  of  fat;  and  the  next  evening,  when  quiet  and 
in  a normal  condition,  gave  milk  with  12.75  per  cent  of  solids  and  3.64 
per  cent  of  fat.  In  the  first  instance  the  cow  refused  to  give  down  her 
milk.  In  another  case  a cow  seven  months  in  milk  gave  milk  with  8.83 
per  cent  of  solids,  2.73  per  cent  of  fat,  and  0.95  per  cent  of  ash,  hav- 
ing an  unpleasant  saline  taste.  Two  cows  at  a fair  gave  milk  with 
19.5  and  16  per  cent  of  solids  and  11.06  and  7.37  per  cent  of  fat,  respec- 
tively. The  richer  milk  was  from  a cow  about  three  months  advanced 
in  her  first  period  of  lactation,  which  gave  6.6  pounds  of  milk  at  a milk- 
ing. In  the  discussion  of  the  bearing  of  these  cases  on  prosecutions 
under  the  existing  law§>,  milk  was  defined  as  u the  normal  secretion  of 
the  mammary  glands  of  the  cow;”  abnormal  milks  were  the  jiroducts 
of  abnormal  animals. 

E.  von  Raumer5  mentions  the  case  of  a sample  of  market  milk  which 
was  so  low  in  composition  as  to  lead  the  police  and  veterinarian  to  take 

1 N.  Y.  State  Sta.  Report  for  1892,  p.  139. 

2 Analyst,  1893,  pp.  50-58;  abs.  in  E.  S.  R.,  vol.  iv,  p.  774. 

3 Vt.  Sta.  Report  for  1891,  pp.  111-113 ; abs.  in  E.  S.  R.,  vol.  tv,  p.  487. 

4 Analyst,  1893,  pp.  1-12. 

5 Abs.  in  Milch  Ztg.,  22  (1893),  p.  804. 
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samples.  Three  samples  ranged  as  follows:  Solids  8.31  to  9.16  per 
cent,  fat  0.25  to  1.55 per  cent,  milk  sugar 3.82  to 4.10  percent;  specific 
gravity  1.0285  to  1.0310.  The  cow  giving  the  milk  was  found  to  be  sick, 
but  the  nature  of  the  sickness  is  not  stated. 

The  milk  of  a herd  tested  by  F.  J.  Herz 1 had  a normal  fat  content, 
but  was  low  in  specific  gravity.  Among  the  cows  was  one  which  had 
suffered  from  a disease  of  the  udder.  The  milk  of  this  cow  had  an 
unpleasant  taste  and  gave  a cream  with  reddi  sh-y ello w globules.  IT nder 
the  microscope  it  resembled  colostrum  somewhat;  it  fermented  readily ; 
the  casein  was  curdled,  and  the  curd  rose  to  the  surface,  while  the  whey 
below  was  full  of  gas  bubbles.  At  the  end  of  five  weeks  the  milk  of 
this  cow  was  wholly  unlike  normal  milk,  its  strong  alkaline  reaction  and 
abnormal  curdling  or  behavior  towards  rennet  being  especially  notice- 
able. 

The  phosphates  of  milk  have  been  studied  by  Duclaux.2  He  states 
that  x>hosphates  exist  in  milk  in  soluble  and  insoluble  forms.  The 
insoluble  phosphates  consist  of  phosphates  of  iron,  alumina,  magnesium, 
and  calcium.  The  soluble  portion  appears  to  be  a mixture  of  tricalcium 
phosphate,  sodium  phosphate,  and  sodium  citrate.  The  insoluble  por- 
tion contains  about  twice  as  much  lime  and  calcium  phosphate  as  the 
soluble  portion.  The  author  found  that  so-called  phosphate  milk,3 
or  milk  supposed  to  have  been  increased  in  phosphates  by  feeding 
phosphate  of  lime,  contained  no  more  phosphates  than  other  milk.  The 
close  agreement  of  the  mineral  constituents  in  the  milks  analyzed  sug- 
gested that  the  addition  of  either  soluble  or  insoluble  phosphates  to  milk 
could  be  detected  from  the  change  it  would  cause  in  the  relation  of 
the  soluble  to  the  insoluble  (suspended)  phosphates. 

A.  Sartori4  reports  finding  surphur  to  the  extent  of  0.043  per  cent  in 
cows’  milk  sold  for  infants.  The  milk  was  delivered  in  corked  bottles 
and  was  examined  about  six  hours  after  milking.  The  author  is  in 
doubt  as  to  whether  the  sulphur  found  is  entirely  accounted  for  by  that 
in  the  casein,  and  promises  further  contributions. 

A substance  called  amyloid  has  been  discovered  in  milk  by  F.  J. 
Herz.5  The  substance  was  found  by  microscopic  examination  in  milk, 
butter,  and  hard  and  soft  cheese.  It  resembles  starch,  but  differs  from 
it  in  not  being  affected  by  boiling  water,  hot  alcohol,  or  ether.  He 
believes  it  is  similar  to  an  amyloid  substance  found  by  Virchow  in  the 
spleen,  liver,  kidneys,  etc.  The  quantity  of  the  substance  in  milk 
appears  to  be  small,  and  it  is  not  known  whether  it  is  a constant  con- 
stituent or  not. 

‘Milch  Ztg  , 22  (1893),  pp.  55,  56;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  705. 

2 Anal.  Inst.  Pasteur,  1893,  pp.  2-17;  abs.  in  Chem.  Ztg.,  17  (1893),  and  Repert.,  p. 
79,  and  in  E.  S.  R.,  vol.  iv,  p.  978. 

3E.  S.  R.,  vol.  m,  p.  503. 

4 Chem.  Ztg.,  17  (1893),  pp.  1070,  1138;  abs.  in  E.  S.  R.,  vol.  v,  p.  343. 

5Chem.  Ztg.,  16  (1892),  p.  1524;  abs.  in  E.  S.  R.,  vol.  iv,  p.  514. 
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The  nuclein  content  of  milk  has  been  studied  by  Szontagh1.  By  arti- 
ficially digesting  cows’  milk  the  author  obtained  regularly  a nuclein 
containing  2.97  to  3.5  per  cent  of  phosphorus.  By  continued  digestion 
the  nuclein  diminished  in  amount  and  the  phosphoric  acid  was  recog- 
nized in  solution.  Nuclein  could  not  be  prepared  from  human  milk  by 
any  known  method.  The  author  concludes  that  the  casein  of  human 
milk  differs  from  that  of  cows’  milk  by  not  containing  any  nucleo- 
albumen. 

In  a study  of  the  proteids  of  cows’  milk,  A.  B.  Leeds 2 corroborated 
Duclaux’s  statement  that  casein  was  separated  by  filtering  through  a 
porcelain  filter,  and  found  that  a large  part  of  the  lactalbumen  remained 
on  the  filter.  Both  substances  are  in  milk  in  colloidal  form $ only  the 
starch -liquefying  ferment  galactazmase  is  in  true  solution  in  milk  and 
passes  the  filter.  The  casein  appears  to  be  combined  with  alkali,  and 
probably  with  lime  and  phosphoric  acid.  By  sterilizing  milk  the  above 
ferment  is  destroyed  and  coagulated  5 a part  of  the  lactalbumen  is  also 
coagulated.  Casein  is  not  coagulated  by  heat,  but  is  rendered  more 
resistant  towards  rennet,  pepsin,  and  pancreas,  and  this  diminished 
digestibility  of  the  proteids  renders  the  fat  more  difficult  to  digest. 
Sterilizing,  therefore,  renders  milk  less  digestible. 

In  considering  the  nomenclature  of  milk  albuminoids  H.  D.  Bich- 
mond3  objects  to  Halliburton’s  suggestion  to  change  the  name  of 
casein  to  caseinogen  and  retain  casein  as  the  name  of  the  curd  precipi- 
tated by  rennet.  He  suggests  instead  u chemyo  dys-caseose”  for  the 
curd  produced  by  rennet,  u pepto-proto-caseose  ” for  that  produced  by 
pepsin,  etc. 

The  cause  of  the  color  of  milk  is  considered  by  C.  A.  Cameron.4  He 
claims  that  the  color  is  due  to  the  large  number  of  suspended  casein 
coatings  of  the  fat  globules  and  not  to  the  emulsion  of  fat  and  proteids. 
He  extracted  all  but  a trace  of  the  fat  from  milk  without  changing  the 
color.  Buttermilk  containing  0.3  to  0.6  per  cent  of  fat  is  said  to  be 
whiter  than  whole  milk  which  has  been  diluted  with  an  equal  amount 
of  water,  although  the  latter  contains  three  times  as  much  fat  as  the 
former. 

H.  J.  Patterson 5 observed  a slight  decrease  in  the  percentage  of  fat 
after  samples  had  soured  sufficiently  to  clabber.  W.  Thorner6  studied 
the  relation  of  the  cream  content  to  the  fat  content  of  milk  and  found 
the  volume  percentage  of  cream  to  be  about  twice  the  percentage  of 
butter  fat,  although  some  variations  were  noted  and  the  relation  was 
not  constant  enough  to  be  of  value  in  testing  milk. 

1 Ungar.  Arch.  Med.,  1892,  p.  192 ; abs.  in  Chem.  Centbl.,  1893, 1,  p.  985,  and  E.  S.  R., 
vol.  v,  p.  246. 

2 Jour.  Amer.  Chem.  Soc.,  13,  pp.  72-92. 

3 Chem.  News,  67  (1893),  p.  132. 

4 Chem.  News,  66  (1892),- p.  187. 

5 Agl.  Science,  6 (1892),  pp.  553-556. 

e Chem.  Ztg.,  16  (1892),  pp.  757,  758;  abs.  in  E.  S.  R.,  vol.  iv,  p.  213. 
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The  fat  globules  of  milk  have  been  the  subject  of  a number  of  inter- 
esting investigations.  P.  Collier1  records  the  results  of  a large  number 
of  determinations  of  the  size  of  globules  in  the  milk  of  different  breeds. 
The  size  of  the  globules  diminished  as  lactation  advanced ; that  is,  the 
relative  number  of  large  globules  diminished  and  of  small  globules 
increased.  He  showed  the  relatively  large  size  of  the  globules  of  Jersey 
and  Guernsey  milk  as  compared  with  those  of  Devon,  American  Holder  - 
ness,  Ayrshire,  and  Holstein  milk.  It  was  found  that  the  relative  num- 
ber of  the  globules  was  100  in  the  first  quarter  of  the  period  of  lactation, 
137  in  the  second,  149  in  the  third,  and  189  in  the  fourth  5 that  is,  the 
whole  amount  of  milk  given  in  the  last  quarter  contained  89  per  cent 
more  fat  globules  than  that  given  in  the  first  quarter. 

In  a later  article 2 he  verifies  the  above  statement  and  shows  that  the 
increase  in  the  number  of  globules  from  first  to  last  amounted  to  about 
150  per  cent,  although  there  were  marked  differences  in  the  case  of 
different  breeds. 

O.  Schnellenberger 3 determined  the  size  and  number  of  globules  in 
the  milk  of  different  breeds  of  cows.  He  found  that  in  general  the 
number  was  larger  the  smaller  the  size  of  the  globules.  Milk  from  a 
fresh  cow  contained  relatively  more  large  globules  and  just  before  dry- 
ing up  relatively  few  large  globules.  In  the  course  of  the  period  of 
lactation  there  was  a gradual  decrease  in  the  size  of  globules,  accom- 
panied by  an  increase  in  the  number.  The  number  per  liter  increased 
in  one  case  from  2,480  milliards  at  the  beginning  to  4,449  milliards  at 
the  end  of  the  milking  period.  With  the  change  from  dry  feed  to  green 
feed  in  the  spring  there  was  an  increase  in  the  proportion  and  the  num- 
ber of  large  globules.  Disease  or  sickness  and  the  use  of  cows  for  draft 
when  not  accustomed  to  it  had  a marked  effect  in  diminishing  the  num- 
ber and  size  of  globules. 

The  conditions  influencing  the  number  and  size  of  fat  globules  have 
been  the  subject  of  an  extensive  investigation  by  F,  W.  Woll.4  He 
finds  that  the  size  of  the  globules  decreases  with  advancing  lactation 
and  the  number  in  a given  quantity  of  milk  increases.  The  globules  in 
colostrum  are  somewhat  smaller  and  fewer  than  in  normal  milk.  Suc- 
culent food  appeal  s to  decrease  the  size  and  increase  the  number  of  the 
globules.  Oats,  bran,  and  linseed  meal  also  appear  to  exert  a definite 
influence  on  the  size  and  number  of  the  globules.  Sickness  and  excite- 
ment affect  the  globules  at  once.  Age  is  apparently  without  effect. 
Morning’s  milk  has  larger  globules  than  evening’s  milk.  The  first  part 
of  the  milking  has  fewer  and  smaller  globules  than  the  last  part. 

Butter. — The  average  given  by  W.  W.  Cooke5  from  a compilation  of 
a large  number  of  American  analyses  of  butter  is  as  follows:  Water 

1 N.  Y.  State  Sta.  Report  for  1891,  p.  143;  abs.  in  E.  S.  R.,  vol.  iv,  p.  264. 

2N.  Y.  State  Sta.  Report  for  1892,  pp.  153-162. 

3 Milcli  Ztg.,  22  (1893),  pp.  817-819;  abs.  in  Chem.  Centbl.,  1894, 1,  p.  300. 

4 Agl.  Science,  6 ( 1892),  pp.  441-453,  510-528,  537-553. 

5 Vt.  Sta.  Report  for  1891,  p.  118;  abs.  in  E.  S.  R.,  vol.  iv,  p.  486. 


952 


EXPERIMENT  STATION  RECORD. 


19.10,  fat  85,  casein  0.6,  albumen  0.15,  and  asli  0.15  per  cent.  In 
25  analyses  at  the  Massachusetts  State  Station1  the  solids  ranged 
from  87.05  to  92.89  and  averaged  89.11  per  cent;  the  fat  ranged  from 
81.43  to  89.05  and  averaged  83.95  per  cent;  the  curd  ranged  from  0.51 
to  0.89  and  averaged  0.66  per  cent ; and  the  salt  ranged  from  3.46  to 
6.45  and  averaged  4.74  per  cent. 

The  composition  of  a number  of  samples  of  French,  Swedish,  and 
English  butter,  salted  and  unsalted,  is  given  by  H.  D.  Richmond.2  The 
Connecticut  State  Station3  reports  analyses  of  a number  of  samples  of 
creamery  and  private  dairy  butter  made  in  Connecticut.  W.  W.  Cooke 
and  J.  L.  Hills4  show  the  variation  in  composition  of  butter  made  at 
a creamery  on  twenty-seven  days.  Under  the  uniform  conditions  pre- 
vailing the  percentage  of  water  varied  from  10.43  to  14.70,  averaging 
12.35;  and  the  percentage  of  fat  ranged  from  79.65  to  85.14,  averaging 
82.93.  The  butter  had  received  but  one  working. 

The  proportion  of  water  in  butter  has  been  the  subject  of  much  dis- 
cussion of  late,  and  the  idea  has  been  agitated  in  Germany  and  Eng- 
land of  establishing  a legal  limit  to  the  allowable  water  content.  The 
general  opinion  abroad  seems  to  be  that  15  per  cent  of  water  is  a fair 
limit  and  would  work  no  injustice  to  either  creameries  or  private  dai- 
ries. The  Prussian  Minister  of  Agriculture  has  requested  the  agricul- 
tural experiment  stations  of  that  country  to  make  special  studies  on 
the  percentage  of  water  in  butter  at  different  seasons  of  the  year  with 
a view  to  fixing  a maximum  for  the  water  content. 

A.  H.  Allen,5  in  an  article  on  the  proportion  of  water  in  butter,  men- 
tions finding  over  20  per  cent  of  water  in  a number  of  cases,  the  amount 
reaching  29  per  cent  in  one  case.  He  regards  the  standard  adopted  by 
the  Society  of  Public  Analysts  in  1875  of  80  per  cent  of  butter  fat  and 
20  per  cent  of  water,  salt,  and  curd  as  “a  perfectly  proper  limit.” 

H.  D.  Richmond6  summarizes  the  results  of  analyses  of  560  samples 
by  himself  and  Yieth.  Of  these  84  per  cent  had  between  11  and  15  per 
cent  of  water,  a few  (26)  had  more  than  this,  and  a much  larger  num- 
ber had  less.  Yieth  has  fixed  the  maximum  water  content  at  16  per 
cent  and  the  author  supports  this.  Only  5 out  of  the  560  samples  had 
more  than  16  per  cent  of  water.  In  a paper  before  the  German  Dail  y 
Association,  Weigmann7  showed  the  water  content  of  butter  made 
under  his  direction  as  it  came  from  the  churn,  worked  once,  and  when 
ready  for  market.  As  taken  from  the  churn  it  had  17.5  to  19.5  per 
cent  of  water;  worked  once,  13  to  16;  and  roady  for  market,  11  to  12.25. 

1 Mass.  State  Sta.  Report  for  1893,  p.  376. 

2 Analyst,  1893,  pp.  50-58;  abs.  in  E.  S.  R.,  vol.  iv,  p.  774,  and  Analyst,  1894, 
Apr.,  p.  75. 

3Conn.  State  Sta.  Report  for  1892,  pp.  130,  131;  abs.  in  E.  S.  R.,  vol.  iv,  p.  944. 

4Vt.  Sta.  Report  for  1891,  p.  71;  abs.  in  E.  S.  R.,  vol.  iv,  p.  492. 

6 Analyst,  1892,  p.  107;  abs.  in  E.  S.  R.,  vol.  iv,  p.  95. 

Analyst,  1894,  pp.  16-18;  abs.  in  E.  S.  R.,  vol.  v,  p.  815. 

7 Molk.  Ztg.,  8 (1894),  p.  110. 
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In  18  samples  from  private  dairies  the  water  averaged  12.5  and  did 
did  not  exceed  15.84  per  cent.  Creamery  butter  averaged  13.93  per 
cent,  the  maximum  being  17.57.  He  concludes  that  with  proper  treat- 
ment the  water  content  of  butter  need  never  exceed  15  per  cent. 

Graeff*1  reports  analyses  of  540  samples  of  butter.  Of  86  samples 
made  in  March,  4 had  over  14  and  1 over  15  j)er  cent  of  water;  of  88 
samples  made  in  April,  5 had  over  14  and  1 over  16  per  cent  of  water; 
of  70  samples  made  in  May,  2 had  over  14  and  1 over  15  per  cent  of 
water.  Of  the  540  samples  analyzed,  6 had  over  15  per  cent  and  the 
maximum  was  17  per  cent  of  water.  He  studied  the  effect  of  different 
methods  of  treating  the  butter  in  60  experiments,  but  found  only  slight 
variations.  He  believes  that  it  is  possible  at  all  times  to  make  butter 
containing  less  than  15  per  cent  of  water.  DuRoi2  concludes  from 
tests  by  himself  and  a review  of  other  reliable  tests  that  it  is  safe  to  fix 
15  per  cent  of  water  as  the  maximum  limit  allowable,  and  that  a care- 
fully prepared  well-worked  butter  need  never  exceed  this.  In  another 
paper 3 he  reports  the  examination  of  samples  of  butter  from  large 
estates,  peasant  farms,  and  cooperative  creameries.  The  butter  from 
estates  averaged  13.36  per  cent.of  water,  the  maximum  being  15.12;  that 
made  by  peasants  ranged  from  9.43  to  17.24  per  cent,  and  that  from 
cooperative  creameries  averaged  12.31,  the  maximum  being  14  per  cent. 
In  experiments  where  the  method  of  making  was  varied,  15  per  cent  was 
not  exceeded  under  favorable  conditions.  He  states  that,  as  a rule, 
un salted  butter  contains  about  1 per  cent  more  water  than  salted. 
There  appears  to  be  some  doubt  as  to  this  latter  point,  however,  as  H. 
D.  Richmond4  reported  in  1893  that  unsalted  French  butter  averaged 
12.86  per  cent  of  water  and  salted  French  butter  averaged  13.98  per  cent; 
and  in  1894  that  35  samples  of  un  salted  French  butter  averaged  13.65 
per  cent  of  water,  while  28  samples  of  salted  French  butter  averaged 
11.61  per  cent.  W.  S.  Sweetser  and  R.  J.  Weld5 6  report  the  rather  sur- 
prising result  that  of  two  lots  of  the  same  butter,  the  unsalted  butter 
had  a higher  water  content  than  the  salted. 

W.  Hofmeister fi  found  that  the  butter  made  by  peasants  ranged  in 
water  content  from  12.9  to  41.36  per  cent;  with  one  exception  (41.36)  it 
did  not  exceed  22.4;  excluding  the  highest  sample,  the  average  was 
15.9.  A number  of  samples  of  creamery  butter  examined  by  him  con- 
tained from  11.8  to  16.47,  and  averaged  13.55  per  cent.  The  water 
content  of  Danish  export  butter  was  found  by  F.  Friis7  to  range  from 
9 to  20  and  average  14.59  per  cent.  For  creamery  butter  the  range  was 

1 Molk.  Ztg.,  8 (1894),  p.  110. 

2 Molk.  Ztg.,  7 (1893),  pp.  93,  94. 

3 Molk.  Ztg.,  8 (1894),  pp.  127,  128. 

4 Analyst,  1893,  p.  50,  and  1894,  p 75;  abs.  in  E.  S.  R.,  vol.  iv,  p.  774. 

ftAgl.  Science,  7 (1893),  p.  547. 

6 Abs.  in  Milch  Ztg.,  23  (1894),  p.  53. 

7Nogle  oplysninger  om  “Vand  i Smor,”  Kgl.  Vet.  Landbohojsk.  Lab.  Landokon 
Forsog,  Circ.,  Mar.  12,  1893,  pp.  4;  abs.  in  E.  S.  R.,  vol.  iv,  p.  690,  and  Milch  Ztg., 
22  (1893),  p.  257. 
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from  11  to  18  and  the  average  14.63  per  cent.  He  concludes  that  the 
water  content  could  be  kept  below  16  per  cent  on  an  average  for  the 
whole  year.  The  percentage  of  water  affects  the  quality  of  the  butter, 
he  states,  making  it  inferior  when  it  rises  above  the  natural  percentage 
and  too  dry  when  it  is  too  low  in  water  content. 

Examination  of  743  tubs  of  Swedish  butter1  from  219  different  cream 
eries,  showed  the  range  to  be  from  10.7  to  16.88  per  cent  of  water  and 
the  average  13.86.  Less  than  one  sixth  of  the  samples  were  above  15 
per  cent  in  water. 

From  a comparison  of  creamery  and  dairy  butter  for  four  years,  F. 
Friis2  found  the  difference  to  be  very  small,  amounting  to  only  0.54 
point  in  favor  of  the  dairy  butter.  A larger  proportion  of  the  dairy 
butter  fell  in  the  four  upper  grades. 

F.  W.  Morse 3 reports  upon  two  abnormal  butters.  Tne  butter  of  one 
cow  had  16.5  per  cent  volatile  fatty  acids  and  of  another  11.5.  The 
iodine  numbers  were  39.6  and  36,  respectively.  Both  butters  were 
hard,  light-colored,  and  had  a lardy  taste.  The  cows  were  in  the 
twelfth  and  fourteenth  months  of  lactation,  respectively.  To  this  and 
to  the  cotton- seed  oil  and  cotton-seed  meal  in  the  food  the  author  attrib- 
utes the  abnormity. 

Butter  fat  has  been  separated  by  A.  Pizzi4  into  liquid  and  solid 
glycerides  by  a very  gradual  cooling  of  the  melted  fat.  The  chemical 
and  physical  properties  of  both  portions  are  described. 

E.  Koefoed5  has  determined  the  different  kinds  of  acids  in  butter. 

In  his  list  are  oleic,  stearic,  palmitic,  myristic,  lauric,  capric,  caprylic, 
caproic,  and  butyric  acids,  and  two  which  he  describes  only  by  formula. 

The  per  cent  of  each  of  these  in  butter  fat  was  determined. 

In  a preliminary  note  on  the  characteristics  of  the  large  and  small 
fat  globules  in  milk,  E.  Gutzeit6  mentions  finding  no  material  difference 
between  the  large  and  small  globules  in  respect  to  color,  specific  gravity, 
melting  point,  index  of  refraction,  volatile  fatty  acids,  acid  number, 
saponification  equivalent,  iodine  number,  and  unsaponifiable  substance. 

The  observations  were  made  on  the  globules  in  cream  and  skim  milk 
and  those  in  milk  from  fractional  milking.  Quite  different  from  this  is 
the  result  obtained  by  E.  Klusemann7  in  an  examination  of  butter  made 
from  large  and  small  fat  globules.  He  finds  that  the  size  of  the  glob- 
ules affects  the  qualities  of  the  butter.  Butter  made  from  large  glob- 

, ; | : j I 

1 Tidskr.  Landtman,  15  (1894),  pp.  73-75,  and  Nord.  Mejeri  Tidn.  9 (1894),  pp.  . 
79,80;  al>s.  in  E.  S.  R.,  vol.  v,  p.  920. 

2 Abs.  in  E.  S.  R.,  vol.  v,  p.  721. 

3Jour.  Amer.  Cliem.  Soc.,  7,  pp.  1,  2. 

4Staz.  Sper.  Agr.  Ital.,  25  (1893),  pp.  101-118. 

5 Bui.  de  Acad.  Royal  Danoise,  1891;  abs.  in  Analyst,  1892,  pp.  130-133,  and  E.  S. 

R.,  vol.  iv,  p.  213. 

6Milcb  Ztg.,  22  (1893),  p.  439;  abs.  in  Vierteljahr.  Chem.  Nahr.  u.  Genussrntl.  8,  p.  i 
211. 

7 Inaugural  Dissertation,  Leipsic,  1893,  pp.  58;  abs.  in  Chem.  Centbl.,  1894,  i,  p. 

646,  and  in  E.  S.  R.,  vol.  v,  p.  1022. 
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ules  had  a richer  color,  better  taste  and  consistency,  lower  melting  point 
and  point  of  crystallization,  less  insoluble  fatty  acids,  and  lower  specific 
gravity  than  that  made  from  small  globules. 

A.  J.  Swaving1 2  concludes  from  a study  of  the  volatile  fatty  acids  in 
Holland  butter  that  the  formation  of  volatile  fatty  acids  is  dependent 
upon  the  food  as  well  as  upon  the  period  of  lactation,  and  that  these 
acids  increase  or  are  maintained  at  a high  point  with  the  beginning  of 
the  pasturage  season  or  a new  period  of  lactation ; as  the  season  and 
the  period  of  lactation  advance  the  volatile  fatty  acids  decrease.  He 
suggests  as  the  minimum  limit  volatile  fatty  acids  equivalent  to  19  c.  c. 
of  decinormal  alkali  per  5 grams  of  butter  fat. 

M.  Schrodt  and  O.  Henzhold3  report  studies  on  the  butter  of  10  cows 
for  one  year.  They  conclude  that  the  content  of  volatile  fatty  acids  is 
dependent  upon  the  stage  of  lactation  and  is  not  affected  by  the  food. 
With  the  advance  of  the  milking  period  these  acids  gradually  diminish. 
As  a rule  a lower  content  of  volatile  fatty  acids  is  accompanied  by  a 
higher  percentage  of  insoluble  acids  and  the  latter  by  an  increased 
index  of  refraction.  Some  butters  are  characterized  by  a low  amount 
of  volatile  fatty  acids,  and  for  this  reason  it  is  believed  that  the  volatile 
fatty  acids  should  not  be  relied  on  alone  in  butter  inspection,  but  that 
the  insoluble  acids  and  the  index  of  refraction  should  be  determined  as 
well.  F.  W.  Morse3  observed  that  “the  volatile  acids  decreased  and 
the  iodine  number  increased  as  the  period  of  lactation  advanced.” 

A number  of  investigations  have  been  made  on  the  connection 
between  rancidity  and  the  volatile  fatty  acids,  acid  number,  etc.  E. 
von  Kaumer 4 kept  pure  butter  fat  for  four  years  in  a vessel  covered 
lightly  with  filter  paper,  allowing  the  volatile  substances  to  escape. 
The  Reichert-Meissl  number  which  was  26.85  in  1888  was  30.2  in  1892, 
and  the  rancidity  at  the  latter  date  was  21.1°  (Burstyn).  The  volatile 
fatty  acids  increased  quite  regularly  with  the  age.  Others  have  found 
the  contrary  to  be  true,  but  the  author  mentions  that  their  observations 
have  been  on  butter  instead  of  on  pure  butter  fat.  Corbetta 5 6 found 
that  as  the  rancidity  of  a number  of  samples  of  butter  increased  the 
volatile  fatty  acids  decreased. 

Y.  von  Klecki(i  has  studied  the  relation  between  rancidity  and  the 
acid  number  of  butter.  He  finds  that  the  acidity  is  chiefly  due  to  the 
activity  of  bacteria,  and  not  to  the  oxidation  of  butter  fat.  The  acidity 
of  butter  is  not  a direct  index  to  its  rancidity;  the  conditions  under 
which  the  butter  has  been  kept  must  be  known.  Butter  kept  in  the 

JLandw.  Yers.  Stat.,  39,  p.  127;  abs.  in  E.  S.  R.,  vol.  in,  p.  125. 

2Landw.  Yers.  Stat.,  40,  pp.  299-309;  abs.  in  E.  S.  R.,  vol.  iv,  p.  92. 

3N.  H.  Sta.  Bui.  No.  16;  abs  in  E.  S.  R.,  vol.  iv,  p.  263. 

4 Forsehungsber.  ii.  Lebensmtl.,  1,  pp.  22,  23;  abs.  in  Chem.  G'entbl.,  1894,  i,  p.  118, 
and  Milcb  Ztg.,  22  (1893),  p.  804. 

eL’Ind.  Lait.,  18  (1893),  p.  28. 

6Leipsic,  1894,  pp.  66;  abs.  in  Chem.  Centbl.,  1894,  r,  p.  643,  Milch  Ztg.,  23  (1894), 
pp.  186,  202,  Molk.  Ztg.,  8 (1894),  pp.  176,  177,  and  E.  S.  R.,  vol.  v,  p.  1023. 
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sunlight  or  in  a warm  place  may  become  rancid  without  becoming  t 

u sour,”  for  heat  and  sunlight  are  unfavorable  to  increase  in  acidity.  i 

The  author  makes  some  practical  suggestions  for  keeping  butter.  Sig- 
ismund  1 finds  that  bacteria  are  to  a large  extent  responsible  for  butter 
becoming  rancid.  He  cites  exfieriments  by  others  showing  that  bacteria 
can  not  thrive  in  pure  fat  and  intimates  that  impurities  in  butter  favor 
its  becoming  rancid. 

Arata2  comes  to  the  conclusion  that  the  rancidity  of  a fat  does  not 
depend  alone  upon  the  amount  of  free  fatty  acids,  but  more  on  increas- 
ing oxidation  of  certain  fatty  acids.  From  feeding  experiments  made 
on  himself  he  makes  the  general  statement  that  strongly  rancid  butter 
is  injurious  to  health. 

Butter  from  goats’  milk,  obtained  from  Sweden,  was  found  by  E.  Gut- 
zeit3  to  contain  8.2  per  cent  of  water,  86.5  of  fat,  3.9  of  salt  and  ash, 
and  0.9  of  casein.  The  butter  was  of  a whitish  yellow  color  and  had  a 
rancid  taste.  The  melting  point  of  the  fat  was  35.4°  0.,  the  volatile 
fatty  acids  25.2,  and  the  iodine  number  26.7. 

Cheese. — Analyses  of  American-made  full  cream,  pineapple,  skim 
milk,  Neufchatel,  Fromage  de  Brie,  Swiss,  Old  English,  and  Limburger 
cheese  and  of  imported  Boquefort  cheese  have  been  reported  by  the 
Connecticut  State  Station.4  L.  L.Van  Slyke5  gives  analyses  of  a large 
number  of  green  cheeses  made  at  cheese  factories  in  New  York.  The 
proportion  of  casein  to  fat  in  green  cheese  ranged  from  1 : 1.27  to  1 : 1.6 
and  averaged  1 : 1.42.  u The  general  results  go  to  show  that  in  cheese 
made  from  normal  milk  the  amount  of  fat  should  never  be  less  than  50 
per  cent  of  the  cheese  solids,  and  that  cheese  containing  less  than  this 
proportion  of  fat  has  undoubtedly  been  made  from  skim  milk.” 

In  a paper  on  the  composition  of  American  Cheddar  cheese  L.  L. 

Van  Slyke6  mentions  the  limits  to  the  amount  of  water,  fat,  and  casein 
and  albumen ; the  relation  of  fat  to  casein  in  cheese  made  from  normal 
milk,  from  skim  milk,  and  from  milk  to  which  cream  or  fat  has  been 
added;  and  the  changes  in  composition  during  ripening. 

A.  B.  Griffiths7  gives  analyses  of  eight  different  kinds  of  English 
cheese,  i.  e .,  Stilton,  Cheddar,  Gloucester,  Leicester,  Cheshire,  Cother- 
stone,  Dorset,  and  Wiltshire.  The  water  ranged  from  27.55  to  41.44 
per  cent,  the  fat  from  27.56  to  37.93,  and  the  casein  from  21.68  to  31. 

A.  Maggiora8  studied  the  changes  in  an  overripe  Italian  cheese.  He 

’Inaugural  Dissertation,  Halle;  abs.  in  Molk.  Ztg.,  8 (1894),  p.  3,  and  E.  S.  R., 
vol.  V,  p.  816. 

2 Ann.  Inst,  d’lgienedi,  Roma,  2 (1893),  p.157 ; abs.  in  Centbl.  Allg.Gesund.,  12  (1893), 

p.5. 

3 Milch  Ztg.,  22  (1893),  p.  756;  abs.  in  E.  S.  R.,  vol.  v,  p.  816. 

4Conn.  State  Sta.  Report  for  1892,  pp.  156, 157 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  945. 

5N.  Y.  State  Sta.  Bui.  No.  65;  abs.  in  E.  S.  R.,  vol.  v,  p.  895. 

6 Jour.  Am.  Chem.  Soe.,  15,  pp.  605-610. 

7Bul.  Soc.  Cliim.  Paris,  7-8,  s6r.  3,  p.  282. 

8 Arch.  Hyg.,  14,  p.  216 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  98. 
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1 finds  that  the  albuminoids  decrease  and  the  amides  and  ammonia 
increase  as  the  cheese  ages,  large  quantities  of  leucin,  tyrosin,  and 
ammonium  salts  being  formed  at  the  expense  of  the  paracasein.  Finally 
the  cheese  becomes  little  else  than  an  aqueous  solution  of  fatty  acids, 
decomposed  albuminoids,  and  a mass  of  bacteria  and  fungi. 

L.  Carcano1  gives  analyses  of  cheese  made  from  separator  skim 
milk  and  speaks  of  the  value  of  such  cheese  as  food.  Gorgonzola 
cheese  which  had  caused  serious  indigestion  was  examined  by  Y. 
Malenchini2  and  found  to  contain  Spirillum  tyrogenum , which  is  said  to 
produce  ptomaines  in  cheese.  Tne  author  believes  other  bacteria  can 
cause  ptomaines  i.i  cheese  by  their  action  on  the  materials  during  or 
prior  to  manufacture.  His  investigation  is  not  yet  completed. 

C.  Lepierre3  examined  a cheese  made  from  sheep’s  milk,  which  had 
caused  serious  illness  when  eaten.  He  describes  the  products  found, 
among  which  was  a ptomaine  of  the  formula  C^H^NaO^  This,  when 
fed  to  a guinea  pig,  caused  diarrhea.  He  believes  this  ptomaine  to 
have  been  the  cause  of  the  trouble. 

The  composition  of  whey  is  reported  on  by  L.  L.  Van  Slyke,4  who 
gives  the  range  and  average  composition  of  the  whey  obtained  in  a 
large  number  of  cheese-making  experiments.  The  solids  ranged  from 
6.43  to  7.52  and  averaged  6.96  per  cent  ; the  fat  ranged  from  0.23  to  0.55 
and  averaged  0.36,  and  the  proteids  ranged  from  0.65  to  1.07  and  aver- 
aged 0.84. 

SPECIAL  STUDIES  ON  MILK. 

Under  this  heading  are  included  studies  on  the  reaction  of  milk, 
casein,  the  digestibility  of  milk,  sheep’s,  goats’,  and  mules’  milk,  colos- 
trum, and  miscellaneous  studies  on  milk. 

Reaction  of  milk. — This  mooted  question  has  been  the  subject  of  a 
study  by  G.  Courant.5  He  finds  that  both  human  milk  and  cows’  milk 
show  an  alkaline  reaction  with  lacmoid  and  an  acid  reaction  with  phe- 
nolphthalein,  but  that  the  reaction  is  more  marked  in  cows’  milk. 
Casein  forms  three  compounds  with  calcium  or  sodium,  all  of  which  are 
alkaline  to  lacmoid  and  neutral  to  phenolphthalein  and  are  decom- 
posed by  water.  The  decrease  of  milk  in  acidity  when  diluted  with 
water  is  a result  of  the  decomposition  of  the  calcium-casein  compounds 
and  the  phosphates.  The  decrease  in  the  alkalinity  is  caused  only  by 
the  presence  of  calcium-casein  compounds.  By  cooking,  the  alka- 
linity and  the  acidity  of  milk  are  both  reduced.  The  change  in  the 
casein  caused  by  adding  rennet  to  milk  has  no  connection  with  the 

'Staz.  Sper.  Agr.  Ital.,  24,  pp.  5-8;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  895. 

2Ztsclir.  Nahr.  Untersucb.  u.  Hyg.,  7,  p.  7;  abs.  in  Cbem.  Centbl.,  1893,  i,  p.  397. 

3Compt.  Rencl.,  118  (1894),  pp.  476-478. 

4N.  Y.  State  Sta.  Bui.  No.  65;  abs.  in  E.  S.  R.,  vol.  v,  p.  895. 

5 Arch.  ges.  Physiol.,  50  pp.  109-165;  abs.  in  Ber.  deut.  chem.  Ges.,  24,  p.  975,  and 
E.  S.  R.,  vol.  nr,  p.  744. 
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reaction.  In  curdling’  witli  rennet  the  dicalcium-casein  compound  is 
precipitated. 

J.  Sebelien 1 states  that  the  alkaline  part  of  the  amphoretic  reaction 
of  milk  to  litmus  requires  to  neutralize  it  from  0.2  to  0.5  c.  c.  of  deci- 
normal sulphuric  acid  per  50  c.  c.  of  milk.  The  alkalinity  is  often 
greater  towards  the  close  of  the  milking  period.  The  acid  part  of  the 
reaction  to  litmus  required  from  3 to  5 c.  c.  of  decinormal  alkali  per  50 
c.  c.  of  milk.  The  u relative  acidity”  towards  phenolphthalein  he  finds 
equal  to  10  to  11  c.  c.  of  decinormal  alkali  usually.  Toward  the  end  of 
the  milking  period  it  may  sink  to  8 to  10  c.  c.  In  colostrum  the  acidity 
was  equivalent  to  15  to  19  and  even  21  c.  c.  of  decinormal  alkali  per 
50  c.  c. 

Yaudin2has  given  much  study  to  this  question  of  the  reaction  of 
milk.  He  finds  all  milk  acid  to  phenolphthalein  and  that  the  acidity 
in  the  case  of  the  same  animal  varies  within  narrow  limits  under  the 
influence  of  the  food.  All  factors  which  disturb  milk  secretion,  as 
pregnancy,  food,  etc.,  affect  the  acidity.  The  acidity  increases  slightly 
as  lactation  advances  and  the  time  for  calving  approaches.  The  milk 
of  rapidly  maturing  animals,  as  the  cow,  goat,  and  sheep,  is  more  acid 
than  human  milk  and  that  of  slow-growing  animals,  as  the  mare  and 
ass.  The  author  affirms  that  the  acidity  is  due  largely  to  the  acid 
properties  of  the  proteids  and  bears  a close  relation  to  the  amount  of 
salts  in  the  milk,  especially  calcium  phosphate.  The  variations  in 
acidity  which  occur  during  the  period  of  lactation  depend  upon  simul- 
taneous changes  in  the  nature  and  relative  proportions  of  the  various 
protein  substances  and  the  mineral  elements  of  the  milk. 

Studies  on  casein. — G.  Courant3  has  shown  that  casein  forms  three 
compounds  with  calcium  or  sodium — the  mono,  di,  and  tri  calcic  (or 
sodic)  casein.  If  to  a solution  of  casein  in  limewater  sufficient  hydro- 
chloric acid  or  sulphuric  acid  be  added  to  combine  with  all  the  lime 
present,  the  casein  will  be  completely  precipitated.  If  phosphoric  acid 
be  used  instead  the  precipitation  of  the  casein  occurs  first  when  all  the 
lime  has  been  changed  to  monocalcic  phosphate.  Only  the  dicalcic  or 
disodic  casein  compounds  are  curdled  by  rennet  in  the  presence  of 
water-soluble  lime  salts,  and  the  completeness  of  the  curdling  depends 
on  the  amount  of  lime  salts  present.  The  less  complete  curdling  of 
human  milk,  as  compared  with  cows’  milk,  is  attributed  to  the  increased 
alkalinity  of  the  latter. 

A.  Bechamp,4  gives  the  results  of  an  extensive  investigation  of  the 

1 Abs.  in  Vierteljahr.  Chem.  Nahr.  u.  Genussmtl.,  7,  p.  127,  and  Chem.  Centbl., 
1892,  ii,  p.  1024. 

2 Bui.  Soc.  Chim.  Paris,  7-8  (1892),  s6r.  3,  pp.  483-492;  abs.  in  Milch  Ztg.,  22  (1893), 
p.  257,  Rev.  Internat.  Falsif.,  6 (1893),  No.  11,  Vierteljahr.  Chem.  Nahr.  u.  Genussmtl., 
7,  p.  127,  Chem.  Centbl.,  1892,  ii,  p.  89,  and  E.  S.  R.,  vol.  iv,  p.  311. 

3 Arch.  ges.  Physiol.,  50,  p.  109;  abs.  in  Ber.  deut.  chem.  Ges.,  24,  p.  975,  and  E. 
S.  R.,  vol.  in,  p.  744. 

■’Bui.  Soc.  Chim.  Paris,  11,  ser.  3,  pp.  152-176;  abs.  in  Chem.  Centbl.,  1894,  i,  p. 
633,  and  E.  S.  R.,  vol.  v,  p.  1008. 
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nature  and  properties  of  casein.  He  states  that  casein  is  not  a soluble 
substance  which  may  be  coagulated  by  acids,  but  that  it  is  an  insoluble 
substance  forming  soluble  compounds,  caseinates,  with  alkalies  and 
lime,  and  that  the  insoluble  casein  may  be  precipitated  from  these 
compounds  by  acids  which  combine  with  the  bases  of  the  caseinates. 
He  has  prepared  and  studied  pure  casein.  He  finds  besides  the  prop- 
erties already  mentioned  that  it  is  slightly  acid  to  litmus,  slightly  solu- 
ble in  water,  forms  a gelatinous  mass  when  heated  with  water,  is  soluble 
in  dilute  hydrochloric  acid,  and  contains  phosphorus  and  sulphur. 

J.  S.  Edkins1  has  followed  out  Roberts’s  discovery  that  milk  casein 
could  be  so  changed  by  pancreas  that  it  would  curdle  at  a high  tem- 
perature. The  author  found  that  this  so-called  metacasein  reaction  was 
due  to  a ferment  and  not  to  the  action  of  freed  organic  acids.  The 
metacasein  reaction  can  also  be  brought  about  by  rennet,  using  a very 
small  quantity  of  the  extract.  The  process  is  studied  in  detail  and  the 
properties  of  the  treated  milk  described.  The  author  concludes  that 
metacasein  is  an  end  product  and  not  an  intermediary  one. 

The  passage  of  solutions  of  casein  through  porcelain  has  been  studied 
by  L.  Hugounenq.2 

Digestibility  of  milk. — The  question  as  to  the  relative  digestibility  of 
raw  and  cooked,  or  sterilized,  milk  has  been  the  subject  of  a number  of 
investigations.  Raudnitz3  found  in  experiments  with  dogs  that  cooked 
milk  was  slightly  less  digestible  than  uncooked  milk.  A.  Stutzer4 
studied  the  matter  by  means  of  artificial  digestive  fluids.  His  results 
agree  with  those  of  Raudnitz,  showing  uncooked  milk  to  be  somewhat 
more  rapidly  digested  by  the  fluids  than  sterilized  milk.  This  is  in 
agreement  with  the  experiments  of  Fleischmann  and  A.  Morgen,5  who 
found  that  after  cooking  or  heating  the  milk  the  proteids  were  some 
what  more  difficult  to  digest. 

Digestion  experiments  on  healthy  young  persons  between  18  and  23 
years  of  age  were  made  by  Wasileff-Petersburg.6  The  proteids  of  the 
raw  milk  were  found  to  be  more  completely  digested  than  those  of  the 
cooked  milk.  The  result  was  even  more  pronounced  in  the  case  of  the 
fat:  the  excreta  after  drinking  cooked  milk  contained  a much  larger 
amount  of  volatile  fatty  acids  than  after  drinking  raw  milk.  By  cook- 
ing nearly  the  whole  of  the  albumen  and  a part  of  the  casein  were 
changed  to  hemialbuminose.  A similar  observation  as  to  the  change 
of  proteids  by  cooking  has  been  made  by  D.  H.  Wehberg. 

Ellenberger  and  Hofmeister 7 state  that  the  nature  of  the  casein  of 

'Cent-bl.  Physiol.,  6,  pp.  102-107 ; abs.  in  Cbem.  Centbl.,  1892,  ii,  p.  95. 

2 Ann.  China,  et  Phys.,  28  (1893),  s6r.  6,  pp.  528-537. 

3Ztschr.  physiol.  Chem.,  14,  p.  114. 

4Landw.  Vers.  Stat.,  40,  pp.  317-319;  abs.  in  E.  S.  R.,  vol.  iv,  p.  92. 

5Lehrbuch  der  Milchwirthschaft,  W.  Fleischmann,  p.  255. 

6Molk.  Ztg.,  7 (1892),  No.  7 ; abs.  in  Vierteljahr.  Chem.  Nahr.  u.  Genussmtl.,  1892, 

p.  9. 

7Molk.  Ztg.,  7 (1892),  No.  6;  abs.  in  Vierteljahr.  Chem.  Nahr.  n.  Genussmtl.,  7,  p. 
9,  and  E.  S.  R.,  vol.  iv,  p.  31L 
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milk  is  muck  changed  by  sterilizing.  It  is  precipitated  in  a fine  floccu- 
lar  condition,  and  remains  in  the  stomach  in  a more  or  less  liquid  con- 
dition and  may  pass  too  rapidly  through  the  stomach  and  intestines,  so 
that  there  is  danger  that  it  will  not  be  completely  digested.  They  do 
not  regard  the  question  of  the  digestibility  of  raw  and  sterilized  milk 
as  settled. 

On  the  other  hand,  Chavane1  and  Drouet2  find  sterilized  or  boiled 
milk  more  easily  digestible  than  raw  milk,  experiments  to  the  contrary 
notwithstanding.  Drouet  states  that  the  albumen,  which  is  in  excess 
in  cows’  milk,  is  coagulated  by  boiling  and  separates  as  a skin  on  the 
surface  of  the  milk  and  can  easily  be  removed.  He  thinks  the  taste 
plays  no  part  when  the  milk  is  for  infants.  He  claims  to  have  found 
from  many  experiments  that  infants  thrive  fully  as  well  and  often  bet- 
ter on  boiled  milk  than  on  raw  milk.  Fayel3 4  questions  the  advisability 
of  giving  scalded  milk  to  children,  as  he  claims  that  it  is  injurious  to 
health  and  is  not  germ  free. 

In  an  article  on  sterilized  milk  by  Leeds  and  Davis i it  is  recom- 
mended to  make  the  milk  weakly  alkaline  with  limewater  and  then  heat 
to  68°  or  69°  C.;  or  better,  to  treat  it  with  pancreatin  at  36°  and  then 
raise  the  temperature  to  boiling.  In  this  way  a germ -free  and  easily 
digestible  milk  is  said  to  be  obtained. 

The  fate  of  the  phosphorus  in  the  digestion  of  casein  has  been  studied 
by  E.  Salkowski.5  He  finds,  contrary  to  the  usual  belief,  that  in  the 
peptic  digestion  of.  casein  the  whole  of  the  phosphorus  goes  over  into 
the  insoluble  paranuclein  which  is  left  behind  (voided);  in  fact,«only 
about  1.5  per  cent  passes  into  the  paranuclein,  while  the  greater  part 
finds  its  way  into  the  digestive  solution.  The  phosphorus  in  the  latter 
was  in  the  form  of  organic  compounds.  Ortho  and  meta  phosphoric 
acid  were  not  found. 

A.  E.  Wright6  proposes  to  render  milk  more  digestible  for  infants 
and  invalids  by  removing  part  of  the  lime.  Bunge  found  that  cows’ 
milk  contained  six  times  as  much  lime  as  human  milk.  Others  have 
found  that  a lime-free  milk  did  not  curdle  with  rennet,  and  that  the 
more  lime  in  the  milk  the  harder  and  tougher  was  the  curd  formed  with 
rennet.  The  author  suggests  removing  part  of  the  lime  with  sodium 
citrate,  and  states  that  if  one  part  of  sodium  citrate  is  added  to  200 
parts  of  milk  the  milk  will  not* curdle  with  rennet  and  no  taste  will  be 
noticeable.  If  it  is  desired  simply  to  make  the  milk  curdle  like  human 
milk,  milk  sugar  may  be  added. 

Closely  related  to  the  above  studies  is  a paper  by  Soxhlet7  on  the 

1 Du  lait  st6rilis6,  Paris,  1892;  abs.  in  Chem.  Ztg.,  17  (1893),  p.  1550. 

2Rev.  Internat.  Falsif.,  6;  abs.  in  Ztscbr.  Fleiscb-  und  Milehhyg.,  4 (1894),  p.  95. 

3 Rev.  Internat.  Falsif.,  6 (1893),  pp.  213,  214. 

4 Rev.  Internat.  Falsif.,  5 (1892),  pp.  143, 144. 

5Centbl.  med.  Wiss.,  1893,  pp.  385,  386;  abs.  in  Chem.  Centbl.,  1893,  ii,  p.  222. 

6Apoth.  Ztg.,  8,  p.  561;  abs.  in  Chem.  Centbl.,  1894,  l,  p.  92. 

1 Miincheuer  med.  Wochenschir^  1893,  No.  4;  abs.  in  Chem.  Centbl.,  1893,  i,  pp. 
703,  704. 
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?:  chemical  differences  between  cows’  milk  and  human  milk,  and  the  means 
| of  making  the  two  alike.  He  states  that  cows’  milk  and  human  milk 
! differ  with  respect  to  the  curdling  of  the  casein,  the  content  of  salts, 
i the  absolute  content  of  nutrients,  and  the  relation  of  the  various  con- 
f;  stituents.  The  nature  of  the  coagulated  casein  in  the  stomach  depends 
upon  the  concentration  of  the  casein  solution,  the  content  of  soluble 
i calcium  salts,  and  the  acidity  of  the  solution.  Cows’  milk  is  in  these 
three  respects  unfavorable  to  the  best  coagulation,  for  it  contains  twice 
as  much  casein,  six  times  as  much  lime,  and  is  three  times  as  acid  as 
human  milk.  Human  milk  contains  acid  phosphates,  but  only  one  third 
i as  much  as  cows’  milk.  When  cows’  milk  is  diluted  with  water  it  coag- 
ulates nearly  like  human  milk.  The  excessive  acidity  can  be  corrected 
by  adding  bicarbonate  of  soda  after  the  milk  is  sterilized,  but  the  lime 
salts  can  not  be  diminished.  Boiled  milk  curdles  in  very  fine  flocks  but 
requires  much  rennet;  the  higher  the  temperature  the  greater  the  extent 
to  which  this  is  true.  Through  heating,  cows’  milk  is  not  rendered  more 
digestible,  for  the  heating  changes  some  of  the  lime  salts  which  are 
necessary  for  the  curdling  to  an  insoluble  form.  This  is  often  corrected 
by  adding  a little  soluble  lime  to  the  milk.  By  diluting  cows’  milk 
with  one  half  part  of  6 per  cent  milk  sugar  solution,  a mixture  is  pro- 
duced with  about  as  much  protein  and  milk  sugar  as  human  milk,  but 
with  1.32  per  cent  less  fat.  To  make  up  for  this  deficiency  milk  sugar 
is  added — one  half  part  of  12.3  per  cent  milk  sugar  solution.  Milk  sugar 
is  better  fitted  for  this  purpose  than  anything  else. 

Sheep’s,  goats1,  and  mules1  milk. — Italian  sheep’s  milk  has  been  exam- 
ined by  0.  Besana.1  The  specific,  gravity  at  15°  0.  ranged  from  1.037 
to  1.043,  and  averaged  1.0395.  The  average  composition  was  21.77  per 
cent  of  solids,  9.5  fat,  6.26  proteids,  5 milk  sugar,  and  1.01  ash.  Tfie 
fat  globules  were  nearly  three  times  as  large  as  those  of  cows’  milk, 
and  the  cream  rose  very  slowly.  The  creaming  was  improved  when 
the  milk  was  diluted  with  water.  Sheep’s  milk  soured  spontaneously 
more  slowly  than  cows’  milk,  and  required  more  rennet  to  curdle  it; 
that  is,  with  an  equal  quantity  of  rennet  a longer  time  was  required 
for  the  sheep’s  milk.  Iu  another  paper2  the  author  discusses  the 
composition  of  the  butter  and  cheese  made  from  sheep’s  milk. 

The  detection  of  goats’  milk  in  cows’  milk  is  discussed  by  Schaffer.3 

J.  H.  Shepperd4  determined  the  yield  and  composition  of  the  milk 
of  four  ewes  which  had  recently  lambed,  milking  each  for  a number  of 
days.  The  average  daily  yield  varied  from  2.51  to  3.96  pounds,  indicat- 
ing u that  much  might  be  accomplished  in  growing  lambs  by  carefully 
selecting  good  milkers  for  breeding.”  The  specific  gravity  of  the  milk 

^hem.  Ztg.,  1892,  p.  1519;  abs.  in  E.  S.  R.,  vol.  iv,  p.  514. 

sStaz.  Sper.  Agr.  Ital.,  23,  pp.  572-630;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  631. 

3Schweiz.  Wochenschr.  Chem.  u.  Pharm.,  31  (1893),  p.  58;  abs.  in  Chem.  Ztg., 
17  (1893),  and  Repert.,  p.  67. 

4Agl.  Science,  6 (1892),  pp.  397-405. 
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ranged  from  1.034  to  1.043.  The  fat  content  was  usually  between  5 
and  7 per  cent,  but  varied  widely,  as  the  animals  were  evidently  much 
disturbed  by  being  milked.  It  averaged  for  all  the  ewes  5.6  per  cent. 
The  ewes  produced  less  milk  and  less  solids  for  the  food  consumed 
than  cows. 

Milk  sheep  dairying  is  discussed  in  Molkerei  Zeitung ,'  the  profits 
from  keeping  sheep  for  dairy  purposes,  extent  to  which  it  is  practiced, 
and  the  properties  of  sheep’s  milk  being  given. 

The  composition  and  properties  of  mules’  milk  have  been  determined 
by  A.  B.  Aubert  and  D.  W.  Colby.2  They  find  that  the  milk  is  acid,  and 
after  standing  a week,  sours  without  curdling.  The  average  composi- 
tion found  was,  solids  10.86  per  cent,  fat  1.98,  proteids  2.31,  sugar 
6.4,  and  ash  0.53,  thus  resembling  mares’  and  asses’  milk. 

Colostrum. — Extensive  studies  on  colostrum  have  been  made  by 
Kriiger.3  He  gives  the  range  of  composition  observed,  which  was 
as  follows : Total  solids  21.68  to  28.48  per  cent,  fat  3.27  to  4.96,  solids- 
not-fat  17.96  to  24.47,  casein  5.52  to  8.92,  albumen  9.32  to  12.51,  ash 
0.88  to  1.21,  and  milk  sugar  0.52  to  1.99.  Oholesterin,  lecithin,  leucin, 
tyrosin,  urea,  lutein,  and  animal  gum  were  recognized  with  certainty. 
The  ether  extract  contained  12.9  per  cent  of  cholesterin  and  8.1  of 
lecithin.  The  volatile  fatty  acids  were  lower  than  in  butter  fat.  . These 
increased  during  the  first  few  days  until  the  amount  became  normal. 
Analysis  of  the  ash  constituents  showed  the  soda  and  potash  to  be 
lower  than  in  normal  milk. 

J.  L.  Hills 4 reports  results  of  work  on  the  composition,  creaming, 
and  churning  of  colostrum.  The  average  composition  of  colostrum  of 
three  cows  from  the  first  four  milkings  after  calving  are  given.  The 
points  of  interest  were  “ the  higher  specific  gravity,  the  larger  per  cent 
of  total  solids,  ash,  and  nitrogenous  bodies,  and  the  smaller  per  cent 
of  milk  sugar  in  the  colostrum  than  in  the  milk,  and  the  rapidity  with 
which  the  fluid  becomes  more  like  milk.”  Colostrum  creamed  readily 
and  quite  completely  in  deep-setting.  The  cream  was  churned,  more 
time  being  required  than  for  churning  normal  cream.  Colostrum  butter 
was  vividly  yellow,  and  retained  the  strong  odor  of  colostrum  in  spite 
of  thorough  washing.  It  had  the  acrid,  disagreeable  colostrum  taste 
and  became  rancid  much  more  rapidly  than  normal  butter.  In  compo- 
sition it  differed  very  little  from  normal  butter. 

Miscellaneous  studies  on  milk. — The  action  of  heat  on  milk,  as  observed 
by  H.  D.  Bichmond  and  L.  K.  Boseley,5  was  to  reduce  the  specific 
rotation  of  the  milk  sugar.  An  attempt  to  discover  a constant  factor 

^olk.  Ztg.,  6 (1892),  Nos.  43  and  44. 

3 Jour.  An.  and  App.  Chem.,  7,  pp.  314-316. 

3Molk.  Ztg.,  6 (1892);  abs.  in  Chem.  Centbl.,  1892,  ii,  p.  1023,  and  Vierteljahr. 
Chem.  Nahr.  u.  Grenussmtl.,  7,  p.  126. 

4 Vt.  Sta.  Report  for  1891,  pp.  104-108;  abs.  in  E.  S.  R.,  vol.  iv,  p.  487.  . 

5 Analyst,  1892,  pp.  222-225,  and  1893,  pp.  141, 142;  abs.  in  E.  S.  R.,  vol.  iv,  p.  978. 


RECENT  WORK  ON  DAIRYING. 


963 


for  this  change  for  a unit  of  time  was  unsuccessful,  samples  heated  for 
the  same  time  showing  wide  variations.  The  reducing  power  of 
Fehling’s  solution  was  not  materially  changed  by  heating. 

H.  I).  Richmond1  finds  that  rennet,  pepsin,  and  pancreas  extract  are 
without  action  on  milk  sugar,  and  that  consequently  the  milk  sugar  in 
whey  and  artificially  digested  milk  can  be  accurately  estimated,  pro- 
vided they  have  not  been  heated. 

M.  Arthurs2  points  out  the  correspondence  between  the  coagulation 
of  blood  and  the  curdling  of  milk  with  rennet.  The  points  of  similar- 
ity are  in  the  physical  properties  of  the  coagulated  mass;  the  effect  of 
temperature,  calcium  salts,  etc.;  the  serum;  and  the  products  of  decom- 
position. They  differ  in  that  fibrin  can  be  beaten  to  a stringy  mass, 
while  casein  can  not;  in  the  coagulation  of  fibrin,  calcium  can  be 
replaced  only  by  strontium,  while  in  the  curdling  of  milk  with  rennet 
barium,  strontium,  or  magnesium  may  take  its  place;  and  fibrinogen 
breaks  up  into  two  globulines,  while  casein  breaks  up  into  caseum 
and  proteose. 

Concerning  the  relation  of  milk  and  its  constituents  to  putrefaction, 
H.  Winternitz3  finds  that  milk  is  unfavorable  to  putrefaction  and  hin- 
ders the  decomposition  of  the  albuminoids.  As  the  fat  was  found  to 
be  without  effect  on  imtrefaction,  he  believes  this  unfavorable  effect  to 
be  due  to  the  milk  sugar  through  its  breaking  up  into  acid.  Milk 
likewise  influences  putrefaction  in  the  intestines  and  prevents  the 
decomposition  of  albuminoids  to  products  useless  or  injurious  to  the 
body. 

As  to  the  acidity  of  sour  milk,  Jules  and  Stokes4  found  that  milk 
which  was  sour  to  the  taste  had  between  0.4  and  0.49  per  cent  of  acid. 
Milk  was  found  with  0.5  per  cent  of  acid  which  was  otherwise  good 
and  remained  in  this  condition  for  seventy-one  hours. 

The  immunity  from  cholera  secured  through  the  milk  of  inoculated 
goats  has  been  investigated  by  Ketscher  and  Gamaleia.5 *  Five  cubic 
centimeters  of  milk  from  goats  inoculated  with  a virulent  culture  of 
cholera  germs  was  sufficient  to  render  a guinea  pig  immune  to  otherwise 
fatal  doses  of  the  cholera  culture;  control  animals  died  in  six  to  ten  hours 
after  inoculation.  Milk  of  uninoculated  goats  did  not  possess  the  prop- 
erty of  rendering  animals  immune.  Again,  guinea  pigs  inoculated  with 
deadly  doses  of  cholera  and  then  treated  with  intraperitoneal  applica- 
tions of  the  goats7  milk  did  not  die,  while  control  animals  died.  They 
conclude  that  the  milk  of  inoculated  goats  not  only  renders  animals 
immune,  but  also  has  healing  properties  toward  the  disease  in  question. 

’Analyst,  1892,  p.  222;  abs.  in  E.  S.  R.,  vol.  iv,  p.  584. 

2Compt.  Rend.,  117,  p.  435;  abs.  in  Centbl.  Physiol.,  7,  p.  702,  and  Chera. 
Centbl.,  1894,  i,  p.  592. 

3Ztschr.  physiol.  Chem.,  16,  pp.  460-487. 

4Rev.  Internat.  Falsif.,  6;  abs.  in  Ztschr.  Fleisch-  und  Milchhyg.,  4 (1894),  p.  96. 

5Abs.  in  Chem.  Centbl.,  1893,  ii,  p.  608,  and  Vierteljahr.  Chem.  Nahr.  u. 

Genussmtl.,  8 (1893),  p.  8. 
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Brieger  and  Ehrlich1  studied  the  milk  of  goats  inoculated  with  a f 
culture  producing  tetanus  to  determine  the  nature  of  the  substance  j a’i 
causing  immunity.  The  milk  contained  foreign  bodies  forty  one  days  ^ 
after  inoculation.  A substance  was  isolated  from  the  milk  which  was  ^ 
found  to  be  from  400  to  600  times  as  powerful  in  its  action  as  the  milk  j t( 
itself.  Whey  was  as  powerful  as  the  whole  milk.  The  substance  was  a 
found  in  the  blood  of  the  animals,  but  not  in  as  large  Quantity  as  in 
the  milk,  due  perhaps  to  the  method  employed  for  its  separation.  Fur  11 
ther  contributions  on  this  subject,  relating  especially  to  the  isolation  of  ■ 
the  substance,  have  been  given  by  L.  Brieger  and  G.  Cohn.2 


SECRETION  OF  MILK. 


Concerning  the  activity  of  the  physiological  process  by  which  milk 
is  secreted,  P.  Collier 3 found  from  observations  on  a large  number  of 
cows  that  on  an  average  the  cows  secreted  0.7  pound  each  or  nearly  19.6 
cubic  inches  of  milk  per  hour,  and  that  there  were  152  fat  globules  per 
0.0001  mm.  of  milk.  He  concludes  that  this  is  equal  to  an  average 
secretion  of  136,000,000  fat  globules  per  second.  Again,  the  same 
author4  found  from  observations  on  23  cows  that  there  was  an  aver- 
age secretion  of  138,210,000  fat  globules  per  second. 

H.  Kaull5  found  from  investigations  of  the  milk  from  fractional  milk- 
ings that  (1)  the  secretion  of  any  single  ingredient,  as  fat,  is  not  affected 
by  the  act  of  milking;  (2)  no  considerable  formation  of  milk  takes 
place  during  milking;  (3)  too  frequent  milking,  and  allowing  the  milk 
to  remain  in  the  glands  too  long,  both  tend  to  diminish  the  secretive 
activity  of  the  glands  ; and  (4)  frequent  milking  within  certain  limits 
may  result  in  an  increased  production  of  milk,  not  through  the  act  of 
milking  itself,  but  through  the  stimulus  arising  from  the  emptying  of 
the  glands. 

As  to  the  regularity  of  milk  secretion,  P.  Collier6  reports  that, 
milking  regularly  at  5 a.  m.  and  5 p.  m.,  there  was  secreted  per  hour,  on 
an  average  for  five  different  breeds,  0.696  pound  of  milk  during  the 
night  and  0.7  pound  during  the  day.  The  average  morning’s  milk  was 
very  slightly  richer  in  every  iugredient  than  the  average  evening’s  milk. 

From  tests  made  by  fractional  milking,  P.  Collier7  shows  that  there 
is  an  increase  in  the  number  and  size  of  fat  globules  and  in  the  per- 
centage of  fat  in  the  milk  from  the  beginning  to  the  end  of  milking.  ; 
The  half  milked  first  contained  only  one  third  to  one  half  as  much  fat 

’Ztschr.  Hyg.,  13,  pp.  336-346;  abs.  in  Cbem.  Centbl.,  1893,  i,  p.  620. 

2Ztschr.  Hyg.,  15,  p.  439;  abs.  in  Chem.  Ztg.,  18  (1894),  Repert.,  p.  21,  Milch 
Ztg.,  23  (1893),  p.  85,  and  Chem.  Centbl.,  1894,  i,  p.  596. 

3N.  Y.  State  Sta.  Report  for  1891,  p.  155;  abs.  in  E.  S.  R.,  vol.  iv,  p.  258. 

4N.  Y.  State  Sta.  Report  for  1892,  p.  162. 

5Ber.  landw.  Inst.,  Halle,  No.  8,  pp.  1-20;  abs.  in  E.  S.  R.,  vol.  iv,  p.  442. 

6N.  Y.  State  Sta.  Report  for  1891,  p.  121 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  257. 

7N.  Y.  State  Sta.  Report  for  1891,  p.  129;  abs.  in  E.  S.  R.,  vol.  iv,  p.  257. 
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as  the  last  half.  The  difference  between  successive  portious  milked 
appeared  to  be  confined  almost  wholly  to  the  fat.  He  suggests  that  as 
the  secretion  has  been  found  to  be  a regular  and  continuous  process 
the  difference  in  fat  shown  by  fractional  milkings  may  be  due  “ merely 
to  what,  by  comparison,  we  may  term  warm-setting  within  the  udder 
and  other  milk  vessels  of  the  animal.” 

Y.  Melander1  found  that,  dividing  the  milk  into  halves,  the  half 
milked  first  contained  from  0.55  to  0.9  per  cent  of  fat,  and  the  last  half 
from  6.8  to  10  per  cent;  dividing  it  into  thirds,  the  first  third  contained 
from  0.45  to  0.75  per  cent,  and  the  last  third  contained  from  6.3  to  7 per 
cent  of  fat.  E.  Gutzeit2  also  observed  that  the  size  of  the  fat  globules 
and  the  percentage  of  fat  increased  in  milking  from  the  beginning  to 
the  end.  The  fat  from  different  portions  of  the  milking,  however,  had 
the  same  melting  point  and  the  same  content  of  volatile  fatty  acids. 

While  as  a rule  the  last  portions  of  the  milking  have  been  found  richer 
in  fat  than  the  first,  H.  H.  Dean 3 notes  some  exceptions.  In  the  case 
of  one  cow  the  fourth  portion  contained  only  1.8  per  cent  more  fat  than 
the  first,  and  in  the  case  of  another  the  first  sample  was  richer  than  the 
second.  Hittcher 4 reviews  the  data  of  Fleischmann’s 5 observations  on 
16  cows  during  one  period  of  lactation.  He  concludes  that  the  natural 
qualities  of  the  cow  very  largely  control  the  milk  secretion,  and  that  tor 
this  reason  generalizations  as  to  milk  secretion  should  be  made  with 
care. 

A case  of  milk  production  without  calving  is  mentioned  by  Gabbey.6 
A heifer  which  had  never  shown  signs  of  heat  commenced  to  enlarge  in 
the  udder  and,  although  no  calf  was  born,  was  soon  milked.  She  had 
continued  to  give  milk  for  three  years — about  6 liters  per  day — without 
calving,  and  in  this  time  had  never  gone  dry.  Finally  she  was  bulled, 
but  failed  to  get  with  calf. 

A statement7  has  gone  the  rounds  of  the  agricultural  papers  that 
Morrenia  br  achy  Stephana , a plant  of  the  family  Asclepiadacece , growing 
wild  in  Argentine  Republic,  has  a strong  influence  in  promoting  milk 
secretion,  even  when  the  milking  period  is  at  an  end.  It  is  used  in  the 
form  of  a tea  made  from  the  leaves  or  dried  root,  or  in  the  form  of  cooked 
fruit. 

Milking. — H.  H.  Dean 8 has  compared  the  yield  and  composition  of 

tNord.  Mejeri  Tidn.,  1892,  Nos.  48  and  49;  abs.  in  Milch  Ztg.,22  (1893),  p.  23,  and 
Chem.  Centbl.,  1893,  i,  p.  435. 

2 Milch  Ztg.,  22  (1893),  p.  440. 

?Ontario  Agl.  College  and  Exptl.  Farm  Report  for  1891,  p.  185;  abs.  in  E.  S.  R.,  vol. 
v,  p.  644. 

4 Milch  Ztg.,  22  (1893),  p.  849. 

6Landw.  Jahrb.,  20  (1891),  sup.  ii,  p.  368;  abs.  in  E.  S.  R.,  vol.  m,  p,  424. 

6Pless.  Jahresber.  preuss.  Tierarzte;  abs.  in  Molk.  Ztg.,  7 (1893),  No.  16,  p.  211. 

Abs.  in  Milch  Ztg.,  22  (1893),  p.292;  Berl.  Tieriirztl.  Wochenschr.,  1893,  Mar.  30, 
and  in  Vierteljahr.  Chem.  Nahr.  u.  Genussmtl.,  8,  p.  97. 

8Ontario  Agl.  College  Exptl.  Farm  Report  for  1892,  p.  210;  abs.  in  E.  S.  R.,  vol.  v, 
p.  643. 
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the  milk  of  2 cows  for  two  weeks  when  the  teats  on  each  side  were 
milked  together  (gland)  and  when  opposite  or  diagonally  opposite  teats 
were  milked  together  (quarter).  With  one  cow  there  was  practically  no 
difference  while  the  other  gave  less  fat,  both  in  per  cent  and  total 
quantity,  on  “ gland  milking.”  From  similar  trials  F.  Albert1  con- 
cludes that  u quarter”  milking  gives  an  increase  in  yield  of  milk  and  in 
percentage  of  fat  over  milking  one  side  at  a time.  He  feels  so  sure  of 
his  conclusion  that  he  strongly  recommends  that  this  method  of  milking 
be  always  followed. 

H.  H.  Dean2  compared  milking  two  and  three  times  a day,  with 
the  result  that  for  a period  of  two  weeks  the  milk  was  a little  richer  in 
fat  from  milking  three  times.  He  believes  that  for  a short  time  the 
cows  might  be  kept  under  a high  pressure  by  milking  three  times,  but 
states  that  they  seem  to  regulate  themselves  to  a normal  production  in 
a short  time.  J.  L.  Hills3  compared  milking  two  and  three  times  a 
day  on  farrow  and  fresh  cows.  Less  milk  was  given  when  the  cows 
were  milked  three  times  a day  in  three  out  of  four  trials,  and  the  quality 
of  the  mixed  milk  of  the  whole  day  was  al  ways  lowered  by  milking  three 
times  a day.  V.  Uhrmann  4 reports  three  experiments  on  this  subject, 
made  in  July,  August,  and  October,  with  2 or  3 cows  each,  lasting 
from  twenty-five  to  thirty-one  days.  Somewhat  more  milk  and  butter 
were  obtained  in  each  experiment  when  the  cows  were  milked  three 
times.  From  a physiological  standpoint  the  author  recommends  milk 
ing  three  times,  especially  in  the  case  of  heifers,  on  account  of  the  bene 
fit  from  exercising  the  milk  glands.  In  another  paper  the  same  author5 
holds  that  exercising  the  glands,  as  in  milking,  excites  them  to  greater 
milk  production,  and  that  this  is  of  importance  in  the  case  of  young 
undeveloped  animals.  He  recommends  that  heifers  with  first  calf  be 
milked,  although  little  milk  can  be  secured,  and  that  the  calf  be  allowed 
to  suck  at  will  rather  than  at  stated  intervals.  He  mentions  the  case 
of  3 heifers  which  were  milked  for  a month  before  first  calving.  From 
a few  drops  of  milk  they  increased  to  half  a pint.  The  heifers  made 
excellent  cows  and  the  best  milkers  in  the  herd  of  48  of  similar 
breeding. 

Recovery  of  food  ingredients  in  the  milk. — As  to  the  relation  between 
the  food  eaten  and  the  milk  constituents  secreted,  P.  Collier6  has 
shown  that  on  the  average  of  15  cows  for  one  period  of  lactation  the 
casein  produced  was  equivalent  to  27.5  per  cent  of  the  albuminoids  con- 
sumed; in  a previous  trial  with  5 cows  it  was  26.5  per  cent.  The  fat  in 
the  food  was  17  per  cent  greater  than  that  in  the  milk.  In  the  earlier 

1 Milch  Ztg.  23  (1894),  pp.  231-234. 

2 Ontario  Agl.  College  and  Exptl.  Farm  Report  for  1892,  pp.  209,  210 ; abs.  in  E.  S.  R., 
vol.  v,  p.  642. 

3 Vt.  Sta.  Report  for  1890,  pp.  90-92;  abs.  in  E.  R.  S.,  vol.  in,  p.  474. 

4Molk.  Ztg.,  7 (1893),  p.  450. 

5 Molk.  Ztg.,  7 (1893),  pp.  209,  210. 

6N.  Y.  State  Sta.  Report  for  1891,  p.  140 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  255. 
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months  of  lactation  the  production  of  fat  was  considerably  in  excess  of 
the  consumption,  but  the  two  soon  became  equal  and  in  the  later  months 
the  consumption  was  in  excess  of  the  production.  The  data  presented 
do  not  show  that  a change  in  the  albuminoids  or  the  fat  of  the  food  pro- 
duced any  regular  change  in  the  fat  in  the  milk.  The  same  author1 
presents  a summary  of  the  data  for  a large  number  of  cows  of  different 
breeds  for  three  j^ears,  showing  that  the  food  contained  sufficient  fat  to 
account  for  all  that  in  the  milk.  The  data  “give  reason  for  the  belief 
that  it  is  this  fat  in  the  food  which  normally  furnishes  that  found  in  the 
milk.”  He  also  showed 2 that  cows  consumed  on  an  average  2,435  pounds 
of  water  per  month  and  per  cow  while  in  milk  and  1,586  pounds  while 
dry,  the  difference  of  849  pounds  being  partly  accounted  for  by  the  milk, 
which  averaged  529  pounds  per  month.  While  in  milk  31.8  per  cent  of 
the  water  was  consumed  in  the  food  and  68.2  as  drink,  and  while  dry 
the  proportion  was  34.5  and  65.5  per  cent,  respectively.  On  an  aver- 
age for  the  entire  herd  for  three  years,  4.6  pounds  of  water  was  con- 
sumed for  each  pound  of  milk  produced.  H.  Snyder3  found  that  the 
yield  of  solid  matter  in  the  milk  was  e'qual  to  8.58  per  cent  of  that  in 
the  food  in  the  case  of  one  cow  and  9.85  per  cent  in  the  case  of  another. 

From  a review  of  a considerable  amount  of  data,  original  and  other- 
wise, C.  E.  Thorne,  J.  F.  Hickman,  and  F.  J.  Falkenbach4  show  that 
on  a ration  of  one  fourth  to  one  fifth  grain  and  the  rest  coarse  fodder 
there  was  produced,  on  an  average,  about  3.2  pounds  of  butter  fat  for 
each  100  imunds  of  dry  matter  eaten,  besides  a small  gain  in  weight. 
u In  general,  when  this  rate  of  production  has  been  exceeded,  there  has 
been  a loss  in  live  weight,  and  when  the  butter  fat  has  fallen  below  this 
weight  there  has  been  a gain  in  live  Aveight.”  The  same  authors5 
found  by  summarizing  the  results  of  a large  number  of  American 
experiments  in  feeding  steers  that  on  an  average  u the  increase  in  live 
weight  per  100  pounds  of  dry  matter  fed  to  steers  has  been  about 
three  times  as  great  as  the  production  of  butter  fat  from  the  same 
quantity  and  kind  of  feed  fed  to  cows.”  This  ratio  applied  to  young 
cows  increasing  in  live  weight  showed  u almost  exact  compensation 
between  the  fluctuations  in  butter  fat  production  and  live  weight 
increase,”  but  this  was  not  quite  true  in  the  case  ot  older  animals. 
The  ratio  is  a tentative  one  and  is  affected  by  age,  period  of  lactation, 
breed,  and  other  factors. 

EFFECT  OF  VARIOUS  FACTORS  ON  MILK  PRODUCTION 

Effect  of  food  on  milk. — The  question  of  the  effect  ot  food  upon  the 
yield  and  composition  of  milk  is  one  which  has  called  forth  a variety  of 

1 N.  Y.  State  Sta.  Report  for  1892,  p.  146. 

2 N.  Y.  State  Sta.  Report  for  1892,  p.  143. 

3 Minn.  Sta.  Bui.  No.  26;  abs.  in  E.  S.  R.,  vol.  iv,  p.  733. 

4 Ohio  Sta.  Bui.  No.  50;  abs.  in  E.  S.  R.,  vol.  \r,  p.  887. 

5 Ibid. 
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opinion  and  mncli  experimental  work  in  the  past,  and  is  at  present 
regarded  by  many  as  unsettled.  It  is  held  by  many  that  after  a certain 
point  is  passed  food  is  of  only  secondary  importance,  and  that  much 
more  depends  upon  the  qualities  of  the  animal  itself  and  the  natural 
capability  of  the  glands  for  secreting  milk.  As  between  a deficient 
and  a complete  ration  the  latter  will  prove  the  most  favorable  to  the 
production  of  milk  and  butter  in  the  long  run,  as  the  cow  must  naturally 
be  furnished  with  materials  for  manufacturing  milk.  The  point  at 
issue  is  whether  by  the  addition  of  nutrients  to  an  already  normal 
ration  the  percentage  of  solids  in  the  milk  or  the  percentage  of  one  or 
more  of  the  constituents  of  the  solids  can  be  increased.  An  increase 
in  the  percentage  or  absolute  amount  of  a single  ingredient  without  a 
change  in  the  other  solids  has  only  been  noticed  in  a few  isolated  cases. 

A number  of  resumes  of  recent  investigations  upon  the  effect  of  food 
on  milk  have  been  published.1 

Collier2  found  that  at  a time  when  a herd  of  cows  was  nearly  dry 
the  substitution  of  cotton-seed  meal  for  corn  meal,  thus  increasing  the 
albuminoids  in  the  food  7.6  per  cent  and  the  fat  8.4  per  cent,  served  to 
keep  up  the  yield  of  milk  at  a time  when  it  might  be  expected  to  be 
falling  off,  and  resulted  in  an  absolute  increase  in  the  fat  produced  in 
all  but  two  cases.  C.  Schneider3  found  that  with  the  exception  of 
pasturage,  which  showed  a slight  effect  on  the  milk,  other  foods,  as 
grass,  clover,  corn,  beet  leaves,  and  beets,  and  the  manner  of  feeding 
had  much  less  influence  on  the  composition  of  the  milk  than  the  period 
of  lactation. 

Juretschke  4 studied  the  effect  on  the  milk  of  adding  cocoanut  cake, 
peanut  cake,  and  rape  cake  to  the  basal  ration  in  three  separate  periods 
of  twenty  days  each.  The  results  failed  to  show  conclusively  any  trans- 
mission of  fat  from  the  food  to  the  milk,  but  were  not  concordant.  The 
rations  were  in  excess  of  Wolffs  standard.  The  conclusions  arrived 
at  are  that  the  milk  secretion  is  not  directly,  but  only  indirectly, 
affected  by  feeding  and  that  the  feeding  of  large  amounts  of  fat  does 
not  increase  the  yield  of  butter  fat.  Backhaus5  found  that  feeding 
peanut  cake,  palm  cake,  and  cotton- seed  cake  separately  in  amounts  of 
from  2 to  3.5  pounds  per  day  in  addition  to  a basal  ration  showed  no 
difference  in  the  effect  on  the  yield  and  composition  of  milk. 

When  brewers’  grains  and  peanut  cake  were  added  to  a basal  ration 
in  varying  proportions,  Kochs  and  Ramm6  observed  that  in  the  case  of 

handbook  of  Expt.  Sta.  Work,  p.  209;  Milch  Zt g.,  23  (1894),  pp.  117-119;  and 
Deut.Vierteljahr.6if.  Gesund.,  25,  pp.  235-263;  abs.  in  Molk.  Ztg.,  7 (1893),  pp. 
197,  198. 

2N.  Y,  State  Sta.  Report  for  1891,  p.  140;  abs.  in  E.  S.  R.,  vol.  iv,  p.  255. 

3Inaugural  Dissertation,  Leipsic;  abs.  in  Deut.  Molk.  Ztg.,  1893,  No.  23,  and  in 
Chem.  Centbl.,  1894,  i,  p.  563. 

4Inaugural  Dissertation,  Leipsic;  abs.  in  Molk.  Ztg.,  7 (1893),  pp.  518,  519. 

5 Jour.  Landw.,  41,  pp.  328-332;  abs.  in  E.  S.  R.,  vol.  y,  p.  917. 

6Landw.  Jahrb.,  21,  p.  809;  abs.  in  E.  S.  R.,  vol.  iv,  p.  599. 


RECENT  WORK  ON  DAIRYING. 


969 


every  cow  the  absolute  yield  of  milk  and  fat  increased  with  the  increased 
consumption  of  protein,  this  increase  being  greatest  with  the  change 
from  a ration  of  1:8.19  to  1:5.42.  When  changed  from  a wide  to  a 
narrow  ration  the  cows  shrunk  in  yield  of  milk  and  fat.  There  was 
no  change  in  the  percentage  of  fat  which  could  be  attributed  to  the 
change  in  the  food.  The  results  show  that  it  is  possible  by  rich  feeding 
to  maintain  the  yield  of  milk  and  of  fat  well  up  to  the  end  of  the  period 
of  lactation,  and  it  is  believed  that  this  is  more  easily  done  when  the 
heavy  feeding  is  begun  early  in  the  period. 

W.  P.  Brooks1  reports  that  on  soja-beau  meal  somewhat  more  milk 
was  obtained,  less  but  richer  cream,  and  butter  of  better  quality  than 
on  cotton-seed  meal.  On  cotton-seed  meal  the  butter  was  harder,  but 
had  a greasy  texture.  On  soja-bean  meal  it  had  a richer  color.  E.  H. 
Farrington2  reports  that  a gradual  increase  of  the  grain  feed,  consist- 
ing of  corn-and-cob  meal,  wheat  bran  and  linseed  meal,  or  liuseed  meal 
alone,  from  12  to  24  pounds  per  head  daily,  and  a change  from  barn  to 
pasture  feed,  each  increased  the  yield  of  milk,  but  had  very  little  if  any 
effect  on  its  quality.  A.  H.  Wood3  tested  the  effects  of  various  rations. 
The  casein  did  not  appear  to  be  affected  by  a change  from  food  poor  in 
protein  to  that  rich  in  protein.  Clover  hay  appeared  to  keep  up  the 
milk  yield. 

In  two  separate  comparisons  of  corn  silage  (30  pounds)  with  field 
beets  (50  pounds)  C.  E.  Thorne,  J.  F.  Hickman,  and  F.  J.  Falkenbach4 
found  that  the  cows  consumed  more  dry  matter  and  produced  more 
milk  and  butter  fat  while  on  the  beet  rations,  but  the  fat  content  of  the 
milk  was  not  materially  affected  by  the  food.  It  is  believed  that  beets 
increased  the  yield  of  milk.  The  yield  of  milk  in  proportion  to  the  dry 
matter  eaten  was  about  6 per  cent  greater  on  the  silage  ration  than  on 
the  beets.  The  beets  cost  more,  however,  and  were  not  profitably  fed. 

Bations  containing  varying  proportions  of  barley  and  oats,  and  of  a 
mixture  of  palm -nut  meal,  rape- seed  cake,  and  sunflower-seed  cake, 
were  compared  in  cooperative  experiments  in  Denmark.5  There  was 
no  change  in  the  chemical  composition  of  the  milk  on  the  different 
rations,  although  the  quantity  of  milk  increased  with  the  heavier  oil- 
cake feeding.  Yon  Liebenberg 6 noticed  that  the  addition  of  2 pounds 
of  rape  cake  per  day  to  the  ration  of  oats  and  corn  silage  increased  the 
yield  of  milk  to  a profitable  degree,  but  the  composition  of  the  milk  is 
not  stated. 

An  experiment  in  feeding  milk  to  cows  is  reported  by  J.  Wilson  and 

^ass.  Agl.  College  Catalogue  for  1893,  p.  30. 

2 111.  Sta.  Bui.  No.  24;  abs.  in  E.  S.  R..  vol.  iv.  p.  940. 

£N.  H.  Sta.  Bui.  No.  18;  abs.  in  E.  S.  R.,  vol.  v,  p.  688. 

^GhioSta.  Bui.  No.  50;  abs.  in  E.  S.  R.,  vol.  v,  p.  887. 

5Syv.  og.  tyvende  Beretning  fra  den  Kgl.  Vet.  Landboliojsk.  Lab.  Landokon. 
Forsog.,  Copenhagen,  1892,  pp.  165;  abs.  in  E.  S.  R.,  vol.  iv,  p.  601. 

6Mitt.  Ver.  Ford,  landw.  Versucksw.  in  Oesterr.,  1893,  No.  8,  part  n,  pp.  155-162. 


970 


EXPERIMENT  STATION  RECORD. 


G-.  E.  Patrick.1  Whole  milk  and  skim  milk  fed  to  two  Holstein  cows 
at  pasture  seemed  to  keep  up  the  yield  and  quality  of  milk  at  a time 
when  pastures  were  drying  up  and  when  shrinkage  was  general  in  all 
cows  on  pasturage  alone.  As  soon  as  the  milk  or  skim  milk  was  dis- 
continued the  cows  shrunk  in  yield  of  milk  and  in  quantity  of  solids  and 
fat. 

P.  Gay2  concludes  that  richer  and  more  concentrated  food  will 
increase  the  quality  of  milk,  but  that  the  individuality  of  the  cow  has 
more  influence  on  the  richness  of  the  milk.  O.  Och3  states  that  like 
quantities  of  dried  brewer’s  grains  and  dried  distillery  slop  had  about 
the  same  effect  on  the  yield  and  quality  of  milk,  but  that  the  cows  were 
rather  better  nourished  on  the  dried  distillery  slop.  In  an  experiment 
reported  by  H.  H.  Dean 4 mixing  the  grain  to  a thick  slop  with  water 
was  not  followed  by  a thinner  milk,  but  the  cows  shrunk  in  milk  yield 
more  rapidly  than  when  the  grain  was  fed  dry.  Backhaus 5 found  that 
when  cows  were  kept  in  stalls  with  water  before  them  constantly  they 
averaged  0.53  liter  of  milk  more  per  cow  daily  than  when  watered  twice 
daily,  and  there  was  no  decrease  in  the  fat  content. 

W.  W.  Cooke  and  J.  L.  Hills6  noted  the  effect  on  a herd  of  cows  of 
changing  from  barn  feed  to  pasturage,  i.  e.,  u a gain  of  about  one  fourth 
more  butter  per  day  per  cow;”  and  L.  L.  Van  Slyke7  observed  that 
about  the  time  the  cows  were  turned  to  pasture  there  was  an  increase 
both  in  yield  of  milk  and  in  percentage  of  total  solids,  but  when  the 
pastures  dried  up  in  July  and  August  and  grasshoppers  were  doing 
much  damage  there  was  a decrease  in  yield  of  milk  and  in  percentage 
of  solids  in  the  milk.  “ Fat  was  much  less  affected  by  the  dry  pastures 
than  the  solids-not-fat.” 

Observations  on  the  effect  of  various  coarse  fodders  have  also  been 
published  by  G.  S.  Phelps,8  W.  W.  Cooke  and  J.  L.  Hills,9  H.  H. 

Dean,10  and  W.  J.  Quick.11  The  effect  of  grain  for  cows  at  pasture 

has  been  observed  by  I.  P.  Roberts12  and  H.  H.  Dean.13 

According  to  Montefuseo14  corn  gives  a perfectly  white  milk,  while 
the  feeding  of  Mercurialis  perennis , Fagopyrum , Polygonum , and  some 

'Iowa  Sta.  Bui.  No.  17;  abs.  in  E.  S.  R.,  vol.  iv,  p.  181. 

2 Anal.  Agron.,  19  (1893),  6,  pp.  293-302. 

3 Inaugural  Dissertation,  Liepsic,  1893,  pp.  67 ; abs.  in  CbeSm.  Centbl.,1894,  i,  p.  562. 

4 Ontario  Agl.  College  and  Exptl.  Farm  Report  for  1893,  p.  150. 

5 Milch  Ztg.,  22  (1893),  p.  40;  abs.  in  E.  S.  R.,  vol.  iv,  p.  773. 

6Vt.  Sta.  Report  for  1891,  p.  69;  abs.  in  E.  S.  R.,  vol.  iv,  p.  491. 

7N.  Y.  State  Sta.  Bui.  No.  65,  n.  ser. ; abs.  in  E.  S.  R.,  vol.  v,  p.  89* 

8 Conn.  Storrs  Sta.  Bui.  No.  59;  abs.  in  E.  S.  R.,  vol.  iv,  p.  480. 

9Vt.  Sta.  Report  for  1891,  p.  75;  abs.  in  E.  S.  R.,  vol.  iv,  p.  481. 

10 Ontario  Agl  College  Bui.  No.  80;  abs.  in  E.  S.  R.,  vol.  iv,  p.  606. 

11  Colo.  Sta.  Bui.  No.  20;  abs.  in  E.  S.  R.,vol.  iv,  p.  259. 

12  N.  Y.  Cornell  Sta.  Buis.  Nos.  36  and  49;  abs.  in  E.  S.  R.,  vols.  hi,  p.  613,  and  iv, 
p.  842. 

13  Ontario  Agl.  College  and  Exptl.  Farm  Report  for  1893,  p.  148. 

14  Abs.  in  Ztsckr.  Fleisch-  und  Milchyg.,  4 (1894),  p.  74. 
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other  plants  common  in  the  Italian  meadows  imparts  a bluish  color  to 
the  milk.  Euphorbia  spp.,  which  are  eagerly  eaten  by  goats,  give  rise 
to  a diastatic  action  of  the  milk. 

Yandenhoydonck  1 reports  a case  in  which  the  milk  of  all  the  cows 
of  a village  became  bitter,  although  they  were  all  found  to  be  healthy. 
After  this  had  continued  for  six  months,  the  cause  was  located  in  the 
feeding  of  Swedish  turnips,  which  had  been  washed  in  foul  ditch  water. 
As  soon  as  these  were  discontinued  the  milk  became  all  right.  Weig- 
mann  and  Ziirn2  report  a case  in  which  the  straw  used  for  bedding 
caused  soapy  milk.  N.  Auerbach3  calls  attention  to  the  effect  of  food 
on  the  keeping  qualities  of  the  milk,  and  elsewhere4  the  influence  of 
odors  on  the  quality  of  milk  is  mentioned. 

The  effect  on  the  ash  of  milk  of  adding  phosph ate  of  lime  to  the  food 
has  been  studied  by  E.  Hess  and  Schaffer5  and  J.  Neumann.6  It  is 
claimed  in  both  experiments  that  the  feeding  was  accompanied  by  an 
increase  in  the  percentage  of  phosphoric  acid  in  the  ash.  Hess  and 
Schaffer  mention  that  in  a disease  known  as  “gait”  the  phosphoric  acid 
content  of  the  milk  is  abnormally  low;  it  was  found  possible  to  bring 
this  up  to  the  normal  by  feeding  phosphate  of  lime.  Neumann  states 
that  the  increase  in  phosphate  is  not  apparent  until  the  feeding  has 
been  continued  for  three  or  four  weeks.  He  believes  that  the  produc- 
tion of  milk  with  a specially  high  phosphate  content,  so-called  “phos- 
phate milk,”  by  feeding  is  impossible. 

According  to  E.  Hess,  J.  Schaffer,  and  M.  Lang,7  Glauber’s  salts  are 
often  fed  in  some  parts  of  Switzerland,  being  cheaper  than  common  salt. 
They  fed  4 cows  amounts  increasing  from  40  to  60  grams  per  head  daily, 
and  compared  the  results  with  common  salt.  The  cows  gave  signs  of 
disease  of  the  udder,  as  bloody  milk,  caking,  catarrh,  and  mammitis. 
After  a fortnight  the  milk  was  normal  in  appearance,  but  had  a pecu- 
liar salty  taste,  similarto  a weak  solution  of  Glauber’s  salts.  The  most 
striking  change  in  the  milk  was  a decrease  in  the  ability  of  the  casein 
to  curdle  with  rennet.  Within  six  days  after  beginning  to  feed  Glauber’s 
salts,  while  the  cows  were  suffering  from  disease  of  the  udder,  the  milk 
was  rich  in  fat,  and  especially  during  udder  catarrh  the  milk  was 
richer  in  chlorides  and  poorer  in  phosphates. 

The  effect  of  feeding  potassium  chlorate,  according  to  Bieler,8  was 
an  increase  in  yield  of  milk  at  the  expense  of  the  quality.  Corne 

1 Schweiz.  Arch.,  35;  abs.  in  Molk.  Ztg.,  7 (1893),  p.  693. 

2 Milch  Ztg.,  22  (1893),  p.  569;  abs.  inE.  S.  R.,  vol.  v,  p.  431. 

3Milch  Ztg.,  22  (1893),  pp.  490,  491,  506,  508 ; abs.  in  Agl.  Science,  1894,  Jan.,  p.  35. 

•’Rev.  Internat.  Falsif.,  6 (1893),  p.  199. 

h Lanclw.  Jahrb.  Schweiz.,  5,  p.  76;  abs.  in  Chem.  Ztg.,  16  ( 1892),  Repert.,  p 15,  and 
E.  S.  R.,  vol.  in,  p.  744. 

6 Milch  Ztg.  22  (1893),  pp.  701-704;  abs.  in  E.  S.  R.,  vol.  v,  p.  639. 

7Landw.  Jahrb.  Schweiz.,  7,  (1893),  pp.  210-229;  abs.  in  E.  S.  R.,  vol.  v,  p.  918. 

8 Abs.  in  Milch  Ztg.,  17  (1893),  p.  1338. 
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yin 1 found  that  pliilocarpin,  which  increases  the  sugar  in  the  blood, 
increased  the  sugar  in  the  milk  from  about  0.65-1  gram  per  liter  to 
4.6-5.5  grams.  It  did  not  increase  the  sugar  in  the  urine.  Phlorid- 
zin,  which  is  known  to  increase  the  sugar  in  the  urine  without  increas- 
ing that  in  the  blood,  also  doubled  the  sugar  in  the  milk. 

Effect  of  weather , treatment , and  breeding. — W.  W.  Cooke  and  J.  L. 
Hills2  observed  that  in  the  spring  there  was  a general  tendency  of  the 
milk  to  become  richer  when  the  temperature  was  falling  and  poorer 
during  a rising  temperature.  The  quantity  was  affected  in  reverse 
order,  decreasing  in  cold  spells.  Storms  did  not  diminish  the  yield 
or  quality.  0.  L.  Ingersoll  and  H.  B.  Duncanson 3 found  that  when  the 
cows  were  warmly  stabled  there  was  apparently  no  constant  change 
due  to  sudden  storms  or  changes  of  the  weather.  The  changes  in  food 
were  accompanied  by  little  actual  change  in  the  amount  of  fat,  any 
change  in  percentage  being  compensated  for  by  a change  in  yield  of 
milk. 

Changing  the  quarters  of  a herd  of  cows  and  driving  them  3^  miles, 
J.  L.  Hills4  found  to  temporarily  increase  the  yield  of  milk,  and,  as  a 
rule,  to  decrease  the  quality.  In  two  series  of  experiments  Backhaus5 
believed  that  he  observed  a slight  increase  in  the  yield  of  milk  and  in 
the  percentage  of  fat  when  cows  were  cleaned  off  and  well  cared  for. 
The  effect  of  shelter  on  cows  during  winter  was  observed  by  C.  S.  Plumb.6 
The  cows  kept  out  of  doors  in  severe  weather  ate  more  food  and  gave 
less  milk  than  those  kept  indoors ; they  likewise  lost  flesh,  while  those 
sheltered  gained  in  weight.  From  a financial  point  of  view  a consid- 
erable gain  is  figured  out  from  sheltering  the  animals. 

As  to  the  effect  of  breeding  on  the  quality  of  the  milk  W.  W.  Cooke 7 
reports  a number  of  trials  which  showed  little  if  any  improvement  from 
breeding  cows  already  giving  rich  milk;  with  poor  cows  an  inrprove- 
ment  was  apparent.  u In  a herd  already  giving  a good  quality  of  milk 
the  farmer  is  confined  to  selection  as  his  method  of  increasing  the  rich- 
ness of  the  milk,  breeding  being  used  to  preserve  what  has  been  gained 
by  care,  feed,  and  selection.” 

Transmission  of  substances  to  the  milk. — Frohner  8 has  studied  the 
transmission  to  the  milk  of  various  substances  consumed  by  the  animal, 
A number  of  coloring  matters  were  traced  in  the  milk,  the  odor  of  onion. 

1 Compt.  Rend.,  116  (1893),  p.  263;  abs.  in  Chera.  Zt g.,  17  (1893),  Repert.,  p.  55,  and 
Milch  Ztg.,  22  (1893),  p.  256. 

2Vt.  Sta.  Keport  for  1891,  p.  65  ; abs.  in  E.  S.  R.,  vol.  iv,  p.  491. 

3Nebr.  Sta.  Bnl.  No.  30;  abs.  in  E.  S.  R.,  vol.  v,  p.  598. 

4 Vt.  Sta.  Report  for  1891,  pp.  87,  88 ; abs.  in  E.  S.  R.,  vol.  i v,  p.  483. 

6 Jour.  Landw.,  41,  pp.  332-342. 

6Ind.  Sta.  Bui.  No.  47;  abs.  in  E.  S.  R.,  vol.  v,  p.  598. 

7Agl.  Science,  7 (1893),  pp.  297-299. 

8Ztschr.  Fleisch-  und  Milchliyg.  1,  No.  10;  abs.  in  Cbem.  Centbl.,  1892, 1,  p.  231,  and 
Centbl.  Agr.  Chem.,  21,  p.  782. 
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| garlic,  and  leek,  and  the  taste  of  corn,  cabbage,  and  fish.  There  were 
. also  transmitted  to  the  mi  Ik,  sometimes  in  iioisonous -quantities,  camphor 
turpentine,  camomile,  aloe,  arsenic,  lead,  and  tartar  emetic.  A number 
S;  of  bitter  stuffs  were  not  transmitted.  The  milk  from  a goat  fed 
l Euphorbia  spp.  and  that  of  a cow  fed  decayed  beet  tops  and  riciuus 
I cake  was  injurious  to  health.  Milk  to  which  aloe,  mercury,  and  cop. 

; per  had  been  transmitted  was  also  injurious.  He  concludes  that,  unlike, 
meat,  milk  may  be  injured  by  giving  medicines  to  cows.  Baum1 
S reports  that  the  milk  of  a goat  and  a sheep  which  for  eight  days  had 
i received  doses  of  from  1 to  5 grams  of  tartar  emetic  until  they  appeared 
! to  be  poisoned  was  consumed  by  a man  and  by  dogs  without  the  sliglit- 
i est  ill  effects.  He  concludes  that  the  tartar  emetic  was  not  transmitted 
to  the  milk.  As  to  the  danger  of  consuming  the  milk  of  sick  cows,  F. 
Baum2  concludes,  from  experiments  of  his  own  and  an  extensive 
review  of  the  literature,  that  the  use  of  raw  milk  of  cows  suffering  from 
tuberculosis,  mouth-and-foot  disease,  and  anthrax  is  attended  with 
absolute  danger;  and  that  the  milk  of  cows  suffering  from  lung  dis- 
eases or  diseases'  of  tlie  alimentary  canal  and  udder,  or  fevers,  and  of 
cows  which  have  been  treated  with  poisons,  especially  arsenic,  op  per, 
iodine,  mercury,  tartar  emetic,  carbolic  acid,  morphine,  belladonna, 
strychnine,  etc.,  is  more  or  less  dangerous  and  should  not  be  used  as 
food.  Among  the  plants  mentioned  to  be  excluded  from  the  food  are 
Colcliicum  autumnale , Hyoscyamus  spp.,  Datura  stramonium , Papaver 
somniferum , Sinapis , Euphorbia  spp.,  Ranunculacece , etc. 

Klingemann3  has  made  experiments  on  the  transmission  of  alcohol 
from  the  food  to  the  milk.  Following  doses  of  100  to  200  c.  c.  of  alcohol 
to  goats  small  quantities  of  alcohol  was  found  in  the  milk,  which  dis- 
appeared after  the  second  or  third  milking.  No  alcohol  was  found  in 
human  milk  except  after  the  consumption  of  considerable  quantities. 

The  transmission  of  nitrates  to  milk  was  observed  by  H.  D.  Rich- 
mond.4 When  cows  were  given  doses  of  1 grain  of  potassium  nitrate 
per  day  for  three  days  the  milk  gave  a reaction  for  nitrates  twenty 
hours  after  the  last  dose  had  been  given. 

EFFECT  OF  FOOD  ON  BUTTER. 

A review  of  recent  investigations  upon  the  influence  of  food  upon 
the  quali ties  of  butter  fat  has  been  given  by  W.  Frear.5  Adolf  Mayer6 
noticed  that  when  cows  were  fed  4.4  pounds  of  cane  sugar  per  animal 

1 Monat.  prakt.  Tierheilkunde,  3,  No.  9;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  162. 

2Arcb.  wissensch.  u.  prakt.  Tierheilkunde,  18,  No.  3 and  4;  abs.  in  Deut.  landw. 
Presse,  1893,  pp.  296,  308,  344,  352,  356. 

3Molk.  Ztg.  6 (1892),  p.  5;  abs.  in  Vierteljahr.  Chem.  Nahr.  u.  Genussmtl.  7,  p.  7, 
and  E.  S.  R.,  vol.  iv,  p.  311. 

4 Analyst,  1893,  p.  279;  abs.  in  E.  S.  R.,  vol.  v,  p.  644. 

5Agl.  Science,  7 (1893),  pp.  120-141. 

6 Milch  Ztg.,  21  (1892),  pp.  45-50;  abs.  in  E.  S.  R.,  vol.m,  p.  744. 
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daily  tlie  melting  point  and  point  of  solidification  of  tlie  fat  both 
decreased  and  the  volatile  fatty  acids  increased.  Continuing  this  study, 
the  same  author1  found  that  concentrated  lactic  acid  (50  c.  c.)  and  vola- 
tile fatty  acids  from  a stearin  factory  (100  c.  c.)  showed  no  effect  on  the 
volatile  fatty  acids  of  the  butter.  He  gives  a list  of  coarse  and  concen- 
trated foods  arranged  in  the  order  in  which  they  increased  the  volatile 
fatty  acids.  His  results  afford  considerable  support  to  the  hypothesis 
that  rations  rich  in  carbohydrates  have  a favorable  effect  in  increasing 
the  volatile  fatty  acids.  He  traces  no  connection  between  the  fat  in  the 
food  and  that  in  the  butter.  The  melting  point  and  point  of  crystalliza- 
tion decreased  as  lactation  advanced.  The  effect  of  the  feeding  stuffs 
on  hardness  was  the  reverse  of  the  effect  on  the  volatile  fatty  acids. 

F.  W.  Morse2  found  that  corn  meal  had  no  effect  on  the  volatile  fatty 
acids,  but  gave  a harder  butter;  gluten  meal  raised  the  iodine  number; 
cotton-seed  meal  lowered  the  volatile  acids  and  the  iodine  number ; and 
clover  hay  appeared  to  increase  the  volatile  acids.  Olein  increased  the 
volatile  fatty  acids,  while  cotton-seed  oil,  palm  oil,  corn  oil,  cocoanut  oil, 
and  stearin  caused  the  volatile  acids  and  iodine  number  to  vary  accord- 
ing to  their  own  content  of  volatile  fatty  acids  and  their  iodine  numbers, 
the  volatile  acids  fed  decreasing  those  of  the  butter  and  the  high  iodine 
number  increasing  that  of  the  butter.  The  results  of  these  trials  “do 
not  agree  with  the  theory  that  milk  fat  is  formed  from  the  albuminoids 
only  of  the  food  constituents  and  that  fats  in  the  food  do  not  enter  into 
the  fat  of  tlie  milk.  Of  the  constituents  of  corn  meal,  the  gluten  or  albu- 
minoids had  the  property  of  affecting  the  volatile  acids  in  the  butter, 
while  the  starch  and  oil  affected  the  iodine  number,  the  former  decreas- 
ing and  the  latter  increasing  it.”  In  agreement  with  the  above,  A.  It. 
Wood3  affirms  that  butter  produced  on  corn  meal  was  decidedly  harder 
than  that  produced  on  gluten  meal  and  cotton- seed  meal. 

J.  Wilson,  D.  B.Bisbee,  and  F.  A.  Leighton4  observed  that  sugar  beets 
produced  a better  butter  than  potatoes,  although  “the  higher  grades  of 
butter  can  not  be  made  from  heavy  feeding  of  either  raw  sugar  beets  or 
raw  potatoes.”  E.  B.  Lloyd5  states  that  butter  produced  on  steamed 
cotton  seed  was  superior  to  that  produced  on  either  raw  cotton  seed  or 
on  cotton-seed  meal. 

1 Landw.  Vers.  Statv  41  pp.  14-35 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  509. 

2 N.  H.  Sta.  Bui.  No.  16;  abs.  in  E.  S.  R.,  vol.  iv,  p.  662. 

N.  H.  Sta.  Bui.  No.  18 ; abs.  in  E.  S.  R.,  vol.  v,  p.  688. 

4 Iowa  Sta.  Bui.  No.  17 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  181. 

5 Miss.  Sta.  Bui.  No.  21;  abs.  in  E.  S.  R.,  vol.  iv,  p.  259. 
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CHEMISTRY. 

E.  W.  Allen,  Editor. 

On  the  G-unning-Kjeldahl  method  and  a modification  applicable 
in  the  presence  of  nitrates,  A.  L.  Winton  ( Connecticut  State  Sta. 
Report  for  1893 , part  III,pp.  171-174). — This  is  a reprint  of  Bulletin  No. 
112  of  the  station  (E.  S.  R.,  vol.  iy,  p.  336),  with  the  addition  of  twelve 
comparisons  of  the  method  as  modified  for  nitrates  with  the  Schulze- 
Tiemann  and  Scovell-Jodlbauer  methods. 

The  average  of  the  37  determinations  by  the  Scovell-Jodlbauer  method  is  4.65  per 
cent,  by  the  proposed  method  4.66  per  cent.  The  greatest  discrepancy  in  any  instance 
is  0.1  per  cent,  the  average  discrepancy  0.05  per  cent.  In  13  cases  the  proposed 
method  gave  the  lower  result,  in  21  cases  the  higher  result,  and  in  3 instances  both 
gave  the  same  result. 


METEOROLOGY. 

W.  H.  Beal,  Editor. 

Rainfall  record,  W.  H.  Heileman  ( Iowa  Sta.  Bui.  No.  23,  p.  940). — 
A record  of  rainfall  (including  melted  snow)  from  March  1 to  August 
31, 1893. 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

Soils  and  fertilizers,  part  I,  P.  Schweitzer  (. Missouri  Sta.  Bui. 
No.  19,  Oct.,  1892,  pp.  30). — This  is  a popular  discussion  of  these  subjects 
under  the  following  heads:  Formation,  alteration,  and  properties  of 
soils;  the  composition  with  reference  to  fertilizing  constituents  of  differ- 
ent farm  crops;  principles  underlying  the  use  of  manures,  with  fertilizer 
mixtures  for  different  crops;  and  green  manuring. 
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Results  of  experiments  with  fertilizers  on  different  classes  of 
soil,  C.  S.  Phelps  ( Connecticut  Storrs  Sta.  Bui.  No.  10 , Mar.,  1893,  pp. 
16). — This  is  a reprint  of  an  article  published  in  the  Annual  Beport  of 
the  station  for  1892  (E.  S.  B.,  vol.  V,  p.  573). 

Cooperative  soil  tests  with  fertilizers  on  cotton,  J.  S.  Newman 
( South  Carolina  Sta.  Bui.  No.  12,  May , 1893,  pp.  19). — “ Eor  the  purpose 
of  studying  the  chemical  defects  of  the  different  typical  soils  of  the 
State,”  prepared  fertilizers  were  furnished  to  11  farmers  in  as  many 
counties,  with  instructions  as  to  the  method  of  conducting  experiments. 
The  fertilizers  used  were  nitrate  of  soda,  cotton-seed  meal,  acid  phosphate, 
floats,  and  kainit,  singly  and  combined,  and  stable  manure.  The  soils 
used  were  generally  of  a sandy  character  with  sandy  or  clay  subsoil.  The 
yield  of  seed  cotton  at  first  and  second  picking,  total  yield,  and  increase 
due  to  the  different  fertilizers  are  tabulated.  The  results  in  a number 
of  cases  were  inconclusive  on  account  of  irregularity  of  the  soil  selected 
and  the  unfavorableness  of  the  season.  In  two  cases  at  least  (sandy  loam 
with  red  clay  orsandy  clay  subsoil)  the  results  indicated  that  phosphoric 
acid  was  the  element  most  needed,  and  that  it  hastened  maturity;  in 
one  experiment  (on  sandy  soil  with  yellow  sandy  subsoil)  kainit  gave 
the  best  results,  although  this  might  have  been  partly  due  u to  the  con- 
servation of  moisture  by  the  kainit  during  the  period  of  drought  in 
July;”  but  the  results  in  general  appear  to  favor  the  use  of  a complete 
fertilizer. 

General  discussion  on  commercial  fertilizers,  C.  A.  Goess- 
mann  ( Massachusetts  State  Sta.  Bui.  No.  51,  Mar.,  1894,  pp.  1-6). — Brief 
popular  statements  are  given  regarding  the  selection,  valuation,  and 
use  of  commercial  fertilizers,  accompanied  by  a schedule  of  trade  values 
of  fertilizing  ingredients  for  1894. 

Fertilizer  inspection  and  analysis  in  North  Carolina,  H.  B. 

Battle  ( North  Carolina  Sta.  Special  Buis.  Nos.  16,  Feb.  24,  1894,  pp. 
9;  17,  Mar.  10,  1894,  pp.  12 ; and  18,  Mar.  24,  1&94,  pp.  13). — These 
bulletins  give  a digest  of  the  State  fertilizer  laws,  explanations  of 
terms  used  in  fertilizer  analysis,  notes  on  valuation,  freight  rates  from 
the  seaboard  to  interior  points,  and  tabulated  analyses  and  valuations 
of  214  samples  of  fertilizing  materials,  including  compound  fertilizers, 
acid  phosphates,  and  kainit,  collected  during  the  season  of  1894. 

Fertilizer  inspection  and  analysis  in  South  Carolina  ( South 
Carolina  Sta.  Buis.  Nos.  11,  Apr.,  1893,  pp.  16;  and  13,  July,  1893 , pp. 
25). — Notes  are  given  on  methods  of  collecting  samples,  a schedule  of 
rates  of  commercial  valuations,  and  tabulated  analyses  and  valuations 
of  272  samples  of  fertilizing  materials,  including  ammoniated  fertilizers, 
acid  phosphates,  cotton -seed  meal,  and  kainit,  collected  during  the  sea- 
son of  1893. 

Fertilizer  inspection  and  analysis  in  West  Virginia,  J.  A. 

Myers  and  B.  J.  De  Boode  ( West  Virginia  Sta.  Bui.  No.  34,  Bee., 


FIELD  CROPS. 


977 


1893,  pp.  273-285). — This  bulletin  gives  general  statements  regarding 
the  operations  of  the  fertilizer  control,  advice  as  to  the  selection  of 
fertilizers,  schedules  of  trade  values  of  fertilizing  materials  and  notes 
on  valuation,  text  of  the  State  fertilizer  laAV,  directions  for  sampling, 
instructions  to  manufacturers  and  general  agents,  and  tabulated 
analyses  and  valuations  of  142  samples  of  commercial  fertilizers. 


FIELD  CROPS. 

J.  F.  Duggar,  Editor. 

A study  of  the  ripening  of  corn,  0.  F.  Curtiss  and  G.  E.  Pat- 
rick ( Iowa  Sta.  Bui.  JSfo.  23,  pp.  874-880 ). — Five  fifth-acre  plats  of  corn 
were  cut  September  17  and  24,  and  October  1,  8,  and  15,  respectively, 
and  shocked  in  the  field.  An  adjoining  plat  of  equal  size  was  left 
standing  in  the  field  until  December  17,  when  it  was  harvested.  The 
corn  on  all  the  plats  was  husked  December  17  and  brought  in,  at  which 
time  samples  were  taken  of  the  corn  and  fodder  of  each  cutting  and 
analyzed.  The  yield  of  corn  on  the  different  plats  ranged  from  53.6 
to  64.3  bushels  per  acre,  increasing  gradually  up  to  the  fourth  date  of 
cutting.  The  analyses  of  the  kernels,  cobs,  and  stover  from  eacn  plat 
are  tabulated.  From  these  data  the  following  yields  of  nutrients  per 
acre  are  calculated: 


Calculated  yield  of  nutrients  per  acre  in  corn  at  different  cuttings. 


Stover. 

Kernels. 

Plat  1, 
cut 
Sept. 
17. 

Plat  2, 
cut 
Sept. 
24. 

Plat  3, 
cut 
Oct.  1. 

Plat  4, 
cut 
Oct.  8. 

Plat  5, 
cut 

Oct.  15. 

Plat  6, 
left 
stand- 
ing. 

Platl, 

cut 

Sept. 

17. 

Plat  2, 
cut 
Sept. 
24. 

Plat  3, 
cut 
Oct.l. 

Plat  4, 
cut 
Oct.  8. 

Plat  5, 
cut 
Oct. 
15. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Ash 

337 

272 

282 

303 

196 

118 

44 

50 

50 

44 

47 

Ether  extract  (fat) 

38 

38 

4 

11 

5 

6 

.120 

143 

154 

175 

151 

Nitrogen-free  extract . 

1,740 

1,924 

1,526 

1, 708 

1,659 

1,019 

2, 196 

2,  355 

2,  558 

2,  577 

2,  299 

Crude  fiber 

1,078 

1,283 

1,  263 

1, 179 

1,076 

712 

67 

69 

71 

64 

52 

Crude  protein 

296 

339 

176 

171 

122 

85 

301 

309 

361 

334 

313 

Total  dry  matter. 

3,  489 

| 3,856 

3,  321 

3,372 

3,  058 

1,940 

2,728 

2,926 

1 

3,194 

3, 194 

2,862 

Plat  1 was  cut  when  the  kernels  were  in  what  would  he  termed  the  11  dough” 
stage,  not  quite  all  dented,  and  the  stalks  and  leaves  were  yet  entirely  green;-  plat 
2,  corn  well  dented  and  the  blades  just  beginning  to  dry;  plat  3,  corn  well  ripened 
and  the  blades  about  half  dry;  plat  4,  corn  thoroughly  ripened  and  the  blades  and 
husks  rapidly  drying  up;  plat  5,  blades  and  husks  nearly  all  dry,  only  a few  of  the 
middle  and  more  protected  blades  yet  green,  stalks  also  drying  out  considerable; 
plat  6,  sample  in  the  usual  storm-beaten  condition  of  Iowa  stalk  fields  in  Decem- 
ber. * * * 

It  will  be  seen  from  these  tables  that  the  largest  amount  of  dry  matter  in  the 
stover  was  secured  at  the  time  of  cutting  the  second  plat,  September  24,  and  the 
greatest  amount  of  dry  matter  secured  in  the  kernels  was  reached  at  the  time  of  cut- 
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ting  the  third  plat;  and  that  the  highest  aggregate  dry  matter  from  an  acre,  6,782 
pounds,  in  the  stover  and  kernels  combined,  was  secured  from  the  second  cutting,  1 p 
and  the  next  highest,  6,515  pounds,  from  the  third  cutting.  ^ 

These  results  indicate  that  the  best  time  for  cutting  the  corn  under  investigation  i . 
was  from  September  24  to  October  1.  * * * 

The  results  show  a striking  loss  entailed  by  [leaving  the  corn  standing  in  the  field  j|  11 
until  December],  amounting,  first,  to  nearly  half  the  product  in  yield,  and,  second,  a S( 
depreciation  in  feeding  value.  \ , Lj 


Experiments  with  corn,  R.  H.  Miller  and  E.  H.  Brinkley 

(Maryland  Sta.  Bui.  No.  25 , Mar.,  1894,  pp.  26-29). 

Synopsis. — The  experiments  come  under  the  following  heads:  (1)  Distance,  (2)  depth 
of  cultivation,  and  (3)  effect  of  lime  and  of  manure  from  a poorly-balanced  and 
from  a well-balanced  ration.  The  results  were  in  favor  of  (1)  narrow  rows, 
(2)  shallow  cultivation,  and  (3)  the  application  of  lime;  manure  from  a well- 
balanced  ration  gave  slightly  better  results  than  that  from  a poorly-balanced 
ration. 


Distance. — On  4 plats  the  rows  were  3 feet  8 inches  apart  and  the 
stalks  15  inches  apart  in  the  row;  on  4 plats  the  rows  were  5 feet  apart 
and  the  stalks  12  inches  in  the  row.  The  yield  of  grain  was  in  the  wide 
rows  46  bushels  38  pounds  per  acre,  and  in  the  narrow  rows  50  bushels 
52  pounds.  The  stover  on  the  wide  rows  yielded  3,786  pounds,  on  the 
narrow  rows  5,443  pounds  per  acre. 

Depth  of  cultivation. — Cultivation  to  a depth  of  3 to  3£  inches 
resulted  in  a yield  of  44  bushels  31  pounds  of  corn  and  3,212  pounds  of 
stover  per  acre;  to  a depth  of  5 to  6 inches,  38  bushels  46  pounds  and 
3,040  pounds  of  stover  per  acre. 

Fertilizers. — The  plat  treated  with  lime  yielded  more  stover  and  34.7 
per  cent  more  corn  than  that  receiving  no  lime.  Manure  from  a well- 
balanced  nitrogenous  ration  gave  a yield  of  38  bushels  36  pounds  of 
corn  and  2,544  pounds  of  stover  per  acre,  against  a yield  of  37  bushels 
34  pounds  of  corn  and  2,288  pounds  of  stover  with  manure  from  a poorly- 
balanced  ration. 

Experiments  with  potatoes,  R.  H.  Miller  and  E.  H.  Brinkley 

(Maryland  Sta.  Bui.  No.  25,  Mar.,  1894,  pp.  29-41). — These  embrace 
experiments  with  fertilizers,  varieties,  methods  of  cultivation,  and  treat- 
ment for  scab  and  blight. 

The  use  of  fertilizers  was  not  profitable.  Of  three  varieties  of  potatoes 
tested  Queen  gave  the  largest  yield.  The  rows  which  were  hilled  up  at 
the  last  working,  June  21,  afforded  a yield  slightly  larger  than  that  result- 
ing from  flat  culture.  Subsoiling  resulted  in  a considerable  decrease 
in  yield.  Treatment  of  seed  potatoes  with  corrosive  sublimate  solution 
largely  increased  the  yield,  and  reduced  the  percentage  of  scabby 
merchantable  potatoes  from  41.9  per  cent  on  the  untreated  plat  to  8.4 
per  cent  on  the  treated  plat!  Late  digging  did  not  increase  the  amount 
of  scab.  The  use  of  Bordeaux  mixture  for  blight  increased  the  yield 
41  per  cent.  Spraying  July  26,  August  13,  and  September  14  was 
more  effective  than  spraying  August  4,  August  13,  and  September  4. 
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Experiments  with  potatoes,  J.  F.  C.  Du  Pre  ( South  Carolina  Sta. 
Bui.  Wo.  9 , n.  ser .,  Mar.,  1893,  pp.  11). — Experiments  were  conducted  on 
distance,  size  of  cuttings,  and  47  varieties.  Burbank  potatoes  were 
planted  whole  and  cut  to  one  and  two  eyes;  the  bud  end,  stem  end,  and 
middle  portion  of  the  tuber  were  also  planted.  The  distance  given  was 
36  by  20  inches.  Pieces  containing  one  or  two  eyes  and  those  con- 
sisting of  the  bud  end  gave  the  largest  yield,  followed  by  whole  potatoes, 
middles,  and  stem  ends,  in  the  order  named. 

Cuttings  of  Early  Pose,  containing  one  or  two  eyes,  were  used  in  the 
distance  experiments.  The  largest  yield  was  made  when  the  distance 
was  least,  36  by  12  inches.  Tabulated  data  give  the  yields,  time  of 
maturing,  keeping  qualities,  and  brief  descriptions  of  47  varieties. 

Cooperative  test  of  sugar  beets,  I.  P.  Roberts  (New  Yorlc  Cor- 
nell Sta.  Bui.  No.  63,  Mar.,  1894,  pp.  39-44). — Beet  seed  was  sent  to  70 
farmers  in  51  counties  in  the  State.  Thirty  farmers  sent  in  samples  of 
beets  for  analysis.  In  31  samples  analyzed  the  highest  sugar  content 
was  14.71  per  cent.  The  largest  yield  was  44  tons  per  acre,  and  the 
smallest  7.05  tons.  In  8 experiments  Dippe  Klein  Wanzleben  averaged 
24.03  tons  per  acre,  containing  12.86  per  cent  of  sugar,  and  averaging 
40.26  ounces  as  the  gross  weight  of  a beet.  In  13  experiments  Knauer 
Imperial  yielded  26.19  tons  per  acre,  containing  12.49  per  cent  of  sugar; 
the  beets  averaged  39.55  ounces  in  weight.  In  7 experiments  Vilmorin 
Richest  averaged  14.63  tons  per  acre,  containing  13.19  per  cent  of  sugar; 
the  beets  averaged  34.37  ounces  in  weight. 

In  5 experiments  on  clay  soil  the  average  yield  was  12.77  tons  per 
acre,  the  average  sugar  content  12.54  per  cent,  and  the  average  weight 
of  individual  beets,  31.8  ounces;  on  clay  loam  the  yield  was  22.24  tons 
per  acre,  containing  13.08  per  cent  of  sugar,  and  averaging  31.76  ounces 
per  beet;  and  on  sandy  loam  and  clay  the  average  yield  of  11  experi- 
ments was  27.98  tons  per  acre,  containing  12.6  per  cent  of  sugar,  and 
averaging  45.87  ounces  per  beet.  Different  soils  influenced  the  per- 
centage of  sugar  less  than  did  the  variety. 

Sugar  beets  in  Iowa,  1893,  G.  E.  Patrick  and  O.  H.  Pagelsen 
(Iowa  Sta.  Bui . No.  23,  pp.  925-939). — Thirty-three  farmers  living  in 
20  counties  sent  samples  of  beets  to  the  station  for  analysis.  The 
average  sugar  content  of  55  samples  of  beets  was  11.94  per  cent  with 
a purity  of  76.1.  Eight  farmers  conducted  a test  to  determine  the 
effect  of  early  and  late  harvesting  on  the  character  of  the  beets.  The 
average  results  showed  that  early  harvesting  (October  2 to  9)  gave 
beets  with  11.53  per  cent  of  sugar  and  73.34  purity.  Beets  harvested 
October  26  to  November  1 averaged  13.31  per  cent  of  sugar  and  81.66 
purity.  Tabulated  data  are  given  showing  the  results  of  analyses  and 
details  of  culture. 

Field  experiments  with  sugar  cane,  W.C.  Stubbs  (Louisiana  Stas. 
Bui.  No.  24  (second  series),  pp.  785-810). 

Synopsis. — Condensed  meteorological  records  for  1886  to  1893,  inclusive,  are  given 
and  tlie  effects  of  climatic  conditions,  methods  of  cultivation,  and  drainage  are 
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discussed.  Various  experiments  on  planting  cane  are  described.  The  results 
were  in  favor  of  (1)  narrow  rows,  (2)  distances  of  12  to  15  inches  between  the 
plants  in  the  row,  (3)  the  use  of  the  upper  part  of  the  cane  for  planting,  (4)  not 
more  than  a double  line  of  canes  in  the  planting  furrow,  and  (5)  not  cutting  seed 
cane.  Results  are  inconclusive  regarding  the  relative  values  of  plant  and  stub- 
ble cane  for  seed. 

From  a study  of  tlie  meteorological  conditions  for  eight  years,  u we 
find  that  a dry  warm  winter  followed  by  a moderately  dry  spring,  and 
this  in  turn  succeeded  by  a hot  wet  summer,  are  conditions  favorable 
to  maximum  growth  of  cane.  It  seems,  too,  that  a dry  cool  autumn, 
beginning  early  in  September,  is  necessary  to  produce  a large  sugar 
content. 

u After  the  cane  is  laid  by  frequent  showers  of  considerable  intensity 
appear  highly  beneficial,  and  if  not  supplied  the  crop  will  not  reach  the 
maximum  tonnage.” 

In  the  cultivation  of  cane  at  the  station  the  cultivator  is  used  to  the 
exclusiou  of  the  turn  plow.  The  value  of  irrigation  has  not  been  thor- 
oughly determined  on  account  of  seasonable  rains.  Drainage  appeared 
to  increase  the  tonnage,  decreased  the  sugar  content,  and  increased  the 
resistance  of  cane  to  frost. 

Experiments  to  determine  the  best  width  of  rows  were  conducted 
on  one  series  of  plats  for  four  years,  on  another  series  for  three  years, 
and  on  a third  series  for  two  years.  Only  the  first  series  was  tile- 
drained  (in  February,  1891).  Striped  cane  only  was  used  on  the  first 
series ; both  purple  and  striped  cane  on  the  others.  The  average  results 
were  as  follows : 

(1)  For  four  years:  Rows  3 feet  apart  yielded  31.66  tons  of  cane  per 
acre;  4 feet,  30.76  tons;  5 feet,  33.96  tons;  6 feet,  31.54  tons;  7 feet, 
31.45  tons ; and  8 feet,  29.34  tons. 

(2)  For  three  years:  Rows  3 feet  apart  yielded  31.11  tons  per  acre;  4 
feet,  28.91  tons;  and  5 feet,  28.25  tons. 

(3)  For  two  years:  Rows  5 feet  apart  yielded  35.41  tons  per  acre; 
and  6 feet,  32.75  tons. 

Purple  cane  does  not  increase  in  tonnage  with  decrease  of  width  of 
rows,  as  does  the  striped  cane.  In  fact  the  yield  of  striped  cane  is 
almost  inversely  as  the  width  of  rows.  To  determine  the  best  distance 
in  the  row  the  buds  were  sprouted,  and  each  sprout  with  the  section  of 
cane  adherent  to  it  planted  at  6,  12,  and  18  inches  apart.  The  follow- 
ing table  gives  the  results: 


Effect  of  distance  of  planting  on  yield  of  cane. 


Distance  in  row. 

Number  stalks  per  acre. 

Average 
weight  of 
stalks. 

Yield. 

Sucrose. 

March. 

June. 

At  har- 
vest. 

6 inches 

17,  600 
8,  840 
5,865 

72,  325 
51. 188 
37,  230 

39,050 

32,.964 

29.070 

Pounds. 
2. 17 
2. 49 
2.  60 

Tons. 
42.  55 
41.60 
37.24 

Per  cent. 
9. 10 
8.  33 
8.  99 

12  inches 

18  inches 
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Suckering  depends  largely  upon  room— the  greater  the  distance  apart  the  greater 
the  number  of  suckers.  It  further  appears  that  there  is  no  practical  end  to  the 
process  of  suckering,  provided  ample  room  for  such  multiplication  he  given.  * * * 

For  practical  purpose,  it  may  be  stated  that  plant  cane,  standing  12  to  18  inches 
apart  in  early  spring,  may  fill  up  and  make  a most  excellent  crop  by  the  fall. 

The  following  figures  give  the  average  results  of  planting  different 
parts  of  the  cane  for  four  years : The  upper  half  yielded  38.60  tons  of 

cane  per  acre;  the  middle  third,  32.53  tons;  and  the  lower  third,  32.19 
tons.  The  plats  on  which  the  lower  half  and  upper  third  of  the  cane 
were  planted  were  unfavorably  situated  and  gave  results  lower  than 
the  above  figures.  The  first  year’s  experiments  on  the  effect  of  plant- 
ing yearly  “tops  from  tops,”  “ middles  from  middles,”  etc.,  are  tabu- 
lated. 

More  than  two  lines  of  canes  in  the  row  planted  without  lap  was 
found  to  be  a waste  of  cane.  In  seasons  when  seed  cane  is  scarce  and 
of  good  quality  one  stalk  with  a good  lap  is  recommended. 

When  cane  was  planted  in  the  fall,  cutting  the  seed  cane  reduced 
the  yield  the  first  year,  but  not  in  subsequent  seasons. 

Data  regarding  the  relative  value  of  plant  cane  and  stubble  cane  for 
seed  purposes  are  given,  but  no  conclusions  are  drawn. 

Tobacco,  A.  J.  Bondurant  ( Alabama  College  Sta.  Bui.  No.  54, 
Feb.,  1894 , pp.  13-29). — The  record  is  given  of  an  experiment  in  growing 
14  varieties  of  tobacco  ; statements  concerning  the  method  of  manuring, 
cultivating,  and  curing;  and  experts’  reports  on  the  character  of  the 
tobacco.  Statistics  are  given  on  tobacco  production  in  16  States.  The 
following  table  gives  the  yield  of  14  varieties  of  tobacco  grown  at  the 
station  on  “ branch  bottom  ” and  on  white  sandy  soil,  liberally  ferti- 
lized : 


Yield  per  acre  a f cured  tobacco  on  sandy  bottom  and  white  sandy  upland  soil. 


Plat 

Xames  of  varieties. 

Yield  per  acre  of 
cured  tobacco — 

Type. 

Ho. 

On  bot- 
tom land. 

On 

upland. 

1 

Comstock  Spanish  

Pounds. 
1,  029.  0 

Pounds. 
1,  242.  8 
1,  505. 4 

Cigar. 

Cigar. 

Cigar. 

Cigar. 

Cigar. 

Plu0-. 

2 

Connecticut  Seed  Leaf ... 

1,  268. 4 

4 

Havana  Seed  Leaf 

852.  6 

881.4 

8 

Vuelta  de  .Ybajo  . 

1,  436. 4 
814.  8 

439.  4 

13 

Pure  Havana 

452.  4 

3 

Conqueror ... 

1.163.4 
1, 192.  8 

1.247.4 

1,  645.  8 

5 

Hester 

’ 998.  4 

Plug. 

Plug. 

Plug 

Plug. 

6 

Hyco 

1,591.2 
1,  294.  8 

Long  Leaf  Gooch 

1, 159.2 
1,  310. 4 
1, 104.  6 

9 

Yellow  Orinoco  . ..  

1,  744.  6 

10 

White  Stem  Orinoco 

1,  271.  4 
1.  235.  0 

Plug. 
1 Plug. 
Plug. 
Plus. 

11 

Burley 

1, 176.  0 

12 

Gold  Finder 

688.8 

720.  2 

14 

Yellow  Pryor 

575.4 

860.6 

As  far  as  experiments  have  progressed  at  the  station,  the  indications  are  that 
tobacco  of  good  quality,  particularly  for  manufacturing  plug,  for  pipe  smoking,  and 
cigarettes,  and  possibly  for  cigars,  can  be  raised  in  this  part  of  Alabama  at  a profit. 
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From  samples  sent  to  the  station  for  examination,  from  different  parts  of  the  State, 
it  is  fair  to  conclude  that  in  that  portion  of  the  State  bordering  on  the  Gulf  coast 
tobacco  of  good  quality,  fine  flavor  for  wrappers,  binders,  and  fillers  for  cigars,  can 
be  produced. 


HORTICULTURE. 

Varieties  of  beans,  J.  F.  C.  Du  Pre  ( South  Carolina  Sta.  Bui.  No.  10 
n.  ser .,  Apr.,  1893,  pp.  8). — Brief  notes  on  34  varieties  of  beans.  Of  the 
dwarf  beans  the  wax  varieties  were  more  generally  injured  by  rust 
than  the  green-podded  varieties.  The  following  did  well:  Flageolet 
Wax,  Yosemite  Mammoth  Wax,  Long  Yellow  Six  Weeks,  Early  Bed- 
Eye  China,  Early  Bed  Valentine,  Henderson  Earliest  Valentine,  Bed 
Speckled  Valentine,  and  all  of  the  strains  of  Befngee.  Of  the  pole 
beans,  Golden  Wax  and  Early  Golden  Cluster  Wax  were  preferred. 

Results  of  crossing  cucurbits,  L.  H.  Pammel  ( Iowa  Sta.  Bui.  No. 
23,  pp.  906-917,  figs.  3). — The  crop  of  1893  from  seed  produced  in  1892 
confirmed  the  results  of  previous  experiments,  reported  in  Bulletin  No. 
19  of  the  station  (E.  S.  B.,  vol.  iv,  p.  726),  and  led  to  the  following  con- 
clusions: 

(1)  That  pumpkins  ( Cucurbita  pepo)  and  squashes  ( Cucurbita  maxima)  will  not 
hybridize. 

(2)  That  pumpkins  and  watermelons  ( Citrullus  vulgaris)  will  not  “mix,”  nor  will 
squashes  and  melons  “mix.” 

(3)  Cucumbers  ( Cucumis  sativus),  sugar  [melons]  and  muskmelons  ( Cucumis  melo ) 
will  not  hybridize,  nor  will  they  “ mix  ” with  pumpkins. 

(4)  The  different  forms  of  Cucurbita  maxima  will  readily  cross  with  each  other. 

(5)  The  forms  of  Cucurbita  pepo,  such  as  the  Long  Warted,  Nest  Egg  Gourd,  Vegeta- 
ble Marrow,  New  Golden  Bush,  Bush  Scalloped,  Italian  Striped,  Perfect  Gem,  Com- 
mon Pumpkin,  and  Sweet  Sugar,  will  readily  cross  with  each  other. 

(6)  The  hermaphrodite  flowers  of  muskmelon  are  self-impotent,  and  this  is  true 
also  of  some  squashes. 

(7)  Certain  varieties  are  prepotent,  al5  shown  in  character  of  fruit,  vine,  and  leaf. 
The  prepotency  is,  however,  often  not  well  defined,  both  parents  transmitting 
equally. 

The  use  of  sand  cherries  for  stocks,  J.  L.  Budd  and  N.  E.  Han- 
sen ( Iowa  Sta.  Bui.  No.  22,  pp.  852-855 ). — Five  varieties  of  plums,  1 of 
peaches,  and  4 of  cherries  were  crown  grafted  on  the  sand  cherry  stock. 
A large  proportion  of  the  grafts  failed  to  grow.  “The  sand  cherry  is 
not  a desirable  stock  or  else  it  needs  special  management  and  treat- 
ment which  we  do  not  as  yet  understand.”  Nine  varieties  of  plums 
and  6 varieties  of  cherries  were  budded  on  the  sand  cherry  and  most 
of  the  buds  united.  “The  sand  cherry  stock  is  not  as  favorable  for 
rapid  work  as  the  Mahaleb  on  account  of  its  numerous  branches  close 
to  the  ground.” 

Vegetables  and  small  fruits,  J.  S.  Bobinson  ( Maryland  Sta.  Bui. 
No.  25,  Mar.,  1894,  pp.  42-53).— General  statements  are  made  on  cul- 
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tivating,  marketing,  and  fertilizing  tomatoes;  notes  on  the  insect  and 
fungus  foes  of  the  grape  and  strawberry;  brief  statements  regarding 
cantaloupes,  watermelons,  blackberries,  raspberries,  and  potatoes;  tabu- 
lated data  giving  tlie  gross  and  net  prices  of  tomatoes  in  the  markets 
of  Baltimore,  Washington,  Wheeling,  and  Pittsburg;  and  notes  on  22 
varieties  of  tomatoes  and  43  of  strawberries. 

Treatment  is  suggested  for  the  scale  insect  of  the  grape  and  the 
strawberry  root  louse  (Aphis  forhesi ),  and  reference  is  made  to  the 
injury  done  by  the  strawberry  weevil  ( Anthonomus  musculus). 

Of  the  four  markets  mentioned  Pittsburg  was  the  most  profitable  for 
a shipment  of  tomatoes  made  August  2,  the  net  returns  in  that  market 
being  $1.58  per  bushel;  in  the  Wheeling  market,  84  cents;  and  in  the 
Washington  and  Baltimore  markets  12  cents. 

The  best  early  varieties  of  strawberries  were  Michel  Early,  Hoffman, 
and  Van  Deman.  Gandy  was  the  best  of  the  late  varieties.  The 
Netted  Gem  was  the  earliest  cantaloupe.  The  Early  Harvest  and  Wil- 
son, Jr.,  raspberries  were  preferred  to  all  others  tested. 

Variety  tests  of  garden  vegetables,  F.  A.  Waugh  ( Oklahoma  JSta. 
Bui.  No.  9 , Jan..  1894 , pp.  1-37). — Descriptive  notes  are  given  on  6 varie- 
ties of  peas,  15  of  beans,  30  of  muskmelous,  36  of  watermelons,  23  of 
cucumbers,  7 of  beets,  5 of  radishes,  15  of  lettuce,  7 of  potatoes,  and  6 of 
turnips.  The  following  are  commended:  Champion  of  England  pea; 
Henderson  Bush  Lima  bean;^Jenny  Lind,  Perfection,  and  Banquet 
muskmelons;  Hungarian  Honey,  Mountain  Sprout,  Jones  Jumbo,  and 
Vick  Extra  Early  watermelons ; Wethersfield  Chicago  Pickle  cucum- 
ber; Long  Dark  Blood,  Early  Blood  Turnip,  and  Early  Bed  Turnip 
beets;  White  Strasburg  radish;  Hanson,  Boston  Market,  and  New 
York  lettuce;  Beauty  of  Beauties  potato;  Early  White  Flat  Dutch 
turnip;  and  Mammoth  Sandwich  Island  salsify.  A glossary  of  scien- 
tific terms  used  in  the  description  of  varieties  is  given. 

The  Japanese  plums  in  North  America,  L.  H.  Bailey  (New  YorJc 
Cornell  Sta.  Bui.  No.  62,  Jan.,  1894,  pp.  36,  pis.  3,  jigs.  12). 

Synopsis. — Descriptions  of  33  named  varieties  with  statements  regarding  the  dissem- 
ination in  America,  the  botanical  relationships,  and  the  economic  characteristics 
of  Japanese  plums.  A list  of  varieties  subject  to  injury  by  spring  frosts  at 
different  localities,  the  record  of  the  dates  of  blooming  of  15  varieties  at  Denton, 
Md.,  and  notes  on  the  weaknesses  and  diseases  of  Japanese  plums  are  given. 

In  this  bulletin  the  Japanese  class  names  are  discarded  and  the  fol- 
lowing classification  adopted : 

Yellow-skinned  plums — Georgeson,  Normand,  Kerr,  and  Ogou. 

Bed-skinned  plums,  yellow  flesh — Abundance,  Berckmans,  Burbank, 
Kelsey,  Long  Fruit,  Munson,  Perfection,  Strawberry,  Babcock,  Bailey, 
Berger,  Chabot,  Maru,  Orient,  Bed  Nagate,  Willard,  and  Yosebe;  red 
flesh — Delaware,  Heikes,  Satsuma,  Hale,  Late  Blood,  and  Uchi-Beni. 

The  following  summary  is  taken  from  the  bulletin : 

(1)  Twenty-four  years  ago  a plum  was  introduced  into  California  from  Japan 
which  proved  to  belong  to  a species  heretofore  unknown  in  America.  It  was  first 
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fruited  by  the  late  John  Kelsey,  of  Berkeley,  Cal.,  and  for  him  it  was  named.  It 
began  to  attract  wide  attention  about  ten  years  ago. 

(2)  This  plum  belongs  to  the  species  Prunus  iriflora,  which  is  supposed  to  be  native 
to  China,  but  which  is  unknown  in  a wild  state.  Subsequent  importations  have 
been  made  from  Japan,  and  at  the  present  time  about  thirty  varieties  are  more  or 
less  known  and  disseminated. 

(3)  These  Japanese  plums  are  distinguished  from  the  common  Domestica  plums 
by  their  generally  more  pointed  or  heart-shaped  fruit  which  has  a deep  groove  or 
suture  upon  one  side,  by  a longer-keeping  flesh  and  generally  a less  winged  pit.  In 
other  botanical  features  they  differ  in  commonly  bearing  three  or  more  winter  buds 
at  a joint,  instead  of  one,  in  the  light-colored  rough  bark,  flowers  usually  in  twos  or 
threes,  leaves  long-obovate  or  elliptic  and  finely  serrate.  They  are  closely  allied  in 
botanical  characters  to  some  types  of  native  plums. 

(4)  The  nomenclature  of  the  varieties  is  much  confused,  largely  because  the  Jap- 
anese names  are  used  for  groups  or  classes  and  not  for  specific  varieties;  and  there 
is  no  uniformity  even  in  the  generic  application  of  these  names.  It  is  essential  to  an 
exact  understanding  of  this  fruit,  therefore,  that  the  Japanese  class  names  be  dis- 
carded in  this  country. 

(5)  While  importations  from  Japan  have  been  made  freely,  there  are  probably 
many  more  good  varieties  in  that  country  which  have  not  reached  America;  but  we 
must  look  for  most  permanent  progress  in  the  future  from  American  offspring. 

(6)  The  Japanese  plums  differ  amongst  themselves  greatly  in  hardiness.  The  Kel- 
sey is  adapted  only  to  the  States  south  of  Virginia  and  to  the  warmer  parts  of  the 
Pacific  coast,  but  other  varieties  are  fully  hardy  in  parts  of  Connecticut,  Ontario, 
New  York,  and  Iowa. 

(7)  The  varieties  now  known  to  be  hardy  in  the  plum  regions  of  New  York  are 
Burbank,  Abundance,  Willard,  Ogon,  Satsuma,  Chabot,  Yosebe,  and  Berger;  and 
others  give  promise  of  being  as  hardy  as  these. 

(8)  The  period  of  ripening  of  the  various  kinds  extends  over  a long  season,  run- 
ning, in  New  York,  from  the  middle  of  July  to  the  middle  of  September.  The  same 
variety  does  not  always  appear  to  ripen  at  the  same  period  in  successive  years.  This 
is  especially  true  of  the  Kelsey,  which  sometimes  varies  through  a period  of  three 
months.  In  New  York,  the  earliest  market  variety  which  has  been  tested  appears 
to  be  Willard,  followed  closely  by  Ogon,  then  Abundance  and  Berckmans,  and  Bur- 
bank still  later.  Kelsey  is  generally  the  latest  of  all  the  varieties. 

(9)  Most  of  the  Japanese  plums  keep  for  several  days,  and  some  of  them  even  for 
two  weeks,  after  they  are  ripe.  Satsuma  is  one  of  the  best  keepers  known  in  the 
north. 

(10)  The  larger  part  of  the  varieties  are  red  with  deep  yellow  flesh,  and  the  Sat- 
suma and  a few  varieties  less  known,  have  deep  red  flesh.  There  are  only  four  well- 
known  yellow  varieties.  There  are  eight  freestones,  as  follows:  Ogon,  Willard, 
Kelsey,  Berger,  Maru,  Munson,  Normand,  Yosebe. 

(11)  The  varieties  which  can  be  most  confidently  recommended  at  the  present 
time  are  Abundance,  Burbank,  Willard,  Kerr,  Berckmans,  Maru,  Red  Nagate,  Cha- 
bot, Satsuma,  and  perhaps  Ogon.  Kelsey  is  recommended  for  the  South. 

(12)  The  chief  weaknesses  of  the  Japanese  plums  are  too  early  bloom  of  some 
varieties  and  liability  to  the  fruit-rot  fungus.  Amongst  their  advantages  are  par- 
tial immunity  from  black  knot  and  leaf  blight,  and  often  a partial  freedom  from 
curculio  injury. 

(13)  Altogether  the  Japanese  plums  constitute  the  most  important  type  of  fruit 
introduced  into  North  America  during  the  last,  quarter  of  a century,  and  they  should 
receive  careful  tests  in  all  parts  of  the  country. 

Experiments  with  small  fruits,  J.  Troop  ( Indiana  Sta.  Bui.  No. 
48 , Jan.,  1894,  pp.  14). — Notes  and  tabulated  data  are  given  on  varieties 
of  strawberries,  raspberries,  blackberries,  currants,  and  gooseberries; 
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condensed  reports  on  varieties  of  small  fruits  grown  at  the  substations 
in  Lagrange,  Marion,  and  Floyd  counties,  and  a suggestion  regarding 
the  use  of  irrigation  by  small  fruit  culturists.  Of  81  varieties  of  straw- 
berries tested  Brunette,  Bubach  Ko.  5,  Katie,  Greenville,  Parker  Earle, 
Enhance,  Lovett,  and  Warfield  are  recommended  for  the  home  garden. 
Of  26  varieties  of  raspberries  Cuthbert  and  Thompson  Early  were 
the  best  among  the  reds,  and  ranked  high  in  hardiness  and  produc- 
tiveness. Of  the  blacks  Conratli,  Cromwell,  and  Kansas  proved  to  be 
promising  new  varieties.  Twenty-one  varieties  of  blackberries  are 
reported  on.  Early  Harvest  proved  to  be  too  tender,  Topsy  lacked 
productiveness,  and  Windom  lacked  both  vigor  and  productiveness. 
Farmers  are  cautioned  against  planting  the  Evergreen  blackberry. 
Twelve  varieties  of  currants  and  7 of  gooseberries  were  tested ; of  the 
latter  Champion,  Downing,  and  Early  Orange  are  recommended,  either 
for  family  use  or  for  market. 

A brief  note  on  irrigation  in  fruit  culture  is  given. 

A stream  of  water  1 inch  wide  and  1 inch  deep  flowing  at  the  rate 
of  4 miles  an  hour  will  supply  25,920  gallons  in  twenty-four  hours,  or 
sufficient  to  cover  1 acre  nearly  1 inch  deep. 

Brief  notes  on  the  gooseberry  sawfly  ( Nematus  ventricosus)  and  the 
currant  borer  ( Sesia  tipuliformis)  are  given. 

Red  raspberries  and  distribution  of  plants,  L.  F.  Kinney 
{Rhode  Island  Sta.  Bui.  No.  27,  Mar. , 1894,  pp.  8-11 , figs.  3). — Brief 
notes  are  given  on  the  raspberry  crop  of  Rhode  Island,  on  7 varieties  of 
raspberries,  and  on  the  treatment  of  raspberry  plants.  Cuthbert  proved 
superior  to  all  other  kinds  in  the  station  trials.  A few  raspberry, 
strawberry,  and  chrysanthemum  plants  will  be  distributed  by  the 
station  to  residents  of  the  State. 

Varieties  of  fruits,  W.  M.  Munson  ( Maine  Sta.  Bui.  Ao.  6,  Jan., 
1894 , pp.  3). — Lists  of  varieties  of  apples,  pears,  plums,  cherries,  black- 
berries, raspberries,  currants,  gooseberries,  strawberries,  and  grapes 
recommended  for  culture  in  different  portions  of  the  State. 

Rose  hybrids,  J.  L.  Budd  and  K.  E.  Hansen  [Iowa  Sta.  Bui.  No.  22 
pp.  856-861).—  In  most  of  the  crosses  made  the  Russian  type  of  Rosa 
rugosa  was  used  as  the  pistillate  parent.  Many  varieties  of  cultivated 
roses,  mainly  of  the  Hybrid  Perpetual  and  Tea  classes,  supplied  the 
pollen.  Thirteen  hundred  flowers  were  crossed  and  20,000  seeds 
secured.  General  Jacqueminot  was  used  as  the  staminate  parent  in 
497  cases.  With  this  cross  the  results  were  as  follows: 

(1)  The  staminate  parent,  Gen.  Jacqueminot,  has  materially  modified  the  foliage. 

(2)  The  hybrid  seedlings  greatly  exceed  the  pure  seedlings  in  vigor  of  growth. 

(3)  The  hybrid  seedlings  show  a tendency  to  early  blooming  not  indicated  by  the 

pure  rugosa  seedlings.  * * * 

Our  experience  in  these  crosses  and  in  all  our  crosses  of  the  orchard  fruits  indicates 
the  best  results  from  the  use  of  very  dry  pollen.  * * 'In  some  cases  we  secured 

a good  stand  with  that  only  partially  dried. 
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DISEASES  OE  PLANTS. 

Walter  H.  Evans,  Editor. 

Pear  leaf  blight,  L.  F.  Kinney  ( Rhode  Island  Sta.  Bui.  No.  27 , Mar ., 
1894,  pp.  3-7,  figs.  7). — Illustrated  descriptions  and  notes  on  the  treat- 
ment of  the  pear  leaf  blight  ( Fntomosporium  maculatum).  Four  trees 
were  selected  during  the  past  season  for  treatment  for  leaf  blight. 
The  treatment  given  all  the  trees  was  essentially  the  same,  and  con- 
sisted of  five  applications  of  Bordeaux  mixture  prepared  by  the  usual 
formula.  The  dates  of  application  were  May  9 and  30,  June  20,  July 
11,  and  August  2..  The  check  trees  had  their  foliage  and  fruit  entirely 
destroyed  by  the  leaf  blight,  while  those  treated  made  thrifty  growth 
during  the  summer  and  bore  a considerable  quantity  of  large  and  fair 
fruit.  In  every  case  the  treatment  given  was  sufficient  to  protect  the 
trees  from  injury  by  the  leaf  blight  and  produce  a good  crop  of  fruit, 
while  all  other  trees  standing  in  the  vicinity  were  attacked  by  the  dis- 
ease, which  caused  their  leaves  to  fall  and  entirely  ruined  the  fruit. 

In  order  to  determine  the  exact  amount  of  copper  which  might 
adhere  to  the  fruit,  ten  pears  which  had  the  mixture  still  visible  on  the 
stem  and  calyx  ends  were  gathered  from  a treated  tree.  These  were 
peeled  and  a chemical  analysis  of  skin  and  stems  was  made.  The 
average  amount  of  copper  oxide  found  adhering  to  the  entire  surface 
of  the  pear  was  only  0.016  of  a grain.  At  this  rate  it  would  require 
62J  pears  to  contain  one  grain  of  copper  oxide  or  approximately  the 
same  amount  of  copper  that  would  occur  in  3.14  grains  of  copper  sul- 
phate. It  has  been  shown  that  0.5  of  a gram  or  7.719  grains  of  copper 
sulphate  per  day  may  be  absorbed  for  some  time  without  iujury  to  the 
health.  This  shows  that  fruits  properly  sprayed  with  Bordeaux  mix- 
ture or  any  other  copper  compound  are  not  poisonous. 

Experiments  in  preventing  pear  scab,  S.  A.  Beach  (New  York 
State  Sta.  Bui.  No.  67,  Feb.,  1894,  pp.  183-204,  Jigs.  2). — Experiments 
were  made  during  1893  to  test  the  efficacy  of  dilute  Bordeaux  mixture 
against  pear  scab,  and  to  compare  the  value  of  three  sprayings  with  two 
sprayings  before  the  blossoms  open.  Since  dilute  Bordeaux  mixture 
has  given  such  good  results  when  used  against  apple  scab  its  effect  was 
also  tested  against  the  pear  scab.  No  attempt  was  made  to  compare 
the  merits  of  different  fungicides. 

Some  varieties  of  pears  in  the  orchard  were  particularly  susceptible 
to  the  attacks  of  the  scab,  and  on  account  of  its  presence  for  several 
years  had  produced  comparatively  little  first-class  fruit.  Two  of  these 
varieties,  namely,  the  White  Doyenne  and  Seckel,  were  selected  for  the 
treatment.  The  White  Doyennes  were  used  simply  to  test  the  value  of 
the  Bordeax  mixture  and  the  Seckel  trees  were  used  for  the  double  pur- 
pose of  testing  the  Bordeaux  mixture  and  of  comparing  the  value  of 
two  and  three  applications  before  blooming. 
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The  Doyenne  trees  were  sprayed  May  10,  19,  and  31,  and  June  Hi 
and  28.  The  Seckels  were  sprayed  May  2,  10,  19,  and  31,  and  June  12 
and  28.  On  July  18  it  was  noted  that  nearly  every  fruit  on  the  lower 
branches  of  the  sprayed  trees  was  perfect,  while  on  the  unsprayed  trees 
nearly  every  fruit  was  blemished  by  the  scab.  This  difference  between 
the  sprayed  and  unsprayed  fruit  became  more  noticeable  as  the  season 
advanced. 

The  fruit  was  picked  the  fourth  week  in  September  and  assorted  into 
three  grades — firsts,  seconds,  and  culls.  No  use  was  made  of  the  culls. 
The  prices  realized  for  the  different  grades  of  fruit  were  as  follows: 


Comparative  value  of  sprayed  and  unsprayed  pears. 


Sprayed 

Unsprayed. 

Seckel: 

Firsts  

$2.25  to  $2.75  per  bushel 

$1.25  to  $1.75  per  bushel. 

Seconds 

$1.75  to  $2  per  bushel 

$1  to  $1.30  per  bushel. 

White  Doyenne : 

Firsts' 

$4.50  per  barrel  ($1.80  per  bushel) 

None. 

Seconds 

$3.25  per  barrel  ($1.30  per  bushel) 

$2  per  barrel  (80  cts.  per  bushel). 

Without  counting  the  cost  of  the  extra  packages  and  handling  of 
the  increased  yield,  the  gain  from  treatment  of  the  Seckel  variety  was 
from  $4.77  to  $5.57  per  tree,  and  the  White  Doyenne  $6.10  per  tree. 
The  cost  of  treatment  for  six  applications  was  55.3  cents,  and  for  five 
applications  47.6  cents.  The  total  gain  per  100  trees  from  the  spraying 
varied  from  $423.10  to  $562.40.  The  increased  value  of  the  fruit  does 
not  express  the  entire  gain,  as  the  foliage  of  the  sprayed  trees  was 
much  more  healthy  than  that  of  the  unsprayed,  and  the  sprayed  trees 
made  a much  better  growth. 

Illustrated  notes  are  given  on  the  cause  of  the  pear  scab  ( Fusicladium 
pyrinum).  The  number  of  sprayings  profitable  in  an  ordinary  season 
has  not  yet  been  definitely  determined,  and  no  doubt  in  rainy  seasons 
more  frequent  applications  and  stronger  solutions  will  be  found  neces- 
sary than  in  dry  seasons,  but  it  is  probable  that  the  amount  of  copper 
sulphate  can  not  be  profitably  reduced  below  1 pound  to  11  gallons 
of  mixture.  Directions  are  given  for  the  preparation  of  Bordeaux 
mixture,  and  suggestions  as  to  the  weighing  and  straining  of  lime. 
The  author  recommends  the  potassium  ferrocyanide  test,  showing  an 
excess  of  lime,  as  more  convenient  than  that  of  weighing.  He  prefers 
the  use  of  fresh  Bordeaux  mixture,  but  conducted  experiments  on  a 
stock  solution  of  copper  sulphate,  and  found  that  for  all  practical  pur 
poses  a solution  containing  2 pounds  of  copper  sulphate  per  gallon  may 
be  safely  used.  Two  gallons  of  such  a solution  would  make  45  gallons 
of  Bordeaux  mixture.  Notes  are  given  regarding  spraying  in  rainy 
weather,  and  on  the  kinds  of  apparatus  used. 

The  author’s  summary  is  as  follows : 

(1)  In  these  experiments  pear  scab  was  successfully  treated  by  dilute  Bordeaux 
mixture  containing  1 pounds  of  copper  sulphate  to  45  gallons  of  the  mixture. 
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(2)  Comparing  three  treatments  after  the  buds  begin  to  open  and  before  the 
blossoms  open  with  two  treatments  during  the  same  period,  it  is  still  doubtful 
whether  enough  benefit  may  be  gained  from  the  former  to  justify  the  expense  of  the 
extra  treatment. 

(3)  In  order  to  treat  pear  scab  successfully  the  spraying  must  be  done  thoroughly 
and  at  the  right  season. 

(4)  The  benefits  of  the  treatment  extend  to  the  tree  as  well  as  the  fruit,  as  shown 
by  the  increased  vigor  of  the  foliage  and. fruit  on  the  sprayed  trees  when  compared 
with  the  unsprayed  trees. 

A bibliography  of  pear  scab  and  its  treatment  concludes  the  bulletin. 

Spraying  potatoes,  L.  f£.  Jones  ( Vermont  Sta.  Bui.,  JVo.  40  Dec., 
1893,  pp.  32,  figs.  17). — The  author  reports  upon  the  occurrence  of  the 
early  blight  ( Macrosporium  solani)  and  of  the  late  blight  ( Phytophthora 
infestans),  and  urges  the  value  of  preventive  treatment.  The  early  blight 
has  apparently  become  of  importance  only  recently.  It  is  worse  on  early 
potatoes,  and  attacks  only  the  vines,  reducing  their  yield  through  the 
premature  death  of  the  plant.  Cool  dry  weather  does  not  check  the 
spread  of  this  disease. 

The  late  blight  has  been  long  known,  and  is  worse  in  its  attack  upon 
the  late  potatoes,  being  most  abundant  in  August  and  September.  It 
progresses  rapidly  during  warm  moist  weather  and  attacks  the  leaves, 
where  it  occurs  as  a mildew,  and  the  tubers,  causing  them  to  rot. 

The  use  of  Bordeaux  mixture  for  both  these  diseases  is  recommended. 
The  author  tested  several  fungicides  on  potatoes,  but  found,  as  before, 
that  Bordeaux  mixture  gave  the  best  results.  The  use  of  Bordeaux 
mixture  on  the  different  plats  showed  gains  of  from  20  to  230  bushels 
per  acre  over  the  check  plats. 

Among  the  most  interesting  results  were  gains  where  soap  was  added 
to  the  fungicide.  In  the  author’s  opinion,  the  difference  may  be  attrib- 
uted largely  to  the  effect  of  the  soap  upon  the  flea  beetles  rather  than  to 
its  increased  fungicidal  action.  Numerous  leaves  were  taken  at  random 
and  carefully  counted,  and  those  to  which  the  soap  had  been  applied 
showed  a great  reduction  in  the  number  of  punctures  by  this  insect. 

The  time  and  rate  of  growth  of  potato  tubers,  and  hence  the  effect 
of  the  premature  death  of  potato  tops  upon  the  yield,  was  investigated, 
and  it  was  shown  that  the  yield  of  marketable  tubers  increased  with 
the  different  dates  of  digging  until  October  3.  The  rows  used  in  this 
test  had  been  thoroughly  sprayed  with  Bordeaux  mixture  and  the 
plants  remained  green  until  the  end  of  September.  Harvestings  were 
made,  beginning  August  2 and  continued  every  ten  days  until  Septem- 
ber 22.  The  yield  August  2 was  at  the  rate  of  58  bushels  per  acre,  the 
tubers  averaging  1.6  ounces.  The  yield  at  the  last  digging,  September 
22,  was  379  bushels  per  acre,  the  tubers  averaging  5.7  ounces,  showing 
the  importance  of  preventing  the  early  destruction  of  the  vines. 

The  cart  for  spraying  potatoes  is  figured  and  described. 

Potato  blights  and  their  remedies.  L.  R.  Jones  ( Vermont  Sta. 
Bui.  Ao.  36,  pp.  4,  figs.  5). — This  is  a popular  bulletin  on  the  subject  of  the 
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early  blight  ( Macrosporium  solani)  and  the  late  blight,  or  rot  ( Phytoph - 
thora  infestans ),  of  the  potato,  with  suggestions  as  to  their  treatment. 
The  author  estimates  that  one  fourth  of  the  crop  in  Vermont  for  the 
last  four  years  has  been  lost,  due  to  these  diseases. 

Notes  on  a few  common  fungus  diseases,  L.  H.  Pammel  ( Iowa  Sta. 
Bui.  Vo.  23,  pp.  918-924,  figs.  2). — Brief  popular  accounts  are  given  of  an 
occurrence- of  plum  and  cherry  scab  ( Cladosporium  carpophilum ),  apple 
powdery  mildew  ( Splicer otlieca  mail),  grape  downy  mildew  ( Plasmopara 
viticola ),  grape  powdery  mildew  ( Unicinula  necator ),  and  rose  powdery 
mildew  ( Splicer  otlieca  pannosa).  Attacks  of  the  fungi  are  described  and 
preventive  treatments  suggested. 
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Notes  on  injurious  insects,  H.  Osborn  and  F.  A.  Sirrene  ( Iowa 
Sta.  Bui.  Vo.  23,  pp.  881-905 , figs.  8). 

Synopsis. — Popular  notes  on  the  wheat  head  army  worm,  clover  hay  worm,  clover 
seed  caterpillar,  leaf  folder,  leaf  skeletonizer,  cabbage  worm,  cheese  mite,  plant 
lice  affecting  grass  roots,  and  the  life  history  of  a common  plant  louse. 

The  wheat  head  army  worm  (pp.  881-883). — This  insect  ( Leucania 
albilineata)  was  conspicuous  during  the  past  season  by  the  destruction 
it  caused  in  certain  parts  of  the  State.  The  most  damage  seems  to  have 
been  done  in  the  northeastern  portion  of  the  State.  In  1887  it  was 
abundant  in  the  southeastern  part  of  the  State,  and  the  loss  due  to  its 
presence  in  one  county  was  placed  at  $150,000.  The  insect  is  figured 
and  described  as  follows : 

The  insect  is  seldom  noticed  except  at  the  time  when  it  is  working  upon  the  heads 
of  wheat  or  grass,  and  this  is  usually  during  July.  At  this  time  it  is  a small  green 
worm,  but  it  rapidly  grows  to  maturity  and  becomes  full  grown  by  the  time  that  the 
wheat  ripens,  and  at  this  time  enters  the  ground  and  changes  to  the  pupa  stage- 
From  these  pupae  a brood  of  moths  appears  during  the  last  of  July  or  in  the  early 
part  of  August.  These  deposit  eggs  which  produce  larvae  by  the  latter  part  of 
August.  These  larvae,  however,  seldom  attract  attention,  because  they  work  pro- 
miscuously upon  various  grasses,  and  unless  remarkably  abundant  do  not  cause  any 
such  extensive  injury  as  to  attract  attention.  These  larvae  become  full  grown  during 
autumn,  change  to  pupae  in  the  ground,  and  remain  in  this  stage  until  the  following 
spring.  In  the  spring  moths  issue,  generally  in  the  month  of  May,  and  deposit  eggs 
upon  grass  or  wheat,  these  producing  the  larvae  which  become  so  conspicuous  in 
feeding  upon  the  heads  of  wheat  and  timothy. 

The  means  for  its  repression  are  parasitic  insects,  spraying  with 
London  purple  or  Paris  green,  and  catching  the  moths  with  lantern 
traps. 

Clover  hay  worm  and  clover  seed  caterpillar  (pp.  883-887). — Brief  illus- 
trated descriptive  notes  are  given  on  the  clover  hay  worm  ( Asopia 
costalis)  and  the  clover  seed  caterpillar  ( Grapholitha  inter stinct ana), 
with  suggestions  for  their  destruction.  These  insects  have  been  pro 
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viously  noted  in  Bulletins  Nos.  15  and  19  of  tlie  station  (E.  S.  R.,  vols. 
ill,  p.  784;  iy,  p.  730). 

The  leaf  folder  and  leaf  skeletonizer  (pp.  887-891). — The  leaf  folder 
( Teras  minuta ) and  the  leaf  skeletonizer  ( Pempelia  hammondi)  are 
figured  and  described.  The  past  season  they  were  very  destructive  to 
nursery  stock.  The  use  of  arsenites  is  recommended  for  their  destruc- 
tion. The  authors  state  that  Teras  Cinderella  and  T.  malivorana  are 
identical,  one  being  the  summer  and  the  other  the  winter  form,  and 
both  belonging  to  the  species  T.  minuta. 

Cabbage  worms  (pp.  891-894). — Notes  are  given  on  the  repression  of 
attacks  of  Pieris  rapce  by  means  of  hand  catching  and  the  use  of  pyre- 
tlirum,  arsenites,. parasites,  and  diseases.  The  authors  consider  takirg 
them  in  hand  nets  as  one  of  the  safest  and  best  methods  of  prevention. 

Cheese  mite  (pp.  894,  895). — Tyroglyphus  siro  is  popularly  described 
and  suggestions  given  for  protecting  cheese  from  its  attack. 

Plant  lice  affecting  grass  roots  (pp.  895-901). — It  having  been  estab- 
lished that  Schizoneura  corni  spends  part  of  its  life  cycle  upon  the  dog- 
wood and  part  upon  the  roots  of  annual  grasses  of  little  economic 
importance,  investigations  were  conducted  to  ascertain  whether  it  might 
not  affect  some  of  the  more  valuable  forage  grasses.  The  Setarias  and 
Panic  grasses  were  most  affected  by  the  root  lice.  In  addition  to  this 
species,  Andropogon  furcatus , Spartina  cynosuroides , and  Muhlenbergia 
racemosa  were  more  or  less  injured  by  their  attacks.  The  authors’  con- 
clusions are  as  follows : 

There  seems  to  he  one  form  of  root  lice  infesting  roots  of  perennial  grasses  and 
characterized  by  being  of  a yellow  color  in  the  apterous  and  pupal  forms,  while  the 
winged  forms  are  of  the  same  color  with  dusky  or  black  antennae,  head,  prothorax, 
and  wing  callosities,  and  by  a dusky  or  brown  area  on  abdomen.  Third  joint  of 
antennae,  with  from  5 to  8 sensory  pits,  joints  4 and  5,  two  each,  and  joint  6 with  1 
pit;  also  by  having  the  peculiar  habit  of  the  brood  next  to  the  last  migrating  from 
the  grass  roots  to  dogwood  and  depositing  a brood  of  wingless  males  and  females  on 
the  leaves,  the  latter  depositing  their  eggs  on  the  rough  bark.  The  eggs  hatch  about 
the  middle  of  May.  We  have  observed  that  the  first  brood  feeds  on  the  tender  stems, 
base  of  leaves,  and  in  flower  clusters  of  the  dogwood.  *The  second  brood,  as  far  as 
observed,  feed  altogether  in  the  flower  clusters  till  full  grown,  when  they  develop 
wings  and  migrate  from  June  1 to  15  hack  to  perennial  grasses. 

Another  form  infesting  annual  grass  roots,  characterized  by  having  body  of  a 
dirty  white  color,  antennae,  head,  prothorax,  and  wing  callosities  slightly  dusky. 
Two  dusky  or  grayish  bands  on  abdomen,  1 to  3 sensory  pits  on  third  antennal 
joint,  joints  4,  5,  and  6 each  with  1 sensory  pit.  Winged  forms  smaller  than  those 
on  perennial  grasses,  antennae  and  wings  shorter;  the  venation,  of  the  latter  being 
very  variable;  also  by  not  having  a fixed  migratory  habit,  winged  forms  being  rarely 
produced  and  these  not  appearing  at  fixed  periods. 

That  the  latter  is  a distinct  species  from  the  first  we  are  not  prepared  to  say.  Some 
specimens  show  such  strong  resemblance  in  structural  characters  to  true  Schizoneura 
corni , varying  only  in  color  and  size,  we  are  inclined  to  think  that  it  is  simply  a 
dimorphic  form,  possibly  a variety  brought  about  by  the  fostering  care  of  ants.  If 
the  latter  is  allowable  it  seems  that  their  life  cycle  is  as  follows : The  eggs  are  depos- 
ited in  the  dirt,  though  they  have  not  been  found  on  roots  of  annual  grass  nor  in  the 
chambers  of  ants,  as  noted  by  Lubbock. 
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In  the  spring  the  lice  are  gathered  either  before  or  after  hatching,  probably  the 
> latter,  and  carried  by  the  ants  to  the  roots  of  shepherd’s  purse,  where  they  feed  till 
June  or  the  first  of  July,  at  which  time  this  weed  ripens  its  seeds  and  dies,  when  they 
h are  transferred  to  roots  of  foxtail  and  possibly  corn.  As  the  foxtail  dies  early  in  the 
i!  fall  they  are  again  transferred  to  Panicums,  in  the  dirt  around  the  roots  of  which 
they  deposit  their  eggs. 

Unless  the  root  lice  are  transferred  to  corn  their  attack  upon  the 
annual  grasses  is  of  little  importance.  They  may  do  considerable  dam- 
age to  some  of  the  perennial  grasses.  If  troublesome  to  corn  thorough 
cultivation,  rotation  of  crops,  and  the  destruction  of  all  dogwoods  are 
advised. 

Life  history  of  a common  plant  louse  (pp.  901-905). — The  identity  of 
Aphis  euonymi  and  A.  rumicis  is  established.  The  aphis  migrates  twice 
a year — from  May  23  to  June  10 — from  the  waahoo  to  various  annual 
weeds,  and  from  September  15  to  October  1 back  to  the  waahoo,  where 
its  eggs  are  deposited  around  the  buds.  This  louse  can  and  does  live 
upon  the  common  snowball  ( Viburnum  opulus ) and  may  be  destroyed 
by  spraying  with  kerosene  emulsion. 

Defects  in  wood  caused  by  insects,  A.  D.  Hopkins  ( West  Vir- 
ginia Sta.  Bui.  No.  35 , Jan.,  1894 , pp.  289-306,  figs.  26). — The  author 
gives  illustrative  descriptive  notes  on  various  defects  in  wood  caused 
by  insects.  Pin  holes  in  heart  wood  of  chestnut  and  oak  and  in 
sapwood  of  apple  and  spruce,  worm  holes  in  sap  and  heart  wood  of 
various  kinds,  and  black  holes  and  stains  in  white  oak  are  figured  and 
the  insects  causing  them  figured  and  described.  Other  kinds  of  destruc- 
tion caused  by  insects  are  also  mentioned. 

The  losses  resulting  from  the  presence  of  insect  injuries  in  wood  are 
grouped  under  two  heads — the  depreciation  in  value  of  otherwise  sound 
lumber  and  timber,  afid  the  premature  decay  resulting  from  the  presence 
of  the  holes  which  allow  moisture  and  fungi  access  to  the  inner  part  of 
the  lumber.  The  total  amount  of  loss  caused  by  these  injuries  varies 
greatly  with  the  kinds  of  timber  and  the  different  localities  and  ranges 
from  2.5  to  50  per  cent  of  the  total  output,  in  some  cases  causing  a 
depreciated  value  sufficient  to  reduce  the  value  of  lumber  below  the 
cost  of  production. 

In  combating  the  attacks  of  wood -infesting  insects,  the  author  states 
that  preventive  and  precautional  methods  must  be  adopted,  as  little 
can  be  done  in  the  way  of  destroying  the  insects  after  their  ravages 
have  begun.  With  the  knowledge  of  the  habits  of  the  insects  simple 
means  can  usually  be  adopted  for  preventing  their  attack.  Removing 
the  bark  from  logs  before  the  time  for  the  depositing  of  the  eggs  will 
in  most  cases  prevent  the  injury.  As  precautionary  means  to  be  adopted, 
the  author  recommends  the  burning  of  all  useless  material  which 
would  favor  the  breeding  and  increase  of  destructive  species,  and  also 
the  consideration  of  the  proper  time  at  which  timber  should  be  felled, 
as  trees  felled  just  before  the  period  at  which  the  eggs  are  laid  are 
much  more  subject  to  the  attack  than  those  felled  later  in  the  season. 
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Insects  and  insecticides,  J.  W.  Toumey  (Arizona  Sta.  Bui.  No.  9, 
Nov.,  1893,  pp.  10). — Popular  notes  are  given  on  the  description,  occur- 
rence, and  means  for  combating  the  canaigre  beetle  ( Gastroides  ccesea), 
the  green  June  beetle  ( Allorliina  sobrina),  locust  bagworm  ( Thyri - 
dopterix  sp.),  procris  worm  ( Procris  americana),  twelve-spotted  vine 
beetle  (Biabrotica  tenella),  plant  lice  ( Aphides  sp.),  and  scale  insects. 
Directions  are  given  for  the  preparation  and  use  of  different  insecti- 
cides. 
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FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Analyses  of  fodder  articles  ( Massachusetts  State  Sta.  Bui.  No.  51, 
Mar.,  1894,  pp.  6-8). — Analyses  are  given  with  reference  to  food  ingre- 
dients of  late  soja  bean,  early  black  soja  bean,  early  white  soja  bean, 
Peoria  gluten  meal,  Iowa  gluten  meal,  King  gluten  meal,  rye  feed, 
and  oat  feed;  and  with  reference  to  both  food  and  fertilizing  ingre- 
dients of  rowen  hay,  carrots,  beets,  and  potatoes  raised  on  three  differ- 
ent plats.  The  analyses  of  4 samples  of  green  soja  bean  are  as  follows: 
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Analyses  of  green  soja  beans. 


Moisture. 

In  dry  matter. 

Crude 

ash. 

Crude 

cellulose. 

Crude 

fat. 

Crude 

protein. 

Amide 

nitrogen. 

[Nitrogen- 

free 

i extract. 

Late  soja  bean 

Early  black  soja  bean 

Early  white  soja  bean. 

Early  white  soja  bean 

Per  cent. 
77.  09 
82.  21 
79.  51 
74.97 

Per  cent. 
14.  36 
12.  86 
14.  36 
11.85 

Per  cent. 
16.  47 
25.  06 
23.  41 
23.23 

Per  cent. 
3.34 
3. 38 
2.  97 
2.16 

Per  cent. 
22. 16 
16. 18 
14.  34 
13.  81 

Per  cent. 
0.79 
0.  55 
0.  68 
0.  31 

Per  cent. 

43.  67 
42.  52 

44.  92 
48.95 

The  samples  were  all  taken  before  blooming,  although  the  early  black 
soja  bean  and  the  first  sample  of  the  early  white  soja  bean  were  taken 
just  as  the  plants  were  about  to  bloom. 

Soiling,  J.  Wilson  (lower  Sta.  Bui.  No.  23,  pp.,  865-873). 

Synopsis. — A trial  of  soiling  4 cows  with  green  oat  and  pea  fodder,  clover,  rape,  and 
fodder  of  sweet  corn.  These  crops,  with  the  exception  of  rape,  all  increased  the  j 
yield  of  milk  and  in  some  cases  the  percentage  of  fat,  as  compared  with  a blue 
grass  pasture.  The  best  flavored  butter  was  made  on  sweet-corn  fodder;  that 
made  on  rape  was  judged  of  inferior  flavor. 

Four  cows — a Shorthorn,  Holstein,  Red  Poll,  and  Jersey— were 
selected  from  the  herd  for  an  experiment  in  soiling.  They  had  been 
grazing  on  a good  blue  grass  pasture  and  had  received  4 pounds  of  corn 
meal  per  day  in  addition.  The  soiling  commenced  July  21,  feeding 
green  oat  and  pea  fodder.  Following  this  green  clover,  rape,  and 
sweet- corn  fodder  were  each  fed  separately  in  short  periods  of  about  ten 
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days.  From  110  to  125  pounds  of  the  soiling  crops  was  fed  per  cow 
daily,  together  with  the  4 pounds  of  corn  meal.  September  10  the 
cows  were  turned  back  to  pasture.  The  milk  was  weighed  and  tested 
in  each  period  and  a j)art  of  it  used  for  butter-making.  The  data 
secured  and  the  composition  and  scoring  of  the  butter  are  tabulated. 

“Taking  cows  from  an  abundant  pasture  at  this  season,  keeping  them 
confined  in  a barn,  and  feeding  them  all  they  would  eat  of  peas  and  oats 
resulted  in  an  increased  flow  of  milk  from  all.” 

The  effect  of  the  different  kinds  of  soiling  was  not  always  uniform 
with  different  cows.  As  a rule,  however,  “ peas  and  oats  had  an  imme- 
diately beneficial  effect  over  pasture  conditions,  both  as  regards  the 
quantity  of  milk  and  its  quality.  The  clover  did  not  maintain  either 
entirely.  * * * On  rape  there  was  a general  shrinkage  of  milk  and 

the  fat  per  cent  dropped  in  all  except  the  Jersey.  * * * The  sweet 

corn  did  not  make  much  variance  in  quantity  of  milk.  # # # The 

cows  shrunk  seriously  as  soon  as  they  were  turned  outdoors.  * * * 

The  milk  from  all  the  tested  soiling  crops  made  good  butter  except  that 
from  rape,”  which  was  inferior  in  flavor. 

The  low  scoring  on  flavor  for  the  rape  butter  was  not  because  of  deficiency  of  flavor, 
but  because  of  a positively  bad  flavor,  supposed  to  have  been  imparted  by  the 
feed.  * * * 

The  butter  [made  on  rape]  became  offensive  in  a few  days  after  it  was  made.  The 
chemical  analysis  shows  that  it  is  not  very  different  from  blue  grass,  peas,  and  oats, 
or  clover;  but  this  trial  for  dairy  purposes  gives  unfavorable  indications.  That  this 
is  the  case  when  the  rape  plant  is  made  so  large  a per  cen^  of  the  ration  does  not 
condemn  it  for  dairy  purposes,  because  plants  as  rich  in  protein  as  it  is  are  rare,  and 
may  be  very  advantageously  fed  in  less  amounts. 

The  indications  from  sweet  corn  confirm  what  Iowa  dairymen  have  believed  con- 
cerning it.  The  butter  from  it  scored  highest. 

Blue  grass,  peas,  oats,  and  clover,  rated  at  42  points,  make  butter  that  sells  in 
the  highest  classes,  while  corn  butter  excels  them. 

Experiments  in  pig  feeding,  H.  T.  French  and  C.  D.  Thompson 
(Oregon  Sta.  Bui.  No.  28,  Jan.,  1894 , pp.  35-48,  plates  4). — This  work 
includes  two  separate  experiments  which  are  more  or  less  in  continua- 
tion of  experiments  reported  in  Bulletin  No.  20  of  the  station  (E.  8.  R., 
vol.  IV,  p.  483). 

Experiment  No.  2 (pp.  35-40). — This  experiment  included  4 pigs, 
crosses  of  Poland  China  and  Berkshire,  which  were  divided  into  two  lots. 
The  weight  of  the  pigs  at  the  beginning  of  the  trial  varied  from  215  to 
240  pounds  each.  Lot  1 received  chopped  oats  or  wheat  and  lot  2 
received  a mixture  of  chopped  oats,  wheat,  and  shorts,  to  which  bran 
was  added  in  one  period.  The  trial  lasted  from  September  1 to  Decem- 
ber 22,  and  for  convenience  was  divided  into  four  periods. 

The  food  for  each  lot  remained  fDractically  the  same  throughout  the 
trial.  The  food  for  both  lots  was  soaked  for  a time  before  feeding.  Salt 
and  charcoal  were  given.  Data  for  the  experiment,  including  gains 
in  weight,  food  consumed,  and  shrinkage  and  weight  of  parts  at 
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slaughtering  are  tabulated  5 and  reproductions  are  given  of  photographs 
of  sections  of  the  carcass  of  each  pig.  The  total  gains  in  weight  were: 


Lot  1.  Chopped  oats  or  wheat. 

No.  1 

No  . 2 

Lot  2.  Mixed  grain. 

No.  3 

No  4 


Pounds. 

..  253 
...  263i 


Pounds. 
...  1874 
...  228^ 


Taking  an  average  of  the  several  periods,  we  find  that  it  required  5.02  pounds  of 
grain  to  make  1 pound  of  gain  in  lot  1,  and  6.12  pounds  in  lot  2. 

In  round  numbers,  lot  1 consumed  2,447|  pounds  of  grain,  at  a cost  of  $19.41,  or 
3.9  cents  for  each  pound  of  gain  in  live  weight.  In  this  case  wheat  was  valued  at 
45  cents  per  bushel,  the  price  paid  at  the  time  of  thrashing  the  grain.  Oats  was 
reckoned  at  36  cents  per  bushel. 

Lot  2 consumed  2,325  pounds  of  grain,  which  figures  the  same  as  in  lot  1,  $19.41, 
or  4.66  cents  for  each  pound  of  gain  in  live  weight.  The  latter  increase  per  pound 
is  due  to  a smaller  total  gain  in  live  weight.  Wheat  and  oats  were  figured  at  the 
same  price  as  in  lot  1,  bran  at  75  cents  per  hundredweight,  and  shorts  at  90  cents. 
These  prices  make  the  by-products  bran  and  shorts  cost  more  than  wheat,  which  is 
the  case  at  the  present  time.  * * ■*  The  results  are  such  as  to  dispel  all  doubts 

from  the  minds  of  those  who  have  thought  that  wheat  could  not  be  made  to  produce 
pork  equal  in  quality  to  corn-fed  pork.  From  the  cuts  made  from  photographs  it 
will  be  seen  that  the  fat  was  very  heavy  and  thick,  and,  although  not  shown  by  the 
cuts,  it  is  very  firm  in  texture. 

The  lean  meat  was  very  juicy  and  light  in  color,  which  characteristic  has  marked 
all  of  the  results  in  feeding  wheat  to  pigs  thus  far  carried  on  at  our  station.  In  the 
rate  of  gain  produced  the  results  will  compare  favorably  with  those  obtained  from 
feeding  corn.  By  referring  to  the  table  showing  results  by  periods  it  will  be  seen 
that  during  the  first  period  it  required  a larger  amount  of  grain  to  produce  1 pound 
of  gain  in  lot  1 than  in  lot  2,  and  this  is  the  only  period  during  which  this  is  true. 
It  was  very  noticeable,  also,  that  the  pigs  did  not  enjoy  the  pure  chopped  oats.  This 
fact  was  noted  in  previous  experiments.  The  pigs  do  not  like  the  coarse  hulls  which 
are  present  in  such  abundance  in  chopped  oats.  During  the  second  period  chopped 
wheat  was  substituted  for  the  oats,  and  there  is  a much  better,  showing  in  favor  of 
this  material. 

During  this  period  there  was  13^  pounds  of  gain  for  each  bushel  of  wheat  con- 
sumed. This  is  a significant  fact  to  those  who  are  discussing  the  practicability  of 
feeding  wheat  to  pigs  instead  of  selling  at  present  prices. 

Experiment  No.  3. — This  experiment  was  made  to  compare  wet  and 
dry  feed.  Four  Berkshire  pigs  two  and  a half  months  old  were  used 
for  the  trial,  which  lasted  from  January  1 to  December  30.  They  were 
divided  into  two  lots,  a sow  and  a barrow  in  each  lot.  The  food  was 
the  same  for  both  lots,  and  consisted  of  shorts  from  July  1 to  Septem- 
ber 5,  and  subsequently  of  a mixture  of  equal  parts  of  chopped  wheat, 
oats,  bran,  and  shorts  fed  ad  libitum. 

The  food  of  lot  1 was  given  dry  and  that  of  lot  2 was  thoroughly  wet 
with  cold  water  and  allowed  to  stand  from  one  feed  time  to  the  next. 
Fresh  water  was  given  every  time  the  pigs  were  fed.  Those  in  lot  1 
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on  dry  feed  drank  more  water  than  those  in  lot  2,  including  the  water 
used  in  wetting  the  food.  The  pigs  on  wet  food  seemed  to  relish  their 
j food  better  than  those  on  dry  food  and  ate  it  much  more  rapidly. 

The  data  for  each  pig  are  tabulated,  dividing  the  time  into  three 
j equal  periods.  The  data  secured  at  time  of  slaughtering  are  also  tab- 
r ulated  and  reproductions  given  of  photographs  of  sections  of  the  car- 
1 cass  of  each  pig.  The  following  table  summarizes  the  results: 


Summary  of  comparison  of  wet  and  dry  food  for  pigs. 


Weight  i 
July  1. 

W eight 
Dec.  30. 

Total 
gain  in 
weight. 

Average 
gain  per 
day. 

Total 
food  con- 
sumed. 

Cost  of 
food  per 
pound  of 
gain. 

tot  1 (dry  feed) : 

Sow 

Pounds. 

57 

Pounds. 

304J 

Pounds. 

i47i 

205i 

2551 

271 

Pounds. 

1.35; 

1.125 

1.39; 

Pounds. 
2,  U5i 

Cents. 

Barrow  

68£ 

274 

3.  9 

Lot  2 (wet  feed) : 

Sow 

62*  \ 

318 

2,319£ 

Barrow 

60'  j 

331 

1.485 

3.  6 

The  cost  of  food  is  based  on  shorts  at  $18  and  bran  at  $14  per  ton, 
oats  at  30  cents  and  wheat  at  45  cents  per  bushel. 

There  is  a fraction  of  a cent  in  favor  of  the  wet  feed  in  the  cost  of  producing  1 
pound  of  gain.  At  the  end  of  the  first  two  months  the  difference  in  favor  of  the 
wet  feed  was  much  greater.  As  the  feeding  progressed  this  difference  gradually 
became  less  on  account  of  the  increased  amount  of  material  eaten  by  the  pigs  fed  on 
wet  food.  While  there  is  not  much  in  favor  of  the  wet  food,  on  the  ground  of  econ- 
omy as  a whole,  yet  there  was  a marked  increase  in  the  growth  and  weight  of  the 
pigs  in  favor  of  this  method.  * * * There  was  a very  large  per  cent  of  lean  meat. 

The  fat  was  lighter  colored  than  that  produced  before,  but  further  than  this  there 
were  no  special  characteristics.  * * * 

By  averagingthe  several  periods  we  find  that  it  required  4.64  pounds  of  food  to 
make  1 pound  of  gain  live  weight  in  pen  No.  1,  or  the  dry-fed  lot,  and  4.46  pounds  in 
pen  No.  2,  or  those  fed  on  wet  food. 

Both  of  the  results  are  more  encouraging  than  any  we  have  reached  before  in  our 
feeding  experiments.  They  are  such  as  to  insure  a profit  in  feeding  grain  to  pigs  at 
the  present  prices  paid  for  pork  and  grain  products. 


VETERINARY  SCIENCE  AND  PRACTICE. 

J.  F.  Duggar,  Editor. 

Diseases  of  stock,  R.  R.  Dinwiddie  ( Arkansas  Sta.  Bui.  Ao.  25,  Dec., 
1893, pp.  22). — This  is  a popular  discussion  of  blind  staggers  and  colic, 
notes  on  the  relation  between  cattle  ticks  and  Texas  fever,  and  a report 
on  the  general  condition  of  live  stock  in  the  Slate.  In  December,  1890, 
two  head  of  cattle  were  fed  for  six  weeks  on  corn  attacked  by  worms* 
mold,  and  smut.  No  bad  effect  was  noticed.  In  January,  1892,  a colt 
was  fed  for  two  weeks  without  injury  on  corn  thoroughly  molded.  An 
old  horse  was  fed  for  three  weeks  on  shelled  corn  badly  infested  with 
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Penicillium  glaucum , and  later  on  bran  artificially  inoculated  with  the 
same  fungus.  In  no  case  was  any  disease  developed.  Young  cattle 
ticks  from  eggs  deposited  the  previous  fall  were  placed  on  a horse 
April  15. 

The  progeny  of  these  ticks  (grown  on  the  horse),  tested  during  the  hot  weather  of 
summer  on  four  cattle  and  in  two  successive  generations,  were  found  to  have  lost  alj 
power  of  producing  the  disease  [southern  cattle  fever]. 


DAIRYING. 


E.  W.  Allen,  Editor. 


Fat  in  milk  as  a practical  basis  for  determining  the  value  of 
milk  for  cheese-making,  L.  L.  Van  Slyke  (New  York  State  Sta.  Bui. 
No.  68,  n.  ser.,  Mar.,  1894,  pp.  205-248 , figs.  7). — This  is  part  5 of  the 
series  of  bulletins  on  cheese-making.  The  extensive  experiments  on  j 
the  manufacture  of  cheese  carried  on  by  the  station  for  two  years  past 
u enable  us,  wo  believe,  to  demonstrate  beyond  reasonable  doubt  that  i 
fat  in  milk  furnishes  not  only  a fairer  basis  for  judging  the  value  of 
milk  for  cheese-making  than  the  method  now  used,  but  that  it  furnishes 
the  most  accurate,  practical  basis,  considered  from  all  points  of  view, 
that  has  ever  been  proposed.”  In  support  of  this  the  author  cites  data 
from  the  investigations  above  mentioned  which  were  summarized  in 
Bulletin  No.  65  of  the  station  (E.  S.  R.,  vol.  v,  p.  892).  He  shows  that 
the  loss  of  fat  in  cheese-making  is  quite  independent  of  the  fat  in  the  milk, 
and  that  the  yield  of  cheese  should  increase  in  proportion  to  the  fat  in 
the  milk,  being  about  2.7  pounds  of  green  cheese  for  each  pound  of  fat 
in  the  milk,  whether  the  milk  is  rich  or  poor  in  fat.  The  reasons  which 
he  gives  for  discarding  the  old  system  of  paying  for  milk  by  weight  are, 
that  it  is  based  upon  the  false  assumption  that  all  kinds  of  milk  have 
the  same  cheese-producing  value;  that  it  is  unjust;  that  it  discourages 
the  production  of  better  milk  and  is  a positive  barrier  to  improvement; 
and  that  it  encourages  the  addition  of  water,  removal  of  cream,  and  similar 
forms  of  dishonesty.  After  demonstrating  that  the  fat  is  a fair  and 
lust  basis  for  paying  for  milk  at  cheese  factories,  the  author  gives 
directions  for  sampling  and  testing  milk,  and  reprints  a description  of 
the  Babcock  test  from  Bulletin  No.  36  of  the  Wisconsin  Station  (E.  S. 
R.,  vol.  v,  p.  82). 

The  ripening  of  cream  by  artificial  bacteria  cultures,  H.  W. 

Conn  ( Connecticut  Storrs  Sta.  Bui.  No.  12,  Feb.,  1894,  pp.  20). — The 
author  makes  some  popular  remarks  on  butter,  sources  of  butter 
flavor,  lack  of  uniformity  in  the  flavor,  and  the  effect  of  different  bac- 
teria on  flavor,  and  describes  experiments  in  ripening  cream  with  pure 
cultures.  In  these  experiments  milk  was  taken  each  morning,  creamed 
with  a separator,  and  the  cream  then  pasteurized.  After  cooling,  the 
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| cream  was  inoculated  with  the  pure  cultures,  ripened  from  twenty-four 
' to  forty- eight  hours,  and  churned. 

The  species  of  bacteria  used  were  obtained  by  taking  samples  of 
ripened  cream  from  several  creameries  in  Connecticut  and  isolating  the 
species  of  bacteria  found  in  each.  Each  species  was  grown  in  a pure 
culture  and  tested  separately. 

With  the  different  species  of  bacteria  used  there  was  a striking  difference  in  the 
resulting  ripened  cream  and  butter.  Sometimes’ the  cream  would  be  sour,  sometimes 
sweet,  sometimes  its  odor  and  taste  would  be  pleasant,  sometimes  extremely  bitter 
and  disagreeable.  The  butter  showed  variations  in  color  and  grain,  in  the  ease  of 
washing,  the  ease  of  churning,  in  the  odor  and  taste.  The  first  point  that  may  be 
mentioned  is  the  fact  that  nearly  all  of  the  flavor  of  the  butter  appeared  to  be  associated 
with  the  buttermilk  rather  than  with  the  butter  fat.  This  was  no  unexpected  result. 
If  the  butter  was  tasted  before  it  was  washed,  the  peculiar  flavor  of  the  butter  in 
question  would  be  very  prominent.  If,  however,  it  were  washed  with  one  or  two 
washings  of  water,  the  flavor  would  be  very  much  diminished  and  in  some  cases  it 
would  almost  entirely  disappear.  The  aroma  is  associated  with  products  which  are 
readily  washed  away  from  the  butter,  and  a too  complete  washing  is  almost  sure  to 
result  in  a more  or  less  tasteless  product.  It  was  found  also  that  the  use  of  salt  made 
considerable  difference  in  the  flavor  of  the  butter.  In  most  cases  the  salt  largely 
disguised  the  peculiar  flavor  and  rendered  many  a poor  lot  of  butter  palatable.  A 
disagreeable  flavor  may  be  disguised  by  the  presence  of  salt,  and  the  butter  conse- 
quently pass  as  moderately  good  butter.  In  some  cases,  however,  the  use  of  salt 
seemed  to  enhance  the  aroma  slightly,  and  at  all  events  produced  an  aroma  more 
nearly  like  that  of  ordinary  butter. 

It  was  found  that  each  species  of  bacteria  produced  uniform  results  under  uniform 
conditions.  These  species  were  used  over  and  over  again,  and  the  experiments  were 
repeated  many  times  through  a period  of  several  months.  A complete  uniformity  of 
results  was  obtained  whenever  the  same  species  of  bacteria  was  used  for  ripening 
under  similar  conditions.  No  matter  how  long  the  interval,  the  same  flavor  appeared 
in  the  butter.  Species  that  were  thus  collected  from  cream  in  the  fall  of  1892  were 
retained  in  the  laboratory  for  over  a year  and  were  used  at  intervals  during  this 
time,  and  at  the  close  of  the  experiments  the  resulting  butter  was  identical  with  that 
which  arose  in  early  experiments.  From  this  it  would  appear  that  these  species  of 
bacteria  remain  constant  in  their  properties  for  a year  at  least. 

It  was  found  that  the  temperature  of  ripening  had  a very  great  effect  upon  the 
results,  but  in  a manner  somewhat  different  from  what  might  possibly  have  been 
supposed.  Some  species  of  bacteria  used  would  ripen  cream  most  readily  at  low 
temperature.  Some  of  them  grew  very  rapidly  at  a temperature  of  from  60°  to  80° 
F.,  but  if  the  temperature  was  raised  above  that,  they  produced  no  effect  upon  the 
cream.  Others,  again,  produced  their  most  prominent  effect  at  quite  high  tempera- 
tures and  produced  very  little  effect  at  low  temperatures,  while  in  regard  to  other 
species  still,  the  growth  was  about  equal  at  any  temperature  from  60°  up  to  9.0° 
F.  This  is  of  importance  in  dairying,  as  the  use  of  a proper  temperature  will  elimi- 
nate the  effect  of  certain  species  of  bacteria.  The  use  of  such  a temperature  as 
68°  F.,  while  it  facilitates  the  growth  of  favorable  species,  will  prevent  the  growth 
of  many  species  which,  at  a higher  temperature,  would  ruin  the  butter. 

Among  the  many  forms  of  bacteria  liable  to  occur  in  milk  and  cream  the  majority 
produce  butter  which  is  neither  especially  goodnor  especially  bad.  A majority  of  our 
experiments  produced  butter  which  was  described  as  “good,  but  too  mild.”  * * * 

Secondly,  a small  number  of  species  of  bacteria  produced  butter  of  a distinctly 
disagreeable  aroma.  * * * 

A third  class  of  species,  consisting  also  of  not  a very  large  number,  was  found  to 
give  rise  to  an  aroma  of  a high  character,  the  butter  being  described  as  “excellent- 
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flavored  and.  first-class.”  * * . * Of  the  various  species  studied,  the  one  producing 

the  best  results  is  one  numbered  41,  and  obtained  from  a peculiar  source.  Among 
the  food  exhibits  at  the  Columbian  Fair  was  a lot  of  so-called  “ preserved  milk” 
sent  from  Uruguay.  It  had  become  quite  bitter,  however,  and  from  it  my  assistant 
obtained  several  species  of  bacteria.  Of  these  one  produced  most  excellent  butter, 
proving  in  our  experiments  superior  to  any  species  obtained  from  other  sources. 

Practical  experiments  were  made  with  this  No.  41  at  a creamery  in 
the  State.  A gallon  or  two  of  the  cream  or  buttermilk  was  set  aside 
each  day  to  be  used  as  a starter  for  the  next  day’s  cream.  At  first  the 
large  vat  of  cream  was  pasteurized  by  heating  to  155°  F.,  but  later 
this  heating  was  omitted.  “ From  the  very  outset  an  improvement  in 
the  quality  of  the  butter  of  the  creamery  was  noticed  by  all  who  exam- 
ined it,”  and  the  improvement  has  remained  constant. 

Butter  made  from  pasteurized  and  unpasteurized  cream  inoculated 
with  this  culture  and  from  cream  ripened  in  the  ordinary  way  was 
exhibited  at  a recent  meeting  of  the  Connecticut  Dairymen’s  Associa- 
tion and  scored  by  a butter  expert.  The  butter  made  from  the 
pasteurized  cream  was  slightly  injured  by  the  flavor  of  heated  cream. 

According  to  the  expert,  the  use  of  an  artificial  culture  of  snecies  41  made  a differ- 
ence in  the  character  of  the  butter  equivalent  to  14  points  out  of  the  75  allotted  to 
the  flavor  and  grain,  a difference  of  over  18  per  cent.  The  butter  made  from  the 
inoculated,  unheated  cream  obtained  a prize  at  the  exhibit,  while  the  normal  butter 
fell  below  the  prize  limit. 

Taking  this  experiment  as  the  only  test  that  we  have  at  present,  it  will  be  seen 
that  the  use  of  artificial  cultures  appears  to  improve  the  character  of  butter,  and  to 
have  produced  in  January  a quality  of  butter  closely  resembling  June  butter. 

Some  observations  on  the  working  of  the  Cooley  system  and 
the  DeLaval  separator  system  in  cooperative  creameries  (Con- 
necticut State  Sta.  Report  for  1893 , part  III , pp.  145-170). — The  tests 
reported  were  made  by  members  of  the  station  staff  at  a creamery  in 
the  State. 

Comparison  of  the  churning  of  Cooley  cream , separator  cream , and  a 
mixture  of  Cooley  and  separator  cream  (pp.  147-163). — The  first  trial 
was  made  with  about  730  pounds  of  Cooley  cream,  some  of  which  was 
frozen.  In  this  trial  1.14  per  cent  of  the  total  butter  fat  was  lost  in  the 
buttermilk  and  washings.  This  loss  is  much  higher  than  was  found  in 
any  subsequent  experiments,  and  it  is  believed  that  u there  is  little 
doubt  that  it  is  due  to  the  fact  that  a portion  of  the  cream  had  been 
frozen.” 

In  the  second  trial  of  churning  Cooley  cream  411  pounds  was  used 
and  there  was  a loss  in  buttermilk  and  washings  amounting  to  0.5  per 
cent  of  the  total  fat.  The  separator  cream,  284  pouuds,  was  ripened  to 
the  same  degree  of  acidity  as  the  last  lot  of  Cooley  cream  (0.7  per  cent 
of  lactic  acid)  and  churned.  The  loss  in  buttermilk  and  washings 
amounted  to  0.7  per  cent  of  the  total  fat.  A mixture  of  129J  pounds 
of  separator  cream  and  226  pounds  of  Cooley  cream  was  ripened  and 
churned  with  a loss  of  0.62  per  cent  of  the  total  butter  fat. 
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Omitting  the  first  test  with  Cooley  cream,  the  amount  of  fat  lost  in 
the  buttermilk  and  washings  for  each  100  pounds  of  butter  made  was 
as  follows : 


Fat  lost  in  buttermilk  per  100  pounds  of  butter. 


Ounces 
of  butter. ! 

Money 

equiva- 

lent.* 

Cream  raised  by  the  Cooley  system - - 

8.  0 

Cents. 

16 

Cream  raised.  by  the  separator  system - 

11.5 

23 

Mixture  of  cream  raised  by  the  two  systems 

10.4 

21 

* Butter  at  32  cents  per  pound. 


In  a further  trial  of  this  subject,  using  the  milk  of  a herd  of  Guernseys 
and  Jerseys,  the  loss  of  butter  fat  for  each  100  pounds  of  butter  made 
was  as  follows : 

Ounces. 


Cooley  cream 3.  5 

Separator  cream 4.  9 

Mixed  Cooley  and  separator  cream t».  3 


A comparison  of  the  results  by  the  two  trials  shows  that  there  was 
in  every  case  a larger  loss  of  butter  in  the  buttermilk  from  churning 
separator  cream  and  mixed  cream  than  from  churning  Cooley  cream. 

Comparison  of  the.  relative  efficiency  of  the  De  Laval  separator  and  the 
Cooley  system  for  separating  cream  (pp.  163-170). — In  connection  with 
the  above  trials  the  opportunity  was  taken  to  test  the  efficiency  of  the 
separator  and  deep-setting  on  the  same  herd  of  cows.  Ten  such  com- 
parisons were  made — four  in  May  and  six  in  November.  Usually  the 
morning’s  milk  was  creamed  by  one  method  and  the  evening’s  milk  by 
the  other.  The  temperature  of  the  water  in  the  Cooley  creamer  was 
between  40°  and  45°  F.  In  these  trials  the  separator  was  found  most 
efficient.  The  excess  of  loss  by  the  Cooley  system  per  1,000  pounds  of 
milk  amounted  to  0.37  pound  of  butter  fat  in  May  and  2.06  pounds  of 
butter  fat  in  November.  In  the  test  of  May  the  quantity  of  fat  left  in 
the  skim  milk  by  the  separator  was  so  much  larger  than  usual  that  it  is 
suspected  the  separator  was  out  of  order  or  was  not  run  at  the  proper 
speed.  The  scoring  of  the  butter  made  from  each  kind  of  cream  showed 
no  marked  difference  which  could  be  attributed  to  the  method  of  rais* 
ing  the  cream. 

Waste  of  fat  in  skim  milk  by  the  deep-setting  process,  W.  H. 

Jordan  ( Maine  Sta.  Bid.  No.  5,  2d  ser .,  pp.  4). — This  is  a study  of  the 
losses  of  fat  in  raising  cream  by  deep-setting.  A representative  of  the 
station  accompanied  the  cream  collectors  of  two  butter  factories  and 
took  samples  of  the  skim  milk  from  twenty-four  hours’  setting.  These 
samples  were  treated  with  a preservative  and  sent  to  the  station,  where 
they  were  tested  for  fat.  In  all,  224  patrons  were  visited.  Of  these 
221  raised  the  cream  by  deep-setting  in  shallow  pans  and  1 by  means 
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of  a separator  ; 194  kept  ice  constantly  in  the  tanks.  The  visits  were 
made  during  August,  September,  and  October.  The  herds  consisted 
mostly  of  grade  Jerseys,  although  there  were  a number  of  Holstein 
herds. 

One  hundred  and  sixty-five  of  the  224  herds  tested  did  not  exceed  0.2  per  cent  of 
fat  in  the  skimmed  milk,  the  average  being  about  0.15  per  cent.  By  the  use  of  the  sepa- 
rator on  these  farms  not  over  0.05  per  cent  fat  would  be  saved,  or  1 pound  of  butter 
fat  to  2,000  pounds  of  skimmed  milk,  provided  the  deep-setting  process  is  as  success- 
fully used  all  the  time.  It  is  not  claimed  that  the  work  of  the  deep-setting  process 
is  always  as  good  as  this.  The  facts  are  stated  simply  as  they  are  found.  * * * 

The  above  figures  are  certainly  somewhat  surprising.  They  are  much  more  favor- 
able to  the  cold  deep-setting  process  than  any  heretofore  published  of  which  the 
writer  is  aware,  and  somewhat  diminish  the  argument  for  the  separator,  in  so  far  as 
it  pertains,  to  the  prevention  of  waste  in  the  skimmed  milk. 

A study  in  churning,  H.  0.  Wallace  ( Iowa  Sta.  Bui.  No.  22,  ppt 

819-832 ). 

Synopsis. — This  is  a study  of  the  connection  between  the  acidity  of  the  cream  and 
the  loss  of  fat  in  the  buttermilk,  with  detailed  directions  for  making  the  acid 
test  of  cream.  The  acidity  appeared  to  bear  a decided  relation  to  the  loss  of  fat 
in  churning  and  an  acidity  between  34  and  40*  gave  more  favorable  results  than 
a lower  or  higher  one. 

It  appears  from  the  introduction  that  the  loss  of  fat  in  churning  in 
Iowa  dairies  and  creameries  is  often  excessively  large. 

In  a number  of  cases  we  found  the  fat  in  the  buttermilk  to  be  above  4 per  cent, 
and  one  sample  tested  as  high  as  7.2  per  cent.  The  loss  on  the  farm  and  in  private 
dairies  is  much  higher  than  in  the  creameries,  although  we  have  found  as  high  as  2.5 
per  cent  of  fat  in  buttermilk  from  creameries;  but  this  we  believe  to  be  exceptional. 
It  is  quite  common,  however,  to  find  as  much  as  0.5  per  cent  of  fat  in  the  buttermilk 
from  creameries, 

The  record  is  given  for  one  day  for  a creamery  in  the  State. 

The  amount  of  milk  received  was  10,492  pounds.  In  running  this  milk  through 
the  separator  a total  of  4.3  pounds  of  fat  was  lost  in  the  skim  milk,  but  in  churning 
the  cream  the  next  day  29  pounds  of  fat  was  lost  in  the  buttermilk.  Considering 
this  fat  worth  20  cents  per  pound,  which  was  about  its  value  at  that  time,  the  loss  in 
the  buttermilk  for  the  one  day  would  be  $5.80. 

In  20  trials  of  churning  at  56°,  120  gallons  of  cream  ripened  to  an 
acidity  of  from  28.8  to  48.5, # the  loss  of  fat  in  the  buttermilk  was  lowest 
when  the  acidity  was  between  33  and  41.  “ When  the  acidity  was 

between  38  and  41  it  will  be  observed  that  the  per  cent  of  fat  lost  in 
the  buttermilk  was  practically  nothing.”  In  14  trials  of  churning  at 
540  from  50  to  180  gallons  of  cream  ripened  to  from  30  to  42,  “the  recov- 
ery of  the  fat  in  the  form  of' butter  was  practically  complete  at  this 
temperature  after  the  acidity  reached  34  and  upward.  This  indi- 
cates that  when  the  cream  is  not  ripe  enough,  a temperature  of  54°  is 
more  favorable  to  complete  recovery  of  the  fat  in  churning  than  a 
temperature  of  56°.  * * * 

*C.  c.  of  acid  required  to  neutralize  50  e.  c.  of  cream. 
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u Concerning  the  amount  of  cream,  we  found  in  our  work  that  within 
limits  it  had  no  appreciable  effect  on  the  loss  of  fat  in  the  buttermilk. 
But  when  the  churn  was  filled  much  more  than  half  full  the  amount 
of  fat  lost  was  quite  likely  to  be  increased.” 

Some  seventy  other  tests  were  made  in  which  the  acidity  remained 
practically  constant  in  different  series,  but  the  temperature  was  varied. 
The  data  for  these  trials  show  that  with  an  acidity  of  from  34  to  40  the 
loss  of  fat  was  usually  very  slight,  although  the  temperature  varied 
from  52°  to  60°.  u In  no  case  did  we  succeed  in  avoiding  loss  when 
the  acidity  was  below  31 ; * * * in  only  two  churnings  was  there 

complete  recovery  of  the  fat  when  the  acidity  was  more  than  42.” 

The  composite  sample  at  creameries,  G.  E.  Patrick  (Ioica  Sta. 
Biol.  No.  22 , pp.  833-844). — This  is  a discussion  of  the  taking  of  samples 
proportionate  to  the  amount  of  milk  as  compared  with  samples  of  uni- 
form size,  and  of  milk  preservatives.  The  conclusion  as  to  the  method 
of  sampling  for  composite  samples  is  as  follows: 

Where  a patron’s  deliveries  run  fairly  uniform  m amount  from  beginning  to  end 
of  composite  period,  the  usual  method  now  in  vogue  [samples  of  uniform  size]  is 
nearly  enough  correct;  hut  where  a patron’s  deliveries  show  wide  variation  in 
amount,  within  the  time  of  a composite  period,  the  daily  samples  should  unques- 
tionably he  taken  proportionate  in  amount  to  the  deliveries;  then,  however  great 
the  variations  in  richness,  the  composite  will  tell  only  the  truth. 

It  was  found  that  where  10  to  20  grains  of  potassium  bichromate  per 
300  c.  c.  of  milk  was  used  for  preserving  the  samples  the  result  was  satis- 
factory for  about  two  weeks,  after  which  a fermentation  frequently  set 
in,  giving  rise  to  a fruity  odor  and  a destruction  of  the  butter  fat,  often 
reducing  the  result  of  the  test  0.3  or  0.4  per  cent  in  a few  days.  When 
about  one  eighth  of  corrosive  sublimate  was  mixed  with  the  bichromate 
the  preservation  for  one  month  or  longer  was  perfect.  Forty  grains  of 
the  bichromate  alone  was  not  sufficient  to  preserve  300  c.  c.  of  milk  a 
month.  Tests  are  reported  with  various  mixtures  of  bichromate  and 
corrosive  sublimate.  The  conclusion  from  these  is  as  follows: 

The  most  efficient  mixture  yet  found  for  preserving  milk  samples,  and  perhaps  the 
best  compound,  all  in  all,  for  practical  use  at  the  creamery,  is  a mixture  of  potassium 
bichromate  and  mercuric  chloride  (corrosive  sublimate),  in  the  proportions  of  either 
16  to  2 or  16  to  4,  by  weight.  Of  the  mixture  in  proportions  of  16  to  2,  15  to  25  grains 
suffice  well  for  monthly  composites;  of  the  16  to  4 mixture,  10  to  15  grains. 

Rennet  extracts  of  commerce,  G.  E.  Patrick  ( Iowa  Sta.  Bui.  No. 
22 , pp.  845-851). — The  author  reports  the  results  of  examination  of  eight 
brands  of  re^inet  extract,  each  brand  being  tested  from  seven  to  ten 
times.  The  method  of  testing  the  curdling  power  is  given.  The  study 
is  said  to  be  preliminary,  and  no  trade  names  are  given. 

Among  the  rennet  extracts  examined  there  were  found  wide  differences  in  compo- 
sition and  in  coagulating  power.  * * * 

As  regards  composition,  organic  solids  range,  in  seven  of  the  varieties  examined, 
from  2.28  to  5.32  per  cent,  while  in  the  eighth  it  reached  10  per  cent  in  one  sample 
and  18.75  in  the  other  (verified  by  dulicate  analyses). 

Ash,  mainly  common  salt,  ranges  from  10.45  to  19.75  per  cent;  and  acidity,  calcu- 
lated  as  lactic  acid,  from  0.16  to  1.65  per  cent. 
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Experimental  work  at  Willcox,  Arizona,  F.  A.  Gulley  ( Ari- 
zona Sta.  Bui.  No.  10 , Dec .,  1893 , pp.  11-16). — This  is  a preliminary 
report  on  experiments  by  the  Willcox  Agricultural  and  Improvement 
Company,  cooperating  with  the  station,  on  the  soils  and  underground 
water  of  the  Sulphur  Springs  Valley  in  the  southeastern  part  of  Ari- 
zona, with  u reference  to  determining  the  actual  supply  of  available 
water,  its  quality,  and  cost  of  raising  it  to  the  surface  for  irrigation.” 

There  seems  no  question  as  to  the  fertility  of  the  soil  or  of  its  adaptability  to  the 
production  of  farm  and  garden  crops  and  fruits  for  which  the  climate  is  suited.  It 
would  appear,  therefore,  to  be  a question  of  water  supply  to  reclaim  the  valley. 

The  indications  from  this  test  so  far  are  that  there  is  sufficient  available  water  in 
the  underground  flow  to  irrigate  the  greater  part,  if  not  the  entire  valley,  and  the 
main  point  at  issue  is  the  cost  of  raising  the  water  to  the  surface  by  pumping.  Can 
it  be  made  profitable? 

Pumping  water  for  irrigation  is  becoming  a matter  of  much  interest,  as  there  are 
many  tracts  of  most  excellent  land  too  distant  from  flowing  streams  or  lying  too  high 
to  be  reached  from  gravity  canals,  yet  having  abundant  water  from  15  to  50  feet 
below  the  surface  of  the  ground.  * * * 

At  the  Willcox  farm  a centrifugal  pump  * * * and  a ten-horse  power  engine 

and  boiler  have  been  used  during  the  past  summer.  The  capacity  of  the  pump  is  300 
gallons  of  water  per  minute,  180,000  gallons  in  ten  hours,  or  two  thirds  of  a cubic 
foot  per  second. 

Running  up  to  its  capacity,  this  pump,  with  boiler  consuming  1 cord  of  wood  in 
twenty-four  hours,  covers  1 acre  of  land  1-J-  feet  deep,  or  5^  acres  with  3 inches  of 
water,  about  the  quantity  used  at  this  place  at  one  irrigation. 

With  the  average  winter  and  summer  rains  at  Willcox,  it  is  believed  that  five  to 
six  such  irrigations  will  be  sufficient  for  the  year  for  alfalfa,  four  for  fruit  trees,  and 
two  for  corn,  sorghum,  and  beans,  with  good  cultivation. 

On  this  basis  and  with  this  small  pump  and  engine  1 cord  of  wood  will  pump 
water  to  irrigate  1 acre  of  alfalfa,  l\  acres  of  fruit  trees,  or  3 acres  of  the  last-named 
crops. 

Estimates  furnished  on  the  latest  improved  engines  and  pumps  of  ten  times  the 
capacity  of  this  one  show  that  1 cord  of  wood  or  its  equivalent  may  be  made  to 
pump  water  to  supply  four  or  five  times  as  much  ground. 

u Tbe  perfection  of  the  gasoline  and  kerosene  engine  will  do  much 
toward  encouraging  irrigation  by  pumping  where  fuel  is  scarce  and 
expensive.”  The  company  has  purchased  a gasoline  engine  and  a cen- 
trifugal pump  which  are  guaranteed  to  supply  3,740,000  gallons  of  water 
in  twenty-four  hours,  and  will  continue  their  investigations  of  the 
economy  of  pumping  water  for  irrigation. 

The  value  of  Rio  Grande  water  for  the  purpose  of  irrigation, 
A.  Goss  and  R.  F.  Hare  (New  Mexico  Sta.  Bui.  No.  12,  Nov.,  1893,  pp, 
33-58). — Introductory  remarks  “ explain  the  meaning  of  some  of  the 
terms  used  and  briefly  the  relation  of  water,  soil,  alkali,  and  crops,  from 
the  chemical  side  of  the  question.”  Analyses  of  a sample  of  alkali 
from  the  Rio  Grande  Valley  and  of  samples  of  water  from  the  Rio 
Grande  River  taken  at  9 different  dates  between  June  1 and  October 


STATION  STATISTICS.  1003 

:i  31  and  of  the  sediments  at  7 of  these  dates  are  tabulated  and  dis- 
i cussed. 

The  results,  as  the  following  summary  will  show,  indicate  that  “Rio 
Grande  water  ranks  high  for  irrigating  purposes.” 

Owing  to  the  continual  presence  of  gypsum  in  the  water,  alkali  deposited  from 
I the  Rio  Grande  must  be  of  the  white  variety,  which  is  much  less  injurious  than  the 
; black  kind.  This  fact  also  makes  the  river  water  an  excellent  antidote  for  black 
alkali.  * * * 

If  possible,  the  river  water  should  not  be  used  for  irrigating  immediately  follow- 
ing a rise  due  to  heavy  rains  coming  after  a protracted  dry  period,  as  it  contains 
more  alkali  under  those  conditions.  The  water  characterized  by  a large  amount  of 
a brick-red  sediment  and  locally  known  as  rid  puerco  water,  should  not  be  used,  if 
possible,  as  this  water  contained  a larger  amount  of  alkali  than  that  of  any  other 
period  examined. 

More  plant  food  is  probably  added  to  the  land  by  using  2 feet  in  depth  of  the  river 
water  per  annum  in  irrigating  than  is  removed  by  crops,  hence  by  using  that  amount 
of  water  such  a thing  as  the  absolute  exhaustion  of  the  land  is  probably  impossible. 
By  far  the  greater  amount  of  the  plant  food  exists  in  the  sediment,  hence  in  irrigat- 
ing it  is  desirable  to  get  as  much  sediment  on  the  land  as  possible.  Assuming  that 
the  average  for  the  year  would  be  about  the  same  as  that  obtained  for  the  five 
months  determined,  about  81,309  pounds  of  sediment  would  be  added  to  each  acre 
in  one  year  by  using  2 feet  of  water.  This  would  make  a uniform  layer  about  a 
quarter  of  an  inch  thick  and  would  contain  1,821  pounds  of  potassium  sulphate,  116 
pounds  of  phosphoric  acid,  and  107  pounds  of  nitrogen.  In  addition  to  this,  about 
90  pounds  of  potash  would  be  supplied  by  the  water  itself. 
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Summary  of  Annual  Report  of  Connecticut  Storrs  Station  for 
1892  ( Connecticut  Storrs  Sta.  Bui.  No.  11 , Apr.,  1893,  pp.  10). — This  is 
a reprint  from  the  annual  report  of  the  station  for  1892  (E.  S.  R.,  vol. 
y,  p.  607)  on  nitrogen  assimilation,  fertilizer  experiments,  bacteria  in 
the  dairy,  and  studies  on  hitman  food. 

Report  of  treasurer  of  Oklahoma  Station  (Oklahoma  Sta.  Bui. 
No.  9 , Jan.,  1894 , p.  38). — This  is  for  the  fiscal  year  ending  June  30, 
1893. 

Summary  of  Annual  Report  of  Vermont  Station  for  1892  (Ver- 
mont Sta.  Buis.  Nos.  37,  38,  and  39,  pp.  3 each). — These  are  also  desig- 
nated as  Newspaper  Bulletins  Nos.  10,  11,  and  12,  and  consist  of 
reprints  from  the  Annual  Report  of  the  station  for  1892  (E.  S.  R.,  vol. 
y,  p.  3251. 
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Some  destructive  potato  diseases,  B.  T.  Galloway  ( Division  of 
Vegetable  Pathology , Farmers’  Bui.  No.  15,  pp.  8,  Jigs.  8). — Brief  popular 
descriptions  are  given,  with  suggested  methods  for  the  prevention,  of 
the  potato  blight  ( Phytophthora  infestans ),  Macrosporium  disease  ( Mac - 
rosporium  solani ),  and  potato  scab.  The  use  of  Bordeaux  mixture  is 
• recommended  for  the  first  two  diseases,  and  soaking  the  tubers  in  a 
weak  solution  of  corrosive  sublimate  before  planting  is  advised  for  the 
prevention  of  the  potato  scab. 

Monthly  Weather  Review  ( Weather  Bureau , Monthly  Weather 
Review , vol.  XXI,  Nos.  7-12 , July-Dee .,  1893,  pp.  179-376 , charts  36). — 
These  numbers  are  devoted  exclusively  to  the  usual  meteorological 
topics,  except  the  August  number,  which  contains  in  addition  reports 
of  the  proceedings  of  the  Meteorological  Congress  at  Chicago,  August 
21-24,  1893,  and  of  the  second  annual  convention  of  the  American 
Association  of  State  Weather  Services. 

Experiments  with  sugar  beets  in  1893,  H.  W.  Wiley  and  W. 
Maxwell  [Division  of  Chemistry , Bui.  No.  39,  pp.  59). — The  following 
are  the  most  important  topics  treated:  Distribution  of  sugar-beet  seedi 
analysis  of  283  samples  of  beets  grown  in  17  States  and  Territories ; sugar- 
beet  statistics ; relation  of  irrigation  to  sugar-beet  culture ; method  of 
storing  beets ; effect  of  storage  on  weight  and  sugar  content  of  beets; 
method  of  caring  for  mother  beets ; yield,  value,  and  cost  of  producing 
beet  seed;  meteorological  conditions  of  the  growing  season;  and  a com- 
parison of  the  relative  values  of  home-grown  and  imported  beet  seed. 

In  1893,  43,953,264  pounds  of  beet  sugar  were  made  in  the  United 
States.  The  total  number  of  tons  of  beets  used  during  the  year  was 
200,000,  for  which  the  farmers  received  an  average  price  of  $4.50  per 
ton,  or  a total  of  $900,000.  The  sugar  produced  was  valued  at  $1,320,- 
000,  which  amount  was  increased  by  means  of  the  bounty  to  $2,180,000, 
the  total  amount  of  money  received  for  the  beet  sugar  produced  in 
1893. 

The  experiments  discussed  in  this  bulletin  were  made  at  Schuyler, 
Nebraska.  The  average  sugar  content  of  the  beets  produced  in  1893  at 
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this  station  was  at  harvest  (October  10),  15.1  per  cent;  at  the  time  of 
their  storage  in  silos  with  ice,  November  4,  12  per  cent;  and  at  the 
opening  in  the  spring,  11.6  per  cent.  The  stored  beets  kept  satisfac- 
torily and  gained  11.5  per  cent  in  weight. 

Beet  seed  was  produced  at  the  rate  of  863  pounds  per  acre  and  sold 
for  $172.60  per  acre.  Beets  were  grown  both  from  imported  and  from 
home-grown  seed.  The  average  for  three  varieties  of  home-grown  seed 
was  5,891  pounds  of  sugar  per  acre,  and  the  average  for  imported  seed 
of  the  same  varieties  was  5,185  pounds,  or  a gain  of  706  pounds,  or  12 
per  cent  in  favor  of  home-grown  seed.  Home-grown  seed  germinated 
more  quickly  and  showed  a greater  vitality  than  the  imported  seed. 

Irrigated  beets  averaged  16.2  tons  per  acre,  containing  15.3  per  cent 
of  sugar,  or  4,954  pounds  of  sugar  per  acre;  while  beets  not  irrigated 
yielded  13.4  tons  per  acre,  containing  4,238  pounds  of  sugar.  Irriga- 
! tion,  therefore,  increased  the  yield  of  sugar  about  700  pounds  per  acre. 
The  increased  yield  of  sugar  beets  was  effected  without  any  apprecia- 
ble decrease  in  the  sugar  content. 

Beets  planted  in  May  averaged  5,538  pounds  of  sugar  per  acre,  and 
those  planted  in  June  4,128  pounds. 

Special  experiments  conducted  during  the  seasons  of  1891,  1892,  and  1893,  were 
devoted  to  the  study  of  influences  causing  loss  of  weight  and  sugar  in  the  beet  and 
to  modes  of  preventing  such  loss.  It  has  been  found  that  high  temperature  and 
direct  sunlight  are  the  main  causes  of  the  decomposition  of  sugar  in  the  organism, 
and  that  storing  at  low  temperature  prevents  such  decomposition.  Moreover,  the 
experiments  of  this  season  have  indicated  that  excess  of  moisture  is  not  an  immediate 
cause  of  depreciation  of  quality  in  the  beet,  and  that,  under  given  conditions,  sub- 
mersion of  the  beets  in  water  for  a limited  length  of  time  may  he  found  an  excellent 
mode  of  preservation. 

Report  of  the  statistician  ( Division  of  Statistics , Report  No.  113 , 
n.  ser.,  Mar .,  1894,  pp.  156). — The  report  includes  statistics  and  informa- 
tion on  the  distribution  and  consumption  of  corn  and  wheat,  the  supply 
and  distribution  of  wheat  for  twenty-five  years,  the  wheat  crop  of  the 
world,  wholesale  prices  of  principal  agricultural  products  in  all  sections 
of  the  United  States,  expense  of  raising  wheat  and  corn,  production 
of  honey  and  beeswax,  poultry  and  eggs,  dairy  products,  official  statis- 
tics of  foreign  crops,  world’s  wool  supply,  notes  from  U.  S.  consular 
officers  and  Euroj>ean  agents,  and  domestic  and  transatlantic  freight 
rates. 

Concerning  the  cost  of  raising  wheat  and  corn,  tabulated  estimates 
are  given  of  over  2,500  practical  farmers  in  the  case  of  wheat  and  over 
2,800  in  the  case  of  corn.  The  tables  show  the  estimated  cost  in  dif- 
ferent State^and  groups  of  States.  The  following  summary  gives  the 
estimates  by  groups  of  States,  and  the  average  for  the  whole  country, 
taking  into  account  the  area  under  cultivation. 
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Estimated  cost  of  production  per  acre  of  wheat  and  corn  hy  sections  for  1893. 


Wheat. 

Corn. 

fj 

A 

Middle  States. 

Southern  States. 

Western  States. 

Mountain  re- 
gion. 

Pacific  States. 

General  average. 

New  England 
States. 

Middle  States. 

Southern  States. 

Western  States. 

Mountain  re- 
gion. 

Pacific  States. 

General  average. 

Rent  of  land 

$3.  52 

$4.  01 

$2.79 

$2.  62 

$3.  88 

$3.  31 

■€fc  I 

IsD 

OO 

$4.  78 

$4.  17 

$3.  00  $2.  98 

$2.  61 

$4.  50 

$3.03 

Manure , 

4.41 

5. 16 

2.  09 

1.85 

2.70 

2.62 

2. 16 

4.  69 

5.99 

1.89 

1.62 

2.58 

4.  14 

1.86 

Preparing  ground 

3.32 

2.79 

1.71 

1.80 

2.  29 

2.02 

1.87 

4.  21 

2.  95 

1.52 

1.59 

2.  01 

2.  53 

1.62 

Seed 

2. 16 

1.  40 

0.93 

0.  92 

0.  95 

1. 03 

0.  96 

Planting 

1.51 

0.  74 

0.  53 

0.  34 

0.  52 

0.  68 

0.  42 

Sowing  

0.52 

0.  48 

0.41 

0.36 

0.  37 

0.  32 

0.37 

Cultivating 

3.50 

2.  50 

2.  24 

j 1.53 

1.50 

1.98 

1.  80 

Harvesting *. 

2.  27 

1.  40 

0.  94 

1. 18 

1.  78 

1.  41 

1. 19 

Gathering 

4.  77 

2.  70 

0.  80 

1.35 

1.  64 

1.98 

1.  22 

Thrashing 

2.  02 

1.43 

0.  95 

1. 18 

1.  66 

1.41 

1.  20 

Housing 

0.  73 

0.  63 

0.33 

0.32 

0.  58 

0.55 

0.37 

2. 13 

0.  99 

0.  52 

0.  45 

0.  84 

0.73 

0.50 

Marketing. 

1.27 

0.88 

0.79 

0.  66 

1.59 

1.31 

0.76 

2.  46 

1.49 

1.31 

1.22 

1.  59 

1.82 

1.26 

Total  cost 

20.  22 

18. 1810.94 

1 

10.  89 

15.80 

13.98 

111.  69  28.  03  21.53  11.81  11.08 

1 1 ! 1 

13.  2918.36 

! 1 

11.71 

1 

In  the  statistician’s  report  for  December,  1893,  the  average  farm  value  of  wheat 
and  corn  produced  per  acre  was  stated  as  follows:  Wheat,  $6.16;  corn,  $8.21.  This 
would  show  on  the  face  of  it  a virtual  loss  to  the  farmer  of  $5.53  per  acre  of  wheat 
and  $3.50  per  acre  of  corn  for  the  year  1893.  It  must  be  remembered,  however,  that 
besides  the  production  of  the  grain  the  farmer  has  the  straw  of  the  wheat  and  the 
stalks  of  coin,  which  have  in  some  sections  of  the  country  a feeding  value  of  about 
$5  per  acre,  and  that  while  the  cost  of  production  was  about  normal,  the  price  per 
bushel  of  wheat  was  unprecedentedly  low  and  that  of  corn  much  below  the  aver- 
age. * * * 

With  wheat  selling  at  57  cents  and  corn  at  36  cents  a bushel  in  Chicago,  it  is 
impossible  to  escape  the  conclusion  that  a rotation  of  crops  rather  than  a persistence 
in  exclusive  wheat-growing  would  be  more  profitable  to  our  farmers. 

Organization  lists  of  the  agricultural  experiment  stations  and 
agricultural  schools  and  colleges  in  the  United  States  {Office  of 
Experiment  Stations , Bui.  No.  19 , Jan.,  1894 , pp.  99). — This  includes  a 
list  of  the  experiment  stations  in  the  United  States,  the  governing 
boards  and  station  staffs,  a list  of  agricultural  schools  and  colleges  in  the 
United  States,  with  courses  of  study  and  boards  of  instruction,  officers 
of  the  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations,  officers  and  reporters  of  the  Association  of  Official  Agricultural 
Chemists  of  the  United  States,  list  of  station  publications  received 
during  1892  and  1893,  federal  legislation  affecting  agricultural  colleges 
and  experiment  stations,  regulations  of  the  Post  Office  Department 
regarding  experiment  station  publications,  rulings  of  the  Treasury 
Department  as  to  the  construction  of  the  act  of  Congress  establishing 
agricultural  experiment  stations,  and  an  index  of  the  names  of  college 
and  station  officers. 

Proceedings  of  the  Minnesota  Good  Roads  Convention  {Office 
of  Road  Inquiry , Bui.  No.  2 , pp.  16). — This  is  a condensed  report  of  the 
proceedings  of  the  first  annual  meeting  of  the  Minnesota  Good  Roads 
Convention,  held  at  St.  Paul,  Minn.,  January  25  and  26,  1894. 
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Improvement  of  the  road  system  of  Georgia,  O.  H.  Sheffield 
( Office  of  Road  Inquiry , Bid.  No.  3 , pp.  31). — After  showing  that  the  pres, 
ent  system  of  road  working  in  Georgia  uis  a failure  and  a disgrace  to 
civilization,  that  commerce  demands  a change,  [and]  that  better  roads 
are  the  great  and  growing  need  of  the  State,”  the  principles  underly- 
ing the  construction  of  good  roads  are  discussed  and  a scheme  pro- 
posed for  maintaining  the  roads  of  the  State.  The  author  advocates 
the  use  of  convict  labor  where  practicable. 

There  are  now  in  this  State,  in  round  numbers,  1,900  male  penitentiary  con- 
victs, the  lease  of  whom  yields  to  the  State  a yearly  income  of  $25,000.  There  are 
probably  at  least  600  more  chain-gang  convicts,  yielding  a small  income  to  the  indi- 
vidual counties.  It  would  not,  then,  be  an  exaggerated  statement  to  say  that  there 
are  2,400  convicts,  all  told,  that  would  be  available  for  road  work.  This  will  be  an 
ample  force  for  the  requirements,  since  it  would  give  about  50  for  each  3,000  of  road 
population. 

To  maintain  the  roads  for  a given  district  he  estimates  that  the  cost 
under  the  present  system  is  $10,000  ; that  under  the  paid  labor  system 
it  would  be  $7,500  •,  and  under  the  convict  system,  paying  the  same 
rate  as  now  received  for  convicts  by  the  State,  $5,250.  u To  do  the  pres- 
ent work  [employing  paid  labor]  a direct  tax  of  $1.50  and  an  ad  valorem 
of  one  tenth  of  1 per  cent  is  sufficient.  * * * By  employing  convict 

abor  the  above  rate  would  be  materially  decreased.” 
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Studies  on  casein,  A.  Bechamp  [Bui.  Bog.  Chim.  Paris,  11  ( ser . 3),pp. 
152-176). — The  author  describes  his  interesting  studies  on  the  nature 
and  properties  of  the  casein  of  milk.  He  finds  that  casein  is  not  a sol- 
uble substance  which  may  be  coagulated  by  acids,  but  that  on  the  con- 
trary it  is  an  insoluble  substance  forming  soluble  compounds  (caseinates) 
with  alkalies  and  lime,  and  that  the  insoluble  casein  may  be  precip- 
itated from  these  compounds  by  acids  which  combine  with  the  bases  of 
the  caseinates.  Neither  is  casein  coagulated  by  the  action  of  heat, 
although  the  lactalbumen  and  galactazmase  accompanying  casein  in 
milk  are  coagulated  by  heat.  Hence  the  casein  precipitate  obtained  by 
heating  milk  with  an  acid  will  contain  coagulated  lactalbumen  and  galac- 
tazmase as  impurities.  The  preparation  of  pure  casein  is  described  by 
the  author  as  follows:  Perfectly  fresh  milk  is  cooled  and  the  exact 
amount  of  acetic  acid  added  which  is  necessary  to  saturate  the  bases? 
usually  about  2.9  c.  c.  of  glacial  acetic  acid  per  liter  of  milk.  The  pre- 
cipitate is  washed  on  a filter,  mixed  with  twice  as  much  water  as  there 
was  milk  taken,  and  then  a solution  of  pure  sesquicarbonate  of  ammo- 
nia added  to  slight  alkalinity  to  dissolve  the  casein.  After  filtering  the 
casein  is  reprecipitated  with  acetic  acid,  as  before,  and  this  is  repeated 
four  times.  This  gives  a pure  casein  which  leaves  no  ash  when  incin- 
erated. 

The  pure  casein  freed  from  every  trace  of  acetic  acid  by  washing  is 
somewhat  soluble  in  water,  and  its  aqueous  solution  reddens  litmus 
paper  much  the  same  as  carbonic  acid.  When  the  mixture  of  casein 
and  water  is  heated  on  a water  bath  it  appears  to  melt,  and  a sort  of 
gelatinous  mass  is  formed  which  solidifies  on  cooling  and  is  soluble  in 
water  and  in  ammonium  carbonate.  As  the  dry  casein  does  not  melt 
when  heated,  the  author  suggests  that  this  apparent  melting  with  water 
may  be  due  to  the  formation  of  a hydrate.  The  rotary  power  of  the 
pure  casein  and  the  caseinates  is  given. 

Casein  is  completely  dried  by  heating  at  140°  C.,  and  suffers  no 
change  at  this  temperature.  Above  this  temperature  it  is  gradually 
decomposed,  the  substance  resulting  being  insoluble  in  water  or  ammo- 
nium carbonate. 

Casein  has  a weak  but  positive  acid  reaction  towards  litmus,  and  can 
form  caseinates  with  alkalies.  The  author  is  confident  that  the  acid 
1008 
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: reaction  comes  from  the  casein  itself,  and  is  not  due  to  a trace  of  acetic, 
acid  in  the  preparation.  The  caseinates  of  alkalies  and  alkaline  earths 
are  less  soluble  in  the  heat  than  at  ordinary  temperature.  They  are 
precipitated  with  common  salt.  Carbonic  acid  does  not  precipitate 
* casein  or  the  caseinates.  Dilute  hydrochloric  acid  readily  dissolves 
fi  casein,  but  the  addition  of  concentrated  hydrochloric  acid  to  such  a 
solution  gives  a precipitate  containing  from  9 to  12  per  cent  of  hydro- 
chloric  acid.  Casein  can  take  up  34  per  cent  of  acetic  acid,  forming  a 
solid  body  which,  when  dried  over  lime  in  a vacuum,  contains  about 
24.5  per  cent  of  acetic  acid,  but  has  no  odor  of  acetic  acid.  The  ash-free 
casein  was  found  to  contain  both  phosphorus  and  sulphur.  The  aver- 
;i  age  was  0.752  per  cent  of  phosphorus  and  0.043  per  cent  of  sulphur. — 
If  E.  W.  A. 

Determination  of  available  phosphoric  acid  in  manures,  B. 

Dyer  {Jour.  Chem.  Soc .,  London , 1894,  Mar.,  pp.  162-167). — Incidental 
to  an  investigation  of  the  available  phosphoric  acid  and  potash  in  the 
soil  (p.  1013)  the  available  phosphoric  acid  in  a largemumber  of  different 
pliosphatic  materials  (mineral  phosphates,  bone,  slag,  guano,  etc.)  was 
determined  by  the  following  methods: 

u Two  hundred  cubic  centimeters  of  ammonium  citrate  solution  ren- 
dered distinctly  ammoniacal  were  shaken  up  with  2 grams  of  the  manure 
or  material  to  be  tested  in  a stoppered  bottle  and  allowed  to  stand, 
with  occasional  shaking,  for  three  days  at  a temperature  of  10°  to  18° 
C.,  # # * or  0.5  to  1 gram  of  the  manure  or  material  was  placed  in 

a bottle  with  200  c.  c.  of  1 per  cent  citric  acid  solution  and  allowed  to 
stand,  with  occasional  shaking,  for  three  days.” 

The  reverted  phosphoric  acid  was  determined  directly  in  the  solution 
thus  obtained  by  the  following  method:  u The  solution  wns  evaporated 
to  dryness  in  a platinum  basin  and  gently  incinerated  at  a low  tempera- 
ture. The  residue  was  dissolved  in  pure  hydrochloric  acid,  evaporated 
to  dryness,  redissolved,  and  filtered.”  In  the  filtrate  the  phosphoric 
acid  was  determined  by  Heliner’s  method. 

The  conclusions  were  reached  that  a 1 per  cent  citric  acid  solution 
appears  to  give  indications  fairly  bearing  out  the  manurial  properties 
of  pliosphatic  materials  as  recognized  by  experience  in  the  field,  and 
that  uthe  use  of  ammonium  citrate  (the  reagent  ordinarily  employed  as 
a means  of  diagnosing  the  condition  of  insoluble  phosphates)  being 
clearly  based  upon  wrong  principles  should  be  abandoned,  and  the 
method  of  Tollens  and  Stutzer  adopted.” 

Warington,  in  a discussion  of  Dyer’s  paper,*  suggested  that  a mix- 
ture of  citric  acid  and  a citrate  as  proposed  by  Wagner  (10  grams  of 
the  former  and  150  grams  of  the  latter,  diluted  to  one  fifth  when  used) 
promised  in  the  light  of  the  results  reported  to  give  more  accurate  results 
than  the  citric  acid  solution,  in  the  study  both  of  soils  and  pliosphatic 
fertilizers.  He  pointed  out  that  the  results  reported  showed  that  the 
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action  of  the  acid  solution  on  the  soil  did  not  always  correspond  to  $ 
that  of  the  barley  roots,  and  that  in  the  examination  of  certian  phos-  Cl1 
phates  the  acid  solution  was  fully  as  unreliable  as  the  ammonium  citrate  Pa 
solu  tion. — w.  H.  B.  i>( 

Assimilation  of  the  gaseous  nitrogen  of  the  air  by  microbes,  llt 
S.  Winogradsky  (Cornet.  Rend.,  118  (1894),  No.  7,pp.  353-355).  —In  a ] # 
previous  article*  the  author  has  shown  that  there  is  little  difficulty  in  ! I1 
isolating  the  microorganisms  which  fix  nitrogen  in  the  soil  by  the  use  i 
of  cultures  deprived  of  combined  nitrogen.  $ ^ 

By  simple  processes  of  purification  a mixture  of  only  three  bacilli  was  & 
obtained.  Of  these  three,  which  were  evidently  adapted  to  life  in  a ! 
medium  very  poor  in  nitrogen,  only  one  appeared  to  be  endowed  with  ' 
the  function  of  assimilating  gaseous  nitrogen.  ' < 

Before  discussing  the  pure  cultures  of  this  organism,  three  series  of  I 1 
experiments  with  impure  cultures  are  reported.  These  experiments 
were  made  in  Erlenmeyer  flasks  in  which  the  depth  of  culture  liquid  did 
not  exceed  8 or  9 mm.  The  composition  of  the  liquid  was  in  all  cases  the 
same,  except  that  the  quantities  of  dextrose  and  of  combined  nitrogen 
in  the  form  of  sulphate  of  ammonia  varied.  There  was  always  a slight 
excess  of  carbonate  of  lime. 

The  first  of  these  series  of  experiments  showed  that  in  a medium 
free  from  nitrogen  or  containing  only  traces  of  that  substance  the  gain 
of  nitrogen  was  approximately  proportional  to  the  quantity  of  dextrose 
decomposed.  In  the  first  two  experiments  of  this  series  in  which  the 
conditions  were  normal  the  gain  of  nitrogen  was  2.5  to  3 parts  per 
thousand  of  dextrose;  in  the  second  two  in  which  the  culture  medium 
was  less  thoroughly  aerated  the  gain  was  only  2 to  2.5  parts;  while  in 
the  third  two,  in  which  the  conditions  were  still  further  modified,  the 
gain  fell  to  1.5  parts. 

In  the  second  and  third  series  of  experiments,  in  which  variable 
amounts  of  sulphate  of  ammonia  as  well  as  of  dextrose  were  used,  the 
results  show  that  the  gain  in  nitrogen  depended  upon  the  relative  pro- 
portions of  combined  nitrogen  and  of  dextrose,  no  appreciable  gain  of 
nitrogen  being  produced  with  less  than  6 parts  of  sulphate  of  ammonia 
to  1,000  parts  of  dextrose. 

For  isolating  the  bacillus  which  fixes  the  free  nitrogen  the  anaerobic 
culture  method  of  E.  Boux  in  hermetically  sealed  tubes  on  slices  of 
carrot  was  used  with  good  results.  This  method  of  experimentation,  j 
which  appeared  contradictory  to  the  fact  that  the  bacillus  had  grown 
during  six  months  in  a well  aerated  liquid  was  suggested  by  the  follow- 
ing considerations:  (1)  The  bacillus  is  atypical  butyric  ferment,  and 
(2)  in  the  conditions  of  impure  cultures  it  might  have  been  preserved 
from  the  oxygen  of  the  air  by  the  aerobic  organisms  with  which  it  was 
associated. 

When  inoculated  in  a state  of  purity  in  the  sugar  solution  and 
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f exposed  to  the  air  in  thin  layers  the  bacillus  refused  to  grow.  All  the 
I cultures  remained  sterile  indefinitely,  but  as  soon  as  the  other  two 
I bacilli  or  certain  of  the  common  molds  were  introduced  the  fermenta- 
| tion  and  growth  of  the  bacillus  commenced.  It  appears  that  this  is  a 
universal  characteristic  of  this  bacillus.,  which  is  widely  distributed  in 
| the  soil,  and  sheds  a new  light  on  the  causes  of  the  germination  of  true 
| anaerobes  in  a medium  so  thoroughly  aerated  as  the  soil. 

The  anaerobic  character  of  the  bacillus  was  demonstrated,  however, 
i by  the  fact  that  it  fermented  dextrose  in  the  absence  of  air,  provided  a 
i small  amount  of  ammoniacal  nitrogen  was  added. 

The  condition  which  promotes  the  fixation  of  gaseous  nitrogen  by  this 
i microbe  in  a state  of  purity  is  a thin  layer  of  a sugar  solution  free  from 
combined  nitrogen  in  contact  with  an  atmosphere  of  pure  nitrogen. 
Growth  and  fermentation  under  these  conditions  are  very  active.  Two 
: experiments  each  with  20  grams  of  dextrose  and  without  nitrogen 
showed  gains  of  24.7  and  28  mg.  of  nitrogen,  respectively. 

This  bacillus  does  not  grow  in  bouillon  or  gelatin.  The  principal  pro- 
ducts  of  fermentation  of  the  dextrose  are  butyric  acid,  acetic  acid,  car- 
bonic acid,  and  hydrogen.  The  gas  evolved  during  fermentation  is 
very  rich  in  hydrogen,  containing  sometimes  as  much  as  70  per  cent. 

It  is  believed  that  the  fixation  of  gaseous  nitrogen  is  brought  about 
by  the  contact  of  the  nitrogen  with  nascent  hydrogen  in  the  presence 
of  living  protoplasm,  resulting  in  the  synthesis  of  ammonia  as  an 
immediate  result. — w.  h.  n. 

Influence  of  arsenic  on  plants,  E.  Lyttkens  ( Tidslcr . Landtmdn , 
15  ( 1894 ),  p.  172). — On  examining  a large  number  of  superphosphates  40 
per  cent  were  found  to  contain  arsenic  in  appreciable  quantities,  owing 
to  the  application  of  arsenious  materials  in  the  manufacture  of  the  sul- 
phuric acid.  Experiments  were  therefore  undertaken  to  study  the  effect 
of  arsenic  in  the  ground  on  plants.  Nobbe  has  demonstrated  that  plants 
grown  in  water  cultures  are  very  sensitive  to  even  minute  quantities  of 
arsenic  and  are  greatly  injured  by  it.  The  author’s  experiments  showed 
plainly  that  arsenic  in  the  ground  is  also  a strong  poison  to  plants. 
The  study  of  the  subject  is  being  continued  at  the  Halmstead  Experi- 
ment Station  (Sweden). — F.  w.  w. 

Symbiosis  between  Heterodera  radicicola  and  cultivated 
plants  in  the  Sahara,  P.  Vtjillemin  and  E.  Legrain  ( Compt . Rend., 
118  (1894),  No.  10,  pp.  549-551).— The  authors  mention  the  occurrence  of 
the  nematode  Heterodera  radicicola  upon  the  roots  of  most  of  the  garden 
plants  growing  at  El  Oued  in  southeastern  Algeria.  Carrots,  turnips, 
onions,  beets,  eggplants,  celery,  tomatoes,  etc.,  were  all  affected  and 
showed  upon  their  roots  a varying  number  of  swellings  caused  by  the 
action  of  nematodes.  In  the  case  of  beets,  eggplants,  and  celery  the 
swellings  appeared  only  after  transplanting.  The  plants  did  not  seem 
to  suffer  from  the  parasitism,  but,  on  the  contrary,  those  not  develop- 
ing swellings  showed  a stunted  growth  and  failed  to  mature. 
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The  presence  of  nematodes  in  the  soil  denotes  a sufficient  amount  of  8 

water  in  the  soil  to  enable  plants  to  make  some  growth  in  nearly  arid  P 

regions.  A histological  examination  of  the  enlargements  showed  a c 
very  advantageous  modification  of  the  tissues  caused  by  the  irritation 
of  the  parasites,  permitting  a true  symbiosis  between  the  Heterodera  i 
and  the  plants.  About  the  nematodes  were  developed  numerous  1 
vessels  of  both  primary  and  secondary  tissue  which  had  been  trans-  1 
formed  into  swollen  bladders.  The  protoplasm,  rich  in  nitrogen  aud  I] 
poor  in  starch,  imprisoned  within  the  cell  walls  large  quantities  of 
water.  The  cell  walls  become  thickened,  lose  their  character  as  collen- 
chyma  and  become  small  w iter  reservoirs.  Through  a great  number 
of  punctures  the  utricles  are  permitted  to  take  the  water  and  distribute 
it  to  other  cells  lying  near. 

The  garden  at  El  Oued  was  composed  of  a very  sandy  soil  which 
absorbed  twice  a day  a great  quantity  of  water.  Through  the  inter- 
vention of  the  structures  induced  by  the  parasites  a sufficient  quantity 
of  water  is  held  in  reserve  to  protect  the  plants  during  the  intervals 
between  the  periods  of  irrigation.  The  transformation  of  vessels  and 
larger  cells  was  noticed  in  the  beet,  celery,  eggplant,  and  tomato.  In 
the  case  of  the  onion  the  nematode  confined  itself  to  the  outer  layers  of 
the  root,  avoiding  the  central  cylinder.  In  the  case  of  turnips  and 
carrots  the  vessels  are  formed  much  in  the  same  way  but  soon  disap- 
pear and  their  places  are  taken  by  vessels  which  are  not  transformed 
and  by  parenchyma.  By  these  means  turnips  and  carrots  are  better 
able  to  withstand  drought  and  this  modification  is  evidently  brought 
about  by  the  attacks  of  the  nematodes. 

The  tubercles  ordinarily  formed  by  the  lower  organisms  upon  the 
roots  of  legumes  were  not  found  at  this  place,  but  a little  distance 
away  on  the  northern  shore  of  Lake  Melrir  the  author  observed  the 
tubercles  on  the  roots  of  Medicago.  Their  ability  to  resist  drought  and 
their  symbiotic  influence  on  vegetables  where  cryptogamic  symbiosis  is 
precluded,  in  the  authors’  opinions  make  nematodes  of  great  benefit 
here,  instead  of  being  the  destructive  agents  they  are  usually  consid- 
ered.— w.  H.  E. 

Influence  of  salts  of  potassium  on  nitrification,  J.  Dumont  and  J. 
Crochetelle  ( Compt . Rend .,  118  {1894),  No.  11,  pp.  604-606). — In  a for- 
mer paper*  the  authors  called  attention  to  the  beneficial  influence 
which  potash  salts  exerted  on  soils  rich  in  humus  and  lime.  In  the 
present  article  experiments  on  moor  soil  containing  185  grams  of  humus 
and  only  2.85  grams  of  lime  per  kilogram  of  soil  are  reported.  The 
soil  samples  were  kept  in  an  oven  at  a constant  temperature  of  25°  0., 
and  maintained  in  a proper  state  of  moisture  by  frequent  watering.  Car- 
bonate of  potash  at  rates  of  0.1  to  6 per  cent  and  sulphate  of  potash  at 
rates  of  0.5  to  5 per  cent  were  applied  in  solutions  to  the  soil.  After 
twenty  days  the  soils  were  leached  and  the  nitric  nitrogen  per  1,000 

* Compt.  Rend.,  117  (1893),  No.  20,  pp.  670-673  (E.  S.  R.,  vol.  v,  p.  903). 
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grams  of  soil  determined.  The  results  show  that  the  carbonate  of 
potash  promoted  nitrification,  even  when  used  at  rates  of  4 to  6 per 
! cent  of  the  soil. 

The  sulphate  of  potash  was  ineffective  in  the  present  case,  although 
! in  former  experiments  on  humus-calcareous  soils  it  had  given  extraor- 
dinary results,  even  when  applied  in  large  doses.  Apparently  this 
result  was  due  to  the  fact  that  the  moor  soil  used  was  comparatively 
poor  in  lime.  This  fact  was  verified  by  a new  series  of  experiments  in 
which  a mixture  of  sulphate  of  potash  and  carbonate  of  lime  was 
applied.  The  lime  renders  the  sulphate  of  potash  effective  by  trans- 
forming it  into  carbonate.  It  was  observed  that  the  leachings  obtained 
from  soils  to  which  sulphate  of  potassium  had  been  added  were  color- 
less, while  those  to  which  a mixture  of  sulphate  of  potassium  and  lime 
had  been  added  were  highly  colored.  This  is  due  to  a solution  of  the 
organic  matter  in  the  carbonate.  The  drainage  water  also  showed  the 
presence  of  considerable  amounts  of  sulphate  of  lime. 

These  experiments  show  in  general  that  gardeners  who  use  soils  very 
rich  in  humus  can  very  materially  promote  nitrification  by  adding 
unleached  ashes  or  sulphate  of  potassium,  provided  that  in  the  latter 
case,  if  the  soil  is  relatively  poor  in  lime,  a previous  application  of  lime 
is  made.  Since  it  is  not  possible  in  practice  to  apply  the  excessive 
amounts  of  these  salts  which  were  used  in  these  experiments,  it  is  urged 
that  the  facts  demonstrated  in  these  investigations  should  be  applied  in 
the  preparation  of  composts  to  be  subsequently  used  on  the  soils  under 
cultivation. — w.  h.  b. 

The  inoculation  of  clay  soil  for  lupines,  A.  Schmitter  ( Inau- 
gural Dissertation , Heidelberg ; abs.  in  Bot.  Centbl .,  57  (1894),  No.l,pp.  25 , 
26). — When  cultivated  clay  soil  was  inoculated  with  earth  containing 
bacteria  from  the  root  tubercles  of  lupines  only  negative  results  were 
secured.  When,  however,  soil  previously  uncultivated  was  inoculated 
in  the  same  way,  the  increase  in  the  weight  of  lupine  plants  in  the 
inoculated  soil  ranged  between  11  and  32  per  cent.  The  difference  in 
the  growth  on  inoculated  and  uninoculated  soil  was  here  apparent  to 
the  eye. 

Soil  inoculation  was  especially  advantageous  on  sterilized  soil.  Here 
the  tubercles  on  the  inoculated  area  weighed  about  100  times  as  much 
as  on  the  areas  not  inoculated.  These  results  have  a practical  bearing 
for  new  ground  only. — j.  F.  d. 

The  analytical  determination  of  probably  available  “ mineral” 
plant  food  in  soils,  B.  Dyer  (Jour.  Cliem.  Soc .,  London , 1894,  Mar., 
pp.  115-167;  and  Cliem.  News,  69  (1894),  No.  1789,  pp.  113,  114). — After 
brief  introductory  remarks  on  soil  analysis  in  general,  the  author  gives 
short  notices  of  the  more  important  papers  hitherto  published  on  the 
study  of  the  availability  of  plant  food  in  the  soil. 

To  decide  upon  the  solvent  which  Avas  most  likely  to  give  an  accu- 
rate measure  of  the  phosphoric  acid  and  potash  available  to  plants  in 
22431— No.  10 G 
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the  soil,  determinations  were  made  of  the  average  acidity  of  the  root 
sap  of  about  100  plants,  belonging  to  20  natural  orders,  to  find  out  if 
possible  the  strength  of  the  natural  solvent  which  jfiants  have  at  their 
command.  The  methods  pursued  and  the  results  obtained  in  the  inves- 
tigation are  given  in  detail.  The  acidity  in  the  case  of  different  orders 
of  plants  varied  from  0.34  per  cent  (calculated  as  citric  acid)  in  Solanacece 
(potato)  to  3.4  per  cent  in  Rosacece ,*  and  averaged  0.91  per  cent  for  the 
20  orders.  The  results  were  thought  to  indicate  that  the  1 percent 
citric  acid  solution  proposed  by  Tollens  and  Stutzer  for  the  determina- 
tion of  reverted  phosphoric  acid  in  manures  would  probably  meet  the 
required  conditions,  and  it  was  decided  to  test  it  on  soils  of  known 
history  and  recorded  fertility.* 

For  this  purpose  22  plats  of  the  experimental  barley  field  at  Rotham- 
sted  were  sampled,  and  the  samples  subjected  to  separate  investigation, 
including  careful  determinations  of  the  total  potash  and  phosphoric 
acid  and  of  that  soluble  in  strong  hydrochloric  acid  and  in  1 per  cent 
citric  acid  solution.  The  method  used  in  determining  citric-acid  soluble 
potash  and  phosphoric  acid  was  as  follows : 

UA  weight  of  air-dry  soil,  corresponding  to  200  grams  of  completely 
dried  soil,  was  placed  in  a bottle  with  2 liters  of  distilled  water,  in 
which  was  dissolved  20  grams  of  pure  citric  acid.  The  soil  was 
allowed  to  remain  in  contact  with  the  1 per  cent  citric  acid  solution 
for  seven  days,  being,  except  on  one  day,  shaken  up  a great  many 
times  each  day,  i.  e.,  whenever  the  soil  had  settled  well  down.  The 
bottles  rested,  however,  at  night.  Altogether  the  shaking  up  of  the 
soil,  which  was  not  violent,  but  only  sufficient  to  break  up  the  cake 
of  mud  which  formed  each  day,  may  have  been  performed  on  each 
sample  about  400  times.  The  temperature  ranged  between  10°  and 
19°  C.  and  averaged  about  15°  O.  The  experiments  being  made  in 
winter,  it  was  practically  impossible  to  keep  a constant  temperature  in 
the  laboratory,  and  the  bottles  were  too  large  and  too  numerous  to  be 
placed  in  any  ordinary  constant  temperature  closet.  On  the  whole 
the  conditions  throughout  the  22  experiments  may  be  said  to  have 
been  fairly  even. 

u After  seven  days’  treatment  as  above  the  solutions  were  filtered. 
Five  hundred  cubic  centimeters,  that  is,  the  solutions  from  50  grams 
of  soil,  was  used  for  each  determination.  In  each  case  the  solution 
was  evaporated  to  dryness  in  a platinum  basin  and  gently  incinerated 
at  a low  temperature.  The  residue  was  dissolved  in  pure  hydrochloric 
acid,  evaporated  to  dryness,  redissolved,  and  filtered.  In  the  filtrate 
the  phosphoric  acid  or  potash,  as  the  case  might  be,  was  determined  by 
Hehner  and  Tatlock  methods,  and  as  the  actual  precipitate  weighed 
represented  50  grams  of  soil,  multiplication  of  any  experimental  error 
in  converting  into  percentages  was  minimized.” 


“For  method  used  by  Maercker  for  this  purpose,  see  E.  S.  R.,  vol.  v,  p.  471. 
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The  history  of  the  plats,  the  methods  used,  and  the  results  obtained 
are  given  in  detail,  with  full  discussion.  The  general  conclusion  was 
reached  that  the  use  of  the  citric  acid  solution  gives  valuable  indica- 
tions of  the  available  fertility  of  soils  such  as  are  not  obtained  in  ordi- 
nary soil  analysis,  and  the  results  suggest  that,  when  a soil  is  found  to 
contain  as  little  as  about  0.01  per  cent  of  phosphoric  acid  soluble  in  a 1 
I per  cent  solution  of  citric  acid,  it  would  be  justifiable  to  assume  that  it 
| stands  in  immediate  need  of  phosphatic  manure.  The  potash  supply 
of  soils  appears  to  be  more  complicated  than  that  cf  phosphoric  acid 
[ and  needs  further  investigation.  The  results  in  the  present  case  indi- 
cate that  the  limit  “ marking  the  nonnecessity  of  special  potash  appli- 
cations” probably  lies  below  0.005  per  cent  of  citric-acid  solublepotash. 

u Appended  to  the  account  of  the  work  on  soils  is  an  account  of 
some  experiments  on  phosphatic  manurial  materials,  comparing  the 
solvent  action  of  alkaline  ammonium  citrate  and  dilute  citric  acid, 
the  result  of  which  is  to  confirm  the  views  of  Tollens  and  Stutzer,  to 
the  effect  that,  although  ammonium  citrate  may  suffice  to  dissolve 
6 reverted’  or  4 retrograde7  phosphate,  it  does  not  suffice  to  indicate 
1 available ’ phosphate,  and  that  its  use  ought  to  be  superseded  by  that 
of  a weak  solution  of  citric  acid.” 

In  the  notice  of  the  article  published  in  Chemical  News , an  account  of 
the  discussion  of  the  paper  by  Sir  J.  Henry  Gilbert,  R.  Warington,  and 
others  is  given. — w.  h.  b. 

The  physiological  value  of  soil-soluble  phosphoric  acid,  J. 

Stocklasa  {Mitt.  Ver.  Ford,  landw.  Versucliw.  Oesterr .,  1893 , No.  8, 
part  JJ,  pp.  140-146). — The  water-soluble  portion  of  superphosphates 
consists  of  orthophosphoric  acid,  monocalcium  phosphate,  monomagne- 
sium phosphate,  monoferric  phosphate,  and  monoaluminum  phosphate. 
Of  these  the  orthophosphoric  acid  and  monocalcium  phosphate  largely 
predominate  in  ordinary  superphosphates.  These  substances  undergo 
various  changes  when  brought  into  contact  with  the  sulphates,  carbon- 
ates, and  silicates  of  iron  and  alumina  by  which  their  solubility  is 
impaired.  It  is  an  error,  however,  to  class  the  aluminum  salts  with  the 
iron  salts  in  this  respect,  since  aluminum  sulphate,  the  form*  most  com- 
mon in  superphosphates,  does  not  form  insoluble  compounds  with 
orthophosphoric  acid  and  monocalcium  phosphate,  although  aluminum 
silicate  does  form  an  insoluble  compound  with  the  latter  substance. 
The  author’s  investigations  have  shown  that  the  water-soluble  phos- 
phoric acid  of  superphosphates  is  changed  by  the  action  of  the  alumi- 
num and  ferrous  and  ferric  salts  of  the  soil  into  u mono-di-ferric  phos- 
phate,” Fe203(P205)2.8H20,  u mono-di-aluminum  phosphate,”  A1203 
(P205)2.8H20  (formed  by  action  of  aluminum  silicate),  and  u di-tri-ferric 
phosphate”  (Fe203)4(P205)5.3H20. 

These  salts  were  prepared  in  quantity  and  applied,  with  monocalcium 
phosphate  and  orthophosphoric  acid  in  amounts  furnishing  50  and  100 
kg.  of  phosphoric  acid  per  hectare,  both  with  and  without  sulphate  of 
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potash  (at  the  rate  of  40  kg.  of  potash  per  hectare)  and  nitrate  of  soda 
(in  amounts  furnishing  48  and  100  kg.  of  nitrogen  per  hectare),  on  v 
three  series  of  duplicate  plats  of  soil  of  known  composition  planted  to  jo 

sugar  beets.  § t 

The  yield  and  sugar  content  of  the  crop  produced  in  each  case  is 
tabulated,  the  yield  of  sugar  per  hectare  being  calculated.  I;  i 

It  appears  that  where  nitrogen  and  potash  were  not  applied,  mono- 
calcium phosphate,  orthophosphoric  acid,  mono-di-ferric  phosphate,  and 
mono-di-aluminum  phosphate  gave  better  results  both  as  regards  quan- 
tity and  quality  than  di-tri-ferric  phosphate.  An  application  of  100  kg. 
of  phosphoric  acid  in  the  form  of  monocalcium  phosphate  alone  per 
hectare  reduced  the  yield.  An  application  of  100  kg.  of  phosphoric 
acid  in  the  form  of  mono-di-ferric  phosphate  and  mono-di-aluminum  phos- 
phate gave  the  same  results  as  an  application  of  50  kg.  of  phosphoric 
acid  m the  same  forms. 

Where  nitrate  of  soda  and  sulphate  of  potash  were  used  there  was  a 
wide  difference  between  results  produced  by  monocalcium  phosphate 
and  orthophosphoric  acid.  The  previous  observation  of  the  author  that 
monocalcium  phosphate  gives  better  results  on  soils  deficient  in  lime 
than  orthophosphoric  acid  was  confirmed  in  these  experiments.  Ortho- 
phosphoric acid  is  much  more  readily  transformed  into  insoluble  com- 
pounds by  aluminum  and  ferrous  and  ferric  salts  in  the  soil  than 
monocalcium  phosphate.  The  best  proof  of  this  is  that  in  these  experi- 
ments orthophosphoric  acid  gave  the  same  result  as  mono-di-aluminum 
phosphate  and  mono-di-ferric  phosphate.  This  result  confirms  the 
author’s  statement  that  the  water-soluble  phosphoric  acid  in  the  soil 
after  a certain  time  is  changed  into  these  insoluble  combinations. 

By  using  100  kg.  of  jihosphoric  acid  in  the  form  of  monocalcium 
phosphate  and  48  kg.  of  nitrogen  in  the  form  of  nitrate  of  soda  the 
yield  was  not  affected,  but  the  quality  of  the  beets  was  improved. 

With  applications  of  100  kg.  of  phosphoric  acid  in  the  form  of  mono-di- 
aluminum phosphate,  mono  di-ferric  phosphate,  and  di-tri-ferric  phos- 
phate under  the  same  conditions  the  yield  was  the  same  as  with  50  kg. 
of  phosphoric  acid. 

With  applications  of  100  kg.  of  nitrogen  in  the  form  of  nitrate  of 
soda  the  monocalcium  phosphate  increased  the  yield  of  sugar  beets; 
with  the  di-tri-ferric  phosphate  it  increased  the  yield  also,  but  did  so  at 
the  expense  of  the  sugar  content.  This  may  be  explained  as  follows : 
Although  the  phosphoric  acid  was  present  in  double  quantity  the  plant 
was  rendered  incapable  of  taking  up  the  necessary  phosphoric  acid  on 
account  of  paralysis  of  the  root  hairs  due  to  the  abnormal  amount  of 
nitrate  of  soda  in  the  soil,  and  as  a consequence  the  beets  grew  rapidly 
at  the  expense  of  the  sugar  content.  The  practical  deduction  from  these 
experiments  is  that  while  an  application  of  48  kg.  of  nitrogen  in  the 
form  of  nitrate  of  soda  is  beneficial,  larger  applications  may  be 
injurious. 
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In  combination  with  nitrate  of  soda  the  mono-di-aluminum  phosphate 
was  easily  assimilable  and  gave  practically  the  same  results  as  the 
orthophosphoric  acid.  The  mono-di-ferric  phosphate  stands  next,  and 
the  di-tri-ferric  phosphate  last.  In  combination  with  100  kg.  of  nitrogen 
in  the  form  of  nitrate  of  soda  the  phosphates  used  gave  the  following 


results : 

Kilograms  of 
sugar  per  hectare. 

Mouocalcium  phosphate 6,  450 

Mono-di-aluminum  phosphate 6,  040 

Orthophosphoric  acid 6,  015 

Mono-di-ferric  phosphate 5, 538 

Di-tri-ferric  phosphate _ 3,  537 

— W.  H.  B. 


On  the  starch  content,  of  Norwegian  potatoes,  J.  Sebelien 
( Norsk  Landmansblad , 13  ( 1894 ),  pp.  68-70). — The  starch  was  deter- 
mined in  122  samples  of  potatoes  grown  on  85  farms  in  different  parts 
of  Norway.  The  following  summary  shows  the  results  of  the  examina- 
tion : 

Under  13.90  per  cent  starch,  20  samples  — 16.4  per  cent  of  total  number. 

Under  14.15  per  cent  starch,  22  samples— 18  per  cent  of  total  number. 

Under  1 6--pr  per  cent  starch,  38  samples  = 31.1  per  cent  of  total  number. 

Over  17  per  cent  starch,  42  samples  = 34.4  per  cent  of  total  number. 

Highest  per  cent  found,  20.59. 

Thirty-nine  samples,  or  32  per  cent  of  the  total  number  examined, 
were  Magnum  bonum  potatoes;  only  3 samples  of  this  variety  contained 
less  than  13.9  per  cent  of  starch,  and  31  samples  contained  over  15  per 
cent  of  starch.  The  potatoes  containing  20.59  per  cent  of  starch  gave 
only  a very  light  yield — 96  bushels  per  acre.  Potatoes  had  been  grown 
for  a generation  on  the  piece  of  land  producing  this  crop.  The  highest 
yield  obtained  with  any  of  the  samples  was  640  bushels  per  acre.  The 
starch  content  of  this  sample  could  not  be  determined  on  account  of 
the  bad  condition  of  the  potatoes  when  received  at  the  laboratory. — 
F.  w.  w. 

On  propagation  of  woody  plants  through  grafting  under  glass 
protectors,  E.  Lindgren  (Kgl.  Landt.  Akad.  Hcindl.  Tidskr .,  33  (1894), 
pp.  58-63). — The  author  describes  the  methods  adopted  for  the  propaga- 
tion of  shrubs  and  trees  at  the  Swedish  Agricultural  College.  The 
cuttings  are  placed  under  glass  protectors,  so-called  grafting  tubes, 
either  in  sand  beds  or  in  flower  pots  or  in  the  open  air.  The  grafting 
tubes  are  glass  cylinders  closed  at  one  end,  of  the  shape  of  large  test 
tubes,  about  5£  inches  long  and  1 inch  wide.  If  the  cutting  is  rather 
long  some  white  moss  is  wrapped  around  it  below  the  cut  and  the 
grafting  tube  pressed  over  the  moss  and  thus  held  in  position.  Grafting 
wax  may  be  used  with  these  glass  protectors;  but  the  use  of  grafting 
wax  has  lately  been  abandoned  altogether  at  the  agricultural  college 
after  a thorough  investigation  of  the  question  continued  for  several 
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years.  Grafting  in  the  open  air  by  means  of  glass  tubes  may  be  advan- 
tageously practiced  for  roses,  maple,  alder,  birch,  beech,  etc.,  as  well  ! co 
as  for  fir  trees  and  for  gooseberries,  currants,  etc. — f.  w.  w. 

Some  bacterial  diseases  of  plants,  Prillieux  and  Delacroix 
{Compt.  Rend.,  118  {1894),  No.  12,  pp.  668-671). — In  1890  the  authors  :!  11 
reported  a bacterial  disease  of  potatoes  and  pelargoniums  caused  by  11 
Bacillus  caulivor us.  Since  that  time  numerous  plants  have  been  found 
subject  to  bacterial  diseases,  some  of  which  are  here  given : 

Clematis. — The  stem  is  attacked  at  the  collar,  and  the  plant  quickly 
wilts  and  dies.  ; ' 

Begonias. — These  are  first  attacked  in  the  greenhouse.  The  petioles  1 
drop  and  the  leaves  are  turned  from  their  normal  positions.  The  paren-  1 
chyma  cells  are  seen  swarming  with  bacteria.  The  leaves  become 
yellow  and  dried  in  narrow  spots  and  lines, -which  increase  until  the 
the  whole  leaf  is  involved  and  completely  destroyed.  Later  the  disease 
spreads  to  the  stem  and  other  leaves  until  the  whole  plant  perishes.  A 
similar  disease  was  noticed  on  gloxinias.  The  bacillus  present  was 
1 J p long  by  \ to  ^ in  diameter.  When  developed  either  in  broth  or  in 
gelatin  the  medium  takes  on  a very  marked  greenish  yellow  color, 
which  is  increased  by  shaking.  The  coloration  of  the  medium  resembles 
that  produced  by  Bacillus  pyocyanus. 

Grapes. — In  the  grape  houses  of  northern  France,  and  rarely  upon 
the  trellises,  was  observed  a disease  of  grapes  characterized  by  the 
appearance  on  the  stems  of  the  bunches  of  bright  fawn-colored  spots  j 
deepening  in  color  as  they  grow  older.  The  disease  spreads,  involving 
stem  and  fruit  drying  them  up.  It  makes  its  appearance  some  time 
before  raisin  harvest,  and  hence  is  of  considerable  importance.  In  the 
infested  cells  are  found  numerous  bacilli  1|  by  f /a.  In  cultures  they 
greatly  resemble  Bacillus  caulivor  us,  except  the  greenish  color  is  not  so 
marked.  The  identity  of  the  two  is  probable. 

Specimens  of  dying  vines  received  from  Tunis  showed  diseased  spots 
upon  their  roots  and  the  lower  parts  of  the  stems.  The  woody  tissue 
and  particularly  the  medullary  rays  were  browned  and  had  degener- 
ated into  a gummy  mass,  filled  with  numerous  colonies  of  short  bacilli. 

In  cultures  the  bacilli  formed  short  chains  1 to  1J  ja  long,  but  did 
not  color  the  culture  medium.  Inoculations  made  on  the  base  of  sound 
vines  produced  all  the  symptoms  of  the  disease. 

The  shoots  of  vines  received  from  St.  Aignan  showed  various  lesions 
resembling  in  part  the  anthracnose  of  grape,  but  an  anatomical  exami- 
nation showed  the  same  condition  as  that  given  above  for  the  specimens 
received  from  Tunis.  The  authors  consider  the  bacteria  in  each  case 
as  identical,  and  think  this  is  the  same  as  the  disease  known  in  Italy 
as  umal  nero.” 

Cyclamen. — The  petioles  of  leaves  and  peduncles  of  flowers  were  seen 
to  bend,  wilt,  and  die,  together  with  the  organs  which  they  supported. 

By  cultures  the  authors  separated  a very  motile  short  bacillus  § p long? 
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which  forms  chains  of  about  pi.  Cultures  of  this  did  uot  show  the 
color  given  by  Bacillus  caulivorus. 

Tobacco. — For  some  years  the  tobacco  crop  in  Russia  and  Austria 
has  fallen  off,  due  to  the  increasing  severity  of  a bacterial  disease,  and 
in  Garonne  V alley  of  France  it  has  been  very  destructive.  In  Germany 
the  disease  is  called  the  mosaic  disease.  It  is  characterized  by  the  dis- 
coloration in  spots  of  the  leaf.  A little  later  the  spots  become  dry  and 
of  a greenish  yellow  color,  marked  with  a deeper  colored  border  where 
the  cells  become  suberized,  checking  the  further  spread  of  disease.  It 
has  become  quite  abundant  in  southeastern  France,  where  it  is  known 
under  the  name  u nielle.”  In  the  affected  cells  was  observed  a bacillus 
of  about  the  same  dimensions  as  that  reported  above  for  the  Cyclamen, 
which  forms  into  chains,  but  is  a little  shorter  and  more  motile.  It 
has  not  been  seen  to  form  spores.  In  cultures  it  gives  a tawny  color  to 
its  medium. 

Tomatoes. — In  several  localities  of  France  tomatoes  are  affected  by  a 
bacterial  disease.  The  fruit  becomes  brown  and  rotted  upon  the  upper 
part  with  the  insertion  of  the  style  as  a center.  The  cells  are  full  of 
bacilli  | to  1 pi  long  by  \ to  ^ in  diameter.  They  do  not  form  into  chains, 
but  group  themselves  as  compact  zooglea.  The  bacillus  is  slightly 
motile  and  changes  the  color  of  its  culture  medium  to  a light  green. 
It  is  probable  that  the  infection  of  the  tomato  is  through  the  style  while 
the  plant  is  yet  in  bloom.  Successful  inoculations  with  drops  of  a cul- 
ture medium  placed  in  the  flowers  have  been  made.  The  disease  may 
also  be  caused  by  inoculating  with  a needle  through  the  skin  of  the 
young  fruit. 

Gladioli. — The  bulbs  of  gladioli  sometimes  presented  on  their  surface 
brownish  spots  where  the  tissue  was  deeply  corroded.  In  the  rotting 
cells  was  found  a short  bacillus,  very  motile,  1 to  1J  u long,  which  did 
not  change  the  color  of  the  culture  medium. 

Apples. — Different  varieties  were  found  showing  bacterial  diseases. 
When  the  fruit  is  cut  open  portions  appear  vitreous,  and  afterwards  these 
cells  perish,  forming  small  groups  of  tawny  color,  having  a cork-like 
appearance.  This  disease  is  due  to  Micrococcus  sp.,  which  does  not  color 
the  culture  medium. 

The  authors  expect  to  continue  their  experiments  and  investigations 
on  the  bacterial  diseases  during  the  ensuing  season. — w.  h.  e. 

Means  of  preserving  wood  against  the  attacks  of  insects,  £. 

Mer  ( Compt.  Bend .,  117  (1893),  No.  21,  pp.  694-698). — The  author  found 
tnat  the  species  of  trees  most  often  attacked  by  insects  are  those 
whose  wood  is  characterized  by  a large  amount  of  starch.  He  noticed 
that  the  dust  resulting  from  insect  ravages  contained  no  starch  even 
when  the  wood  eaten  contained  this  substance  in  abundance.  In  order 
to  rid  the  wood  of  the  starch  the  bark  may  be  removed  from  the  standing 
trees  three  or  four  months  before  they  are  cut.  The  author  also  found 
that  a simple  girdling  of  the  trees  high  up  on  the  trunk  and  the  destruc- 
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tion  of  any  branches  putting  out  below  this  girdling  accomplished  the 
same  end.  ; m 

Oak  poles  30  or  40  cm.  in  diameter  were  barked  one  year  before  being  1 pi 
cut,  and  these,  with  others  not  barked,  were  stored  under  shelter.  A few  j ai 
of  the  unbarked  poles  were  stripped  of  their  bark  a#s  soon  as  put  under  Id 
shelter,  while  the  bark  was  left  on  others.  At  the  end  of  three  years 
the  poles  not  barked  had  become  much  injured.  Those  stripped  of  jbheir  ft 

bark  after  being  cut  had  been  attacked,  but  less  severely  than  the  pre-  p 
ceding.  Those  which  had  been  barked  when  standing  were  uninjured.  ■;  d 

Oak  logs  of  forty  years’  growth,  which  had  been  girdled  toward  the 
end  of  May,  1890,  and  cut  the  following  October,  were  likewise  stored, 
and  with  them  a number  of  similar  logs  stripped  of  their  bark  after 
being  cut.  All  these  were  left  for  three  years  in  an  exposed  locality. 

The  oak  logs  barked  after  being  cut  suffered  severely,  while  there  was 
no  trace  of  worm-eating  on  the  logs  which  were  barked  five  months 
before  being  cut.  The  logs  which  had  been  simply  girdled  some  months 
before  cutting  and  then  barked  after  cutting  were  also  perfectly  pre- 
served against  insect  attacks. 

The  author  regards  the  sirring  as  the  best  time  for  barking  or  girdling 
standing  trees,  and  finds  that  when  the  operation  is  performed  at  this 
time  the  starch  disappears  by  autumn  and  the  timber  can  then  be  cut 
without  fear  of  insect  ravages.— J.  E.  D. 

The  assimilation  of  lime  and  phosphoric  acid  in  the  animal 
body,  J.  Neumann  {Jour.  Landiv.,  41  {1893 J,  No.  4 , pp.  343-380 ; abs. 
in  Ctiem.  Centbl .,  65  {1894),  No.  11,  pp.  561,  562). — The  author’s  purpose 
was  to  determine  the  effect  of  adding  lime  and  phosphoric  acid  to  the 
normal  diet  of  immature  animals.  In  the  first  experiment  a calf  five 
and  a half  weeks  old  received  15  kg,  of  skim  milk  daily  during  the 
first  period  of  five  days.  To  this  ration  there  was  added  during  the 
second  period  of  four  days  12  grams  of  calcium  phosphate  contain- 
ing 33.33  per  cent  of  phosphoric  acid.  In  the  transition  period  of  two 
days  between  the  first  and  second  periods  6 and  8 grams,  respectively, 
of  the  phosphate  was  added  to  the  food,  in  order  to  gradually  accustom 
the  animal  to  it.  In  every  case  twenty-four  hours  was  allowed  for  the 
digestion  of  the  food,  and  hence  the  food  of  one  day  was  regarded  as 
producing  the  excrement  voided  on  the  following  day.  The  amounts 
of  lime  and  phosphoric  acid  consumed,  excreted,  and  retained  in  the 
body  per  day  are  shown  in  the  following  table: 


Lime  and  phosphoric  acid  consumed,  excreted , and  retained  in  the  animal  body. 


First 

period. 

Transi- 

tion. 

period. 

Second 

period. 

First 

period. 

| 

Transi- 

tion 

period. 

| Second 
period. 

Rime : 

Consumed  

Grams. 
24.  63 
12.  86 
11.77 

Grams. 
27.38 
14. 42 
12.  96 

Grams. 
29. 19 
16.  77 
12.42 

Phosphoric  acid : Grams. 

Consumed 30.  46 

Grams. 
32.83  | 
16.87 
15.96 

Grams. 
32.  33 
18.  39 
15.94 

Excreted 

Excreted i 14.  91 

Retained 

Retained j 15.55 
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Of  the  phosphoric  acid  consumed  there  was  retained  in  the  first 
period  51.1  per  cent ; in  the  second  period,  46.5  per  cent.  Of  the  excreted 
phosphoric  acid  the  urine  contained  13.505  grams  in  the  first  period 
and  16.831  grams  in  the  second;  the  solid  feces  contained  1.405  grams 
in  the  first  period  and  1.558  grams  in  the  second. 

In  the  second  experiment  a calf  eight  weeks  old  was  used,  and  was 
fed  daily  16  kg.  of  skim  milk.  The  first  period,  including  a preparatory 
period  of  three  days,  lasted  six  days.  The  transition  period  lasted  two 
days.  In  the  second  period  of  five  days  7.5  grams  of  calcium  carbonate 
containing  54.23  per  cent  of  lime  was  added  to  the  milk  daily.  After 
another  transition  period  of  two  days,  a third  period  of  five  days  began 
in  which  the  food  was  the  same  as  in  the  first  period.  The  results 
appear  in  the  following  table: 


Lime  and  phosphoric  acid  consumed,  excreted,  and  retained  in  the  animal  body. 


First 

period. 

First 

transition 

period. 

Second 

period. 

Second 

transition 

period. 

Third 

period. 

Lime: 

Grams. 

Grams. 

Grams.  1 

Grams. 

Grams. 

Consumed | 

\ 26. 252 

27.478 

30.008  1 

26. 407 

26. 412 

Excreted 

14.562 

14. 854 

15.820 

15. 285 

14. 776 

.Retained I 

11.  690 

12.  624 

14. 188 

11. 122 

11. 636 

Phosphoric  acid: 

Consumed 

34.  039 

33.  863 

33.980 

34.240 

34.  247 

Excreted i 

19.  511 

19. 712 

19.327  ! 

19.  696 

19. 947 

Retained 

14.  528 

14. 151 

14.653 

14.  544 

14. 300 

Of  the  4.07  grams  of  lime  added  to  the  daily  ration  of  milk  2.5  grams, 
or  61  per  cent,  was  apparently  assimilated. — j.  F.  D. 

On  some  poisonous  constituents  of  rape  seed  cake,  F.  Wee- 
enskiold  ( Tidskr . norslce  Landbr .,  1 (1894),  pp.  57-63). — The  author 
states  that  rape- seed  cake  is  the  most  popular  concentrated  feeding 
stuff  in  Norway,  the  number  of  samples  sent  for  examination  to  the 
chemical  control  station  at  Christiania  during  1893  being  98,  against 
58  samples  of  cotton-seed  meal,  28  of  peanut  meal,  and  18  of  rye 
bran,  etc.  It  is  a fact,  however,  that  the  quality  of  the  rape- 
seed  cake  in  the  market  has  greatly  deteriorated  during  late  years. 
Genuine  rape-seed  meal  is  but  seldom  met  with,  and  most  of  what  is 
sold  under  that  name  is  manufactured  from  a highly  impure  East  Indian 
and  South  American  rape  seed,  from  pure  weed  seeds  ( ramson ) from 
southern  Russia,  or  from  “Sarepta  mustard”  (Brassica  juncea,  or  B. 
lanceolata ),  or  a mixture  of  this  variety  and  rape  seed  or  weeds.  Com- 
plaint has  frequently  been  made  of  the  injurious  influence  of  Indian 
rape  seed,  of  the  ravison , and  of  the  goods  containing  Sarepta  mustard. 
It  is  not  known,  however,  what  sxiecial  components  are  the  cause  of 
the  trouble.  In  some  cases  it  is  believed  that  the  volatile  oil  of  mustard 
(sulphocyanide  of  allyl)  produced  from  the  meal  is  the  cause,  but  in 
other  cases  (as  in  case  of  ramson)  no  trace  of  this  oil  is  obtained. 
The  author  investigated  carefully  three  perfectly  identical  kinds  of 
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seeds,  Brassica  lanceolata , B.  glauca  (East  Indian  rape),  and  Eruca 
sativa.  The  East  Indian  rape  seed  examined  had  the  following  com- 
position: Moisture,  6.10;  ash,  3.40;  crude  fat,  42.80;  crude  protein,  23.28 
(nitrogen,  3.73);  crude  fiber,  14.26;  and  nitrogen-free  extract,  10.16  per 
cent.  The  sample  yielded  0.45  per  cent  of  oil  of  mustard  (determined 
by  Sclilicht’s  method).  This  would  correspond  to  about  0.7  per  cent  in 
the  rape  seed  cake  manufactured  from  the  seed.  On  treatment  of  the 
ether  extract  with  dilute  sulphuric  acid  the  presence  of  an  alkaloid, 
choline,  was  established;  sulphocyanide  was  also  found.  In  the  alco- 
holic extract  of  the  seed  about  1.75  per  cent  of  lecithin  was  found  (cal- 
culated from  the  quantity  of  nitrogen  in  the  extract).  The  determina- 
tion of  phosphorus  in  the  ether  and  alcohol  extracts  (Schulze’s  method) 
indicated  a lecithin  content  of  1.20  per  cent.  Determinations  of  the 
sulphocyanide  by  different  methods  gave  0.028  per  cent  and  0.047  per 
cent  present. — f.  w.  w. 

Tuberculosis,  W.  Saunders  and  J.  W.  Robertson  ( Canada  Central 
Experimental  Farm , Bui.  No.  20,  Feb.,  1894 , pp.  36). — A general  discus- 
sion of  tuberculosis  and  detailed  statements  regarding  the  results 
secured  in  making  Koch’s  tuberculin  test  on  13  calves  and  54  other 
cattle.  On  some  individuals  the  injection  of  tuberculin  was  repeated 
several  times. 

In  the  first  test  6 out  of  7 milch  cows  proved  tuberculous,  showing  a rise 
above  the  highest  normal  temperature  of  from  1.4°  to  4.4°  F.  and  of  2.06° 
to  4.75°  E.  above  the  average  normal  temperature.  The  cows  were 
slaughtered,  and  post-mortem  examination  confirmed  the  presence  of 
tuberculosis.  Later  other  cattle  received  one  or  more  injections  of 
tuberculin.  .Of  the  54  head  tested  (omitting  the  young  calves),  embrac- 
ing the  entire  herd,  26  gave  reactions  indicating  the  presence  of  tubercu- 
losis. The  disease  was  most  prevalent  among  cows,  17  out  of  24  being 
affected.  Three  out  of  14  bulls  gave  reactions  indicating  tuberculosis. 
Five  out  of  13  heifers  were  diseased,  giving  after  injection  with  tubercu- 
lin a rise  of  from  2.2°  to  6°  F.  above  highest  normal  temperature.  It 
is  proposed  to  use  these  5 condemned  heifers  to  test  the  claim  that 
tuberculin  has  a curative  action  on  tuberculosis.  Injections  of  small 
quantities  of  tuberculin  will  be  made  at  intervals,  the  resulting 
symptoms  noted,  and  the  final  result  ascertained  by  an  examination  of 
the  internal  organs. 

A second  injection  of  tuberculin  made  a few  days  after  the  first  had 
little  or  no  effect  on  the  temperature.  The  record  of  the  animals  tested 
more  than  once,  while  showing  some  lack  of  uniformity  in  the  results, 
indicates  that  in  most  instances  a period  of  two  to  three  months  is 
sufficient  to  restore  that  condition  of  the  system  which  admits  of  a 
second  characteristic  reaction  on  a repetition  of  the  injection. — J.  F.  D. 

The  composition  and  properties  of  butter  made  from  large  and 
from  small  fat  globules,  E.  Klusemann  ( Inaugural  Dissertation , Leip. 
sic , 1893,  p.  58;  abs.  in  Chem.  Centbl.,1894, 1,  No.  13,  p.  646). — According 
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to  tlie  author’s  investigation  the  size  of  the  fat  globules  affects  the  quali- 
ties of  the  butter.  The  butter  made  from  large  globules  has  a deep  yellow 
color,  a good  taste,  and  is  hard.  That  made  from  small  globules,  on 
the  other  hand,  has  a whitish  color  and  is  inferior  in  consistency  and 
taste.  The  larger  the  proportion  of  large  globules  the  more  completely 
the  milk  creams  and  the  more  rapidly  can  the  cream  be  churned.  The 
melting  point  and  point  of  crystallization  is  lower  for  butter  made  from 
large  globules  than  for  that  made  from  small  globules.  It  appears, 
further,  that  with  the  increase  in  the  number  of  large  globules  there  is 
a perceptible  decrease  in  the  amount  of  fatty  acids  insoluble  in  water; 
or,  in  other  words,  with  the  increase  of  the  proportion  of  small  globules 
there  is  an  increase  in  the  amount  of  fatty  acids  insoluble  in  water. 
The  larger  the  amount  of  fatty  acids  insoluble  in  w^ater  the  higher  are 
the  melting  point  and  the  point  of  crystallization  of  the  fatty  acids. 
That  is,  the  higher  the  stearin  and  palmitin  content  the  lower  the  olein 
content.  On  the  other  hand,  the  volatile  fatty  acids  increase  with  the 
proportion  of  large  globules  in  the  milk.  This,  however,  is  affected  by 
the  period  of  lactation.  The  olein  content  also  usually  increases  with 
the  proportion  of  large  globules.  The  author  found  that  the  olein  con- 
tent and  the  volatile  fatty  acids  corresponded  very  closely. 

The  specific  gravity  of  butter  made  from  relatively  large  globules  was 
found  to  be  lower  than  that  of  butter  made  from  small  globules.  The 
length  of  the  period  of  lactation  and  the  stage  of  lactation  influence 
both  the  content  of  volatile  and  insoluble  fatty  acids. — e.  w.  a. 

Investigations  on  the  rancidity  and  the  acid  number  of  butter, 

V.  von  Klecki  [Leipsic,  1894 , pp.  66;  abs.  in  Milch  Ztg .,  23  ( 1894 ),  Nos. 
12,  pp.  186 , 187;  13 , pp.  203,  204). — The  investigations  here  reported 
were  on  the  effect  of  light,  air,  and  bacteria  on  the  rancidity  of  butter. 
According  to  the  author,  Sigismund  found  that  the  rancidity  of  butter 
was  due  to  the  indirect  action  of  bacteria  and  the  direct  action  of  light 
and  air.  The  present  investigations  were  carried  on  simultaneously 
with  those  of  Sigismund. 

The  author  finds  by  his  experiments  that  the  acidity  of  butter  under 
ordinary  conditions  is  chiefly  due  to  the  activity  of  bacteria  and  not  to 
the  oxidation  of  butter  fat.  With  respect  to  keeping  the  butter  he  finds 
that  butter  must  be  kept  away  from  direct  sunlight  and  at  a low  tem- 
perature, not  because  these  factors  rapidly  increase  the  acidity  of  the 
butter,  as  has  been  believed,  but  because  they  change  the  butter  in 
other-  ways.  Indirect  sunlight  does  little  h arm  to  butter.  The  increase 
in  acidity  which  results  from  the  oxidation  of  the  butter  fat  in  the 
presence  of  light  is  much  smaller  than  that  which  takes  place  in  the 
absence  of  light  and  air  through  the  activity  of  bacteria.  Consequently 
antiseptics  are  of  great  importance  in  keeping  butter,  as  has  long  been 
known  in  practice  and  followed  through  the  use  of  salt. 

The  author’s  resume  of  the  principal  results  of  his  investigations  is 
as  follows: 
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(1)  The  degree  of  rancidity  of  butter  can  not  be  judged  of  directly 
by  the  acidity.  The  acidity  increases  regularly  with  the  age  of  the 
butter,  and  by  the  action  of  heat  and  sunlight  this  goes  on  more  slowly 
than  under  ordinary  conditions.  The  bacteria  are  killed  by  the  action 
of  sunlight  and  their  activity  is  diminished  by  heat.  A butter  kept  in 
the  sunlight  or  in  a warm  place  may  become  rancid  without  becoming 
u sour.”  Conclusions  as  to  the  rancidity  can  be  drawn  from  the  acid 
number  only  when  the  conditions  under  which  the  butter  has  been 
kept  are  known. 

(2)  The  acidity  of  butter  is  due  principally  to  the  action  of  bacteria. 
Oxidation  plays  a far  inferior  part. 

(3)  The  bacteria  occurring  in  butter  are  principally  anaerobic  and  can  i 

vegetate  in  the  dark.  I > 

(4)  Temperatures  of  freezing  and  of  the  blood  hinder  the  production 
of  acid.  The  addition  of  4 per  cent  of  potassium  fluoride  to  the  butter 
entirely  prevents  the  action  of  acid- forming  bacteria  and  the  butter 
retains  its  aroma,  taste,  and  consistency.  Fluorides  can  not  be  used  j 
as  preservatives,  however,  on  account  of  their  poisonous  qualities. 

(6)  Common  salt  hinders  the  action  of  bacteria  in  butter. 

(7)  The  proportion  of  casein  in  butter  has  little  effect  on  the  acidity. 

(8)  Bacteria  die  after  they  have  produced  a certain  quantity  of  acid 
in  the  butter.  On  this  account  the  acid  number  of  butter  reaches  a 
maximum  after  a time,  beyond  which  it  does  not  increase.  This  maxi- 
mum corresponds  to  a rancidity  of  about  17°  to  18°. 

(9)  Light  with  the  exclusion  of  air  and  air  with  the  exclusion  of 
light  have  the  same  effect  on  the  production  of  acid  in  butter.  Acid 
is  produced  in  neither  case  and  therefore  we  find  in  the  butter  only  as 
much  acid  as  could  be  jrroduced  by  the  bacteria. 

(10)  A temperature  of  freezing  and  partial  darkness  have  about  the 
same  effect  in  diminishing  the  production  of  acid  as  salt  in  the  light. 

(11)  The  common  method  of  determining  the  acid  number  of  butter 
is  very  faulty.  If  correct  results  are  to  be  obtained  by  this  method 
the  action  of  the  carbonic  acid  of  the  air  must  be  taken  into  account. — 

E.  w.  A. 

On  the  cooling  of  cream  after  pasteurization,  T.  Berg  ( Nord . 
Mejeri  Tidn .,  9 (1894),  p.  126). — It  has  been  found  in  practical  trials 
that  cream  heated  to  pasteurization  temperature  and  cooled  only 
slightly  produces  a richer  buttermilk  on  churning,  and  consequently  a 
lower  yield  of  butter  than  cream  heated  to  the  same  temperature,  but 
afterwards  thoroughly  cooled.  Some  trials  Were  made  with  pasteur- 
ized and  unpasteurized  cream,  the  mess  of  cream  in  each  trial  being 
divided  into  two  equal  lots,  and  both  treated  alike  except  for  the  pas- 
teurization of  the  one  lot. 
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Trials  with  pasteurized  and  unpasteurized  cream. 


Quan- 
tity of 
cream . 

Cooled 

to— 

Time  of 
churn- 
ing. 

Butter- 

milk. 

Pat  in 
butter- 
milk. 

Butter. 

Water  in 
butter. 

_ ^ Pasteurized  to  65°  C 

Kg. 

75 

Beg.  c\ 
6 

Min. 

27 

Kg. 

69 

Per  cent. 
0. 48 

Kg. 
17.  20 

Per  cent. 
13.3 

1 Xot  pasteurized 

75 

33 

68 

0.  42 

17.  41 

14. 1 

c Pasteurized  to  65°  C. 

82 

6 1 

29 

30 

71 

0.  32 

17.  37 

12.  8 

^ Xot  pasteurized  

82 

- 8 >1 

69 

0.  30 

17.  49 

13.5 

c Pasteurized  to  65°  C 

6 

30 

66 

0.  34 

17.71 

13.  2 

A ^ .Not  pasteurized ... 

77 

8 

30 

67 

0.33 

17.  82 

13.8 

— F.  W.  W. 


Report  for  1893  of  Chemical  and  Seed  Control  Station  at  Kal- 
mar (Sweden',  ( Kalmar , 1894 , pp.  28). — The  income  of  the  station 
for  the  year  was  about  $2,000  for  the  chemical  station  and  $800  for  the 
seed  control  station.  During  the  year  1,907  samples  were  sent  in  for 
examination  and  analysis.  Of  this  number  there  were  1,459  samples 
of  dairy  products,  mainly  milk,  146  samples  of  fertilizers,  129  samples 
of  articles  to  be  examined  for  poisons,  and  the  rest  were  feeding  stuffs, 
water,  technical  products,  and  miscellaneous  samples. 

The  fat  contents  of  the  samples  of  milk  examined  ranged  between  2 
and  5.2  per  cent.  The  monthly  averages  were  as  follows: 

Fat  content  of  milk  analyzed  at  Kalmar  Station  during  1893. 


Per  cent. 


January 3.40 

February 3. 53 

March 3. 10 

April 3.  09 

May 3. 12 

June 3.28 


Per  cent. 


July 3.  44 

August 3.  68 

September 3.  93 

October 4.12 

November 3.82 

December  . 3.  55 


The  mean  of  the  monthly  averages  for  the  samples  from  all  different 
sources  was  3.53  per  cent  of  fat.  This  is  0.2  per  cent  higher  than  the 
average  fat  content  of  the  samples  of  herd  milk  analyzed  by  Swedish 
stations  during  1891  (E.  S.  R.,  vol.  IV,  p.  779).  The  averages  are 
not  directly  comparable,  however,  since  a much  larger  number  of 
analyses  was  included  in  the  latter  result,  viz,  12,136  different  samples 
of  milk. 

At  the  seed  control  station  627  samples  of  seeds  were  examined  and 
their  purity,  germinative  power,  moisture  content,  etc.,  determined. — 
F.  w.  w. 
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TITLES  OF  ARTICLES  IN  RECENT  FOREIGN  PERL1CATIONS. 


CHEMISTRY. 

The  composition  and  analysis  of  peptones  ( Les  peptones,  leur  composition,  leur 
analyse),  A.  de  Naeyer.—  Rev.  Internal.  Falsif.,  7 {1894),  7,  pp.  115-117. 

Determination  of.  the  quality  of  the  cocoa  beans  (Zur  Werthbestimmung  der 
Cacaobohnen),  T.  F.  Hanausek. — Chem.  Ztg.,  18  {1894),  No.  25,  pp.  441,  442. 

Notes  on  raffinose  {Notes  sur  la  raffinose),  E.  Deltour. — Assoc.  Beige  Chim.,  7 
{1893),  No.  5 and  6,  pp.  179-187. 

Solvent  for  cellulose  (Ldsungsmittel  der  Cellulose),  T.  F.  Hanausek. — Chem.  Ztg. 
18  {1894),  No.  25,  p.  441;  Chem.  News,  69  (1894),  No.  1794,  p.  174. 

On  the  chemistry  of  flower-coloring  material  {Zur  chemischen  Kenntniss  der 
Blumenfarbstoffe),  A.  Hilger. — Bot.  Centbl.,  57  {1894),  No.  12,  p.  375. 

Artificial  production  of  citric  acid. — Kew  Misc.  Bui.  No.  87,  pp.  103-108. 

On  the  fixation  of  iodine  by  starch  {De  la  fixation  de  Viode  par  Vamidon),  G. 
Roitvier.— Compt.  Bend.,  118  {1894),  No.  14, pp.  743,  744. 

The  determination  of  ammonia  by  the  colorimeter  (Sur  le  dosage  de  Vammoni- 
aque  par  le  colorimetre) , L.  Ilosvay  de  Nagy  Ilosva. — Bui.  Soc.  Chim.  Paris,  11-12 
(1894)-,  No.  5,  pp.  216-226). 

Concerning  the  determination  of  organic  nitrogen  by  Stock’s  method  (Sulla 
determinazione  delVazote  organico  col  metodo  Stock),  C.  E.  Zay. — Staz.  Sper.  Agr.  Ital., 
26  (1894),  No.  1,  pp.  22-31. 

The  determination  of  the  secondary  products  containing  nitrogen  formed 
during  combustion  in  the  air  (Dosage  des  produits  secondaires  contenant  de  V azote 
forme's  pendant  la  combustion  dans  Fair),  L.  Ilosvay  de  Nagy  Ilosva. — Bui.  Soc. 
Chim.  Paris,  11-12  (1894),  No.  6,  pp.  272-280. 

A modification  of  the  manner  of  carrying  out  Schlosing’s  method  for  nitro- 
gen in  nitrates  (Dine  neue  Ausfuhrungsweise  der  Sclilosing’schen  Salpetersaurebestim- 
mungsmethode),  L.  L.  de  Koninck. — Ztschr.  anal.  Chem.,  33,  No.  2,pp.  200-205. 

Volumetric  determination  of  magnesia  and  phosphoric  acid  by  titrating  the 
ammonium-magnesium  phosphate  or  the  alkaline  earths  in  the  form  of  tri- 
phosphate ( Volumetrische  Bestimmung  der  Magnesia,  der  Phosphorsaure  und  der  Arsen- 
saure  lurch  Titration  des  Magnesium- Ammonium- Phosphates , bezw.-Arseniats,  soivie  der 
alkalischen  Erden  in  Form  der  Tripelphosphate),  F.  Hundeshagen. — Chem.  Ztg.,  18 
(1894),  No.  25,  pp.  445-447. 

Volumetric  determination  of  phosphoric  acid  ( Volumetrische  Methode  zur  Be- 
stimmung der  Phosphorsaure),  A.  F.  Hollemann.  -^sck.  anal.  Chem.,  33,  No.  2,  pp. 
185,  186. 

The  quantitative  determination  of  carbohydrates  (Zur  quantitativen  Bestim- 
mung der  Kohlenhydrate),  E.  Schulze. — Chem.  Ztg.,  18  ( 1&94),  No.  29,  pp.  527,  528. 

The  gravimetric  methods  for  determining  reducing  sugars  with  alkaline  cop- 
per solutions  ( Ueber  die  gewichtsanalytischen  Methoden  zur  Bestimmung  reducirender 
Zucker  durch  alkalische  Kupferlosungen),  L.  Grunhut. — Chem.  Ztg.,  18  (1894),  No.  25, 
pp.  447,  448. 

The  analysis  of  milk,  Meillere. — Jour.  Pharm.  et  Chim.,  29,  ser.  5,  pp.  153-155 ; 
dibs,  in  Chem.  Centbl.,  1894,  I,  No.  12,  p.  606. 
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Detection  of  foreign  fats  in  butter  ( La  recherche  des  graisses  e'irangeres  dans  le 
beurre),  Bilteryst,  Wanters,  and  Jorissen. — Assoc.  Beige  Chim.,  7 (1893),  No.  5 
and  6,  pp.  167-179. 

Determination  of  fat  in  cheese  (Fetthestimmung  ini  Kdse),  S.  Bondzynski. — 
Ztschr.  anal.  Cheni.,  33,  No.  2,  pp.  186-189. 

A study  on  Soxhlet’s  aerometric  method  of  determining  fat  in  milk  ( Ueber 
die  Soxhlet’sche  araometrische  Fetthestimmung smeth ode),  H.  Timpe. — Chem.  Ztg.,  18,  No. 
22,  pp.  392-394. 

Remarks  on  the  examination  of  drinking  water,  B.  A.  Van  Ketel. — Nederl. 
Tijdschr.  Pharm.,  6,pp.  45-64;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  12,  p.  601. 

Determination  of  nitrates  and  nitrites  in  water,  Crispo. — Bev.  Internal.  Falsif., 
7,  p.  101;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  13,  p.  656. 

Indol  as  a reagent  for  nitrites  in  water  analysis  ( Indol  als  Beagens  auf  Nitrite), 

0.  Bujwid. — Chem.  Ztg.,  18  (1894),  No.  21,  p.  364. 

A simple  method  of  detecting  fecal  pollution  of  drinking  water  ( Ueber  eine 
einfache  Methode  zur  Wahrnehmung  von  fdkalischen  Verunreinig ungen  des  Trinkwassers) , 
H.  Nordlinger. — Pharm.  Central  Halle,  35,  pp.  109-111;  abs.  in  Chem.  Centbl.  (1894), 

1,  No.  13,  p.  644. 

A new  extraction  apparatus  (Sur  un  nouvel  appareil  d epnisement) , L.  Etaix. — 
Bui.  Soc.  Chim.  Paris,  11-12  (1894),  No.  6,pp.  259,260,  fig.  1. 

Analysis  of  sugar  beets  (Les  conditions  de  V analyses  de  la  betteraves  a sucre). — 
Assoc.  Beige  Chim.,  7 (1893),  No.  5 and  6,  pp.  188-193. 

A mill  for  preparing  oil-bearing  seeds,  etc.,  for  fat  determination  (Fxtractions- 
miihle),  M.  Lehmann. — Chem.  Ztg.,  18,  No.  23,  pp.  412,  413,  figs.  2. 

BOTANY. 

The  occurrence  and  significance  of  an  albumen-dissolving  enzyme  in  young 
plants  ( Ueber  das  Vorkommen  und  die  Bedeutung  ernes  eiweisslosenden  Enzyms  in 
jugendliclien  Pflanzen),  R.  Neumeister.— Ztschr.  Biol.,  30,  No.  4,  pp.  447-465. 

Remarks  on  the  source  and  function  of  the  ash  constituents  of  plants  (Ge- 
schichtliche  Bemdrkung  zur  Lelire  von  der  Herkunft  und  Bolle  der  Pflanzlichen  Aschenbe- 
standtheile) , E.  O.  von  Lippmann.— Chem.  Ztg.,  18  (1894),  No.  25,  pp.  444,  445. 

On  the  formation  of  fatty  and  essential  oils  in  plants  (Beclierches  sur  la  forma- 
tion des  huiles  grasses  et  des  huiles  essentielles  dans  les  vegetaux),  E.  Mesnard.  — Ann. 
Sci.  Nat.  Bot.,  18  (1894),  No.  5 and  6,  pp.  257-398. 

The  occurrence  of  raffinose  in  germinated  wheat  (Das  Vorkommen  von  Baffinose 
im  Keime  des  Weizenkorns),  E.  Schulze  and  S.  Frankfurt. — Ber.  dent.  chem.  Ges., 
27,  pp.  65,  66;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  8,  p.  429. 

The  occurrence  of  cane  sugar  in  the  seeds  of  plants  (Die  Verbreitung  des  Bohr- 
zuckers  in  den  Pflanzensamen\,  E.  Schulze  and  S.  Frankfurt. — Ber.  deut.  chem.  Ges., 
27 , pp. *62-64;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  8,  p.  429. 

The  free  water  in  swollen  seeds  (Sur  Veau  libre  dans  les  graines  gon flees),  H. 
Coupin. — Bui.  Soc.  Bot.  France,  41  (1894),  No.  1,  pp.  91-93. 

Spectroscopic  observations  on  flowers  (SpektroskopischeBeobachtungen  am  Bliite), 
G.  P.  Menegazzi. — Mitt.  chem.  pharm.  Inst.  Padua,  1892-  93,  pp.  1-16;  abs.  in  Chem. 
Centbl.,  1894,  I,  No.  8,  p.  431. 

A coloring  matter  occurring  in  giape  leaves  (FAn  in  den  Bebenbldttern  vorkom- 
mender  Farbstoff),  E.  Schunck,  E.  Knecht,  and  L.  Marchlewski. — Ber.  deut.  chem. 
Ges.,  27,  pp.  487,  488 ; abs.  in  Chem.  Centbl.,  1894,  I,  No.  13,  p.  633. 

On  chlorophyll  (Ueber  das  Chlorophyll),  R.  E.  Liesegang. — Phot.  Arch.,  35,  pp. 
51-53;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  13,  p.  636. 

Concerning  the  position  of  the  embryos  of  phanerogams  ( Ueber  die  Page  des 
Phanerogamenembryo),  B.  Schmid. — Bot.  Centbl.,  58  (1894),  No.  1,  pp.  1-7;  No.  2,  pp. 
33-41;  No.  3,  pp.  81-89. 
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A comparative  anatomical  study  of  petals  ( Grundziige  einer  vergleichenden  Ana - 
tonne  der  Blumenblatter) , L.  Muller. — Halle,  1893,  pp.  356,  plates  22;  abs.  in  Bot. 
Centbl.,  58  (1894),  No.  -2,  pp.  61-76. 

Comparative  anatomical  study  of  the  stems  of  grasses  ( Vergleichend  anatomi- 
sche  TJnter  suchungen  iiber  den  Ban  des  Stammes  bei  den  Gramineen) , F.  Hohenauer. — 
Verhandl.  zool.  bot.  Ges.  Wein,  43  (1893),  No.  4,  pp.  552-568;  abs.  in  Bot.  Centbl.,  58 
(1894),  No.  3,  pp.  99-101. 

Anatomical  researches  on  vascular  cryptogams  (Recherches  anatomiques  sur  les 
cryptogames  vasculaires),  G.  Poirault. — Ann.  Sci.  Nat.  Bot.,  18  (1894),  No.  3 and  4, 
pp.  113-256. 

Researches  on  the  temperature  of  plants  (Recherches  sur  la  chaleur  vegetate),  G. 
Bonnier. — Ann.  Sci.  Nat.  Bot.,  18  (1894),  No.  1 and  2,  pp.  1-35. 

A contribution  to  the  physiology  of  the  genus  Cuscuta,  G.  J.  Peirce. — Ann. 

Bot.,  8 (1894),  No.  29,  pp.  53-118. 

Absorption  of  water  by  dead  roots,  W.  Watson. — Ann.  Bot.,  8 (1894),  No.  29, 
pp.  119,  120. 

Researches  on  the  perimedullary  zone  (Recherches  sur  la  zone  perimedullaire),  L. 
Flot. — Ann.  Sci.  Nat.  Bot.,  18  (1894),  No.  1 and  2,  pp.  37-112. 

Recent  investigations  and  ideas  on  the  fixation  of  nitrogen  by  plants,  11.  M. 

Ward. — Nature,  49  (1894),  pp.  511-514. 

The  fertilization  of  Pinus  sylvestris,  H.  H.  Dixon. — Ann.  Bot.,  8 (1894),  No.  29, 
pp.  21-34. 

The  cross  fertilization  of  food  plants,  A,  B.  Rendle. — Nat.  Sci.,  41  (1894),  No. 
26,  pp.  272-280. 

On  acclimatization  of  plants  (Otn  acklimatisation  ofvdxter),  C.  J.  Rossander. — 
Kgl.  Landt.  Akad.  Handl.  Tidskr.,  33  (1894),  pp.  13-21. 

Grasses  from  Johore.  A.  B.  Rendle. — Jour.  Bot.,  32  (1894),  pp.  100-104. 

The  cultivated  plants  of  Juan  Fernandez  (Las  plantas  de  cultivo  en  Juan  Fernan- 
dez), F.  Johow. — Ann . TJniv.  Rep.  Chile,  84  (1893),  No.  17,  pp.  939-970 ; abs.  in  Bot. 
Centbl.,  58  (1894),  No.  2,  p.-77. 

Two  new  stains  for  the  study  of  meristem  (Sur  deux  nouveaux  colorants  applica- 
bles  a V etude  des  meristemes),  A.  Lemaire. — Bui.  Soc.  Bot.  France,  41  (1894),  No.  1,  pp. 
88-91. 

A new  method  of  spore  staining  ( Ueber  eine  neue  Methode  der  Sporenfarbung),  R. 
Fiocea. — Centbl.  Bakt.  und  Par.,  14  (1894),  No.  1,  pp.  8,  9;  abs.  in  Bot.  Centbl.,  58 
(1894),  No.  3,  p.  89. 

Formic  aldehyd  as  a hardening  solution  (Formaldehyd  als  Hdrtungsmittei) , F. 
Blum. — Ztschr,  wissench.  Mikros.  u.  Mikros.  Technik.,  10  (1893),  pp.  314 , 315;  abs.  in 
Bot.  Centbl.,  58  (1894),  No.  3,  p.  90. 

BACTERIOLOGY. 

Physiological  antisepsis  (Eanteseptie  physiologique),  A.  Tripier.— -Compt.  Rend.,  • 
118  (1894),  No.  13,  pp.  718-720. 

Contributions  to  the  study  of  yeasts  ( Contribution  d V etude  des  lev  tires),  P.  Haute- 
feuille  and  A.  Perrey .—Compt.  Bend.,  118  (1894),  No.  11,  pp.  589-591. 

Composition  and  analysis  of  yeasts  (Composition  et  analyse  de  la  levure),  P. 
Q.UICHARD. — Bul.  Soc.  Chim.  Paris,  11-12  (1894),  pp.  230-239. 

A simple  means  of  rendering  large  quantities  of  water  germ  free  (Einf aches 
Verfahren,  JVasser  in  grossen  Mengen  Keimfrei  zumachen),  M.  Traube. — Ztschr.  Hyg., 
16,  pp.  149,150;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  14,  p.  688. 

Bacteriological  examination  of  feeding  stuffs  (Bakteriologische  Untersucliung  der 
Futtermittel),  M,  Gonnermann .—Ghent.  Ztg.,  18  (1894),  No.  27,  p.  486. 
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METEOROLOGY — SOILS. 

The  temperature  of  the  highest  layers  of  the  atmosphere  {Die  Temperatur  der 
hochsten  Luftschichten) , W.  L.  Schleiffarth. — Chem.  Ztg.,  18  {1894),  No.  21,  pp.  363, 
364. 

The  relation  between  the  content  of  fertilizing  ingredients  in  fine  particles 
of  soil  and  its  productiveness  {Die  Beziehung  zwischen  dem  Gehalte  der  abschlamm- 
baren  Teilchen  des  Bodens  an  Pflanzennahrstojfen  und  dessen  Fruchtbarkeit),  W.  M. 
Borzuciiowski. — Inaugural  Dissertation,  Leipsic,  1893,  pp.  42;  abs.  in  Chem.  Centbl., 
1894,  I,  No.  11,  p.  559. 

Water  content  of  the  soil  after  growing  different  crops  {Praktische  TJntersuch- 
ungen  iiber  die  Wasserauf hahme  unserer  Kulturpflanzen) , W.  Duhrung. — l)eut.  landiv. 
Presse,  21  {1894),  No.  26,  pp.  250,  251.  i 

A preliminary  series  of  experiments  toward  the  amelioration  of  certain 
alkaline  soils,  F.  T.  Shutt. — Trans.  Boy.  Soc.  Canada,  1893,  sec.  3,  pp.  17-23. 

A convenient  implement  for  sampling  soils  {Gerson’s  Erdbolirstock  fiir  Land- 
Forstwirte,  etc.) — Deut.  landw.  Presse,  21  {1894),  No.  25,  p.  243,  fig.  1. 

Concerning  the  best  methods  of  making  soil  maps  {Rajiport  sur  les  cartes  agro- 
nomiques),  A.  Carnot.  — Bui.  Min.  Agr.  France,  1893,  No.  8,  pp.  956-973. 

FERTILIZERS. 

Manures  and  manuring,  C.  M.  Aikma  n.  Edinburg  and  London:  William  Black- 
wood 4'  Sons,  1894,  pp.  592. 

Action  of  water  on  dicalcic  phosphate  (Action  de  Veau  sur  le  phosphate  bicalcique), 
A.  Jolly  and  E.  Sorrel. — Compt.  Rend.,  118  {1894),  No.  14,  pp.  738-741. 

New  method  of  applying  fertilizers  {Nouvelle  methode  de  repartition  des  engrais). — 
L’ Engrais,  9 {1894),  No.  15,  pp.  348-350. 

The  influence  of  methods  of  applying  fertilizers  on  their  utilization  by  plants 

{De  Vinfiuence  du  mode  repartition  des  engrais  sur  leur  utilization  par  les  plantes),  A. 
Prunet. — Compt.  Rend.,  No.  12,  pp.  653-656. 

Concerning  the  adulteration  of  phosphate  slag  {Esame  della  legettimd  delle  scorie 
fosfatiche),  F.  Sestini. — Staz.  Sper.  Agr.  Ital.,  26  {1894),  No.  1,  pp.  57-62. 

FIELD  CROPS. 

Studies  of  the  varieties  of  barley  {Studier  ofver  kornets  varieteter),  A.  Atter- 
berg. — Kalmar  Chemical  and  Seed  Control  Station,  Report  for  1893,  pp.  22-28. 

Experiments  with  varieties  of  barley  {Bericht  iiber  die  Iiesultate  der  Gersten- 
Anbauversuche  des  Vereins  Versuclis-  und  Lehranstalt  fiir  Brauerei  in  Berlin,  1893), 
Eckenbrecher. — Landbote,  15  {1894),  No.  16,  pp.  153,  154. 

A classification  of  the  varieties  of  barley  grown  in  Austria  {Die  Gersten  Oester- 
reichs),  A.  Atterberg. — Wien,  landw.  Ztg.,  44  {1894),  No.  23,  pp.  202,  203. 

Experiments  with  varieties  of  oats  ( Versuch  iiber  den  anbauwert  verschiedener 
Getreidespielarten),  W.  Westermeier. — Dent,  landw.  Presse,  21  {1894),  No.  28,  pp. 
275,  276. 

Experiments  in  sowing  together  different  varieties  of  spring  wheat  and  oats 

{Ueber  Mengsaatvnrsuche),  Rumker. — Braunschw.  landw.  Ztg.,  62  {1894),  No.  11,  pp. 
45,  46. 

An  experiment  with  varieties  of  potatoes  {Ein  Anbauversuch  mit  ven'schiedener 
Karioffelsorten),  J.  Hansen. — Deut.  landiv.  Presse,  21  {1894),  No.  19,  p.  177. 

Experiments  in  the  culture  of  hemp  {Experiences  de  culture  du  chancre),  Mo- 
rain. — Bui.  Min.  Agr.  France,  1893,  No.  8,  pp.  981-991. 

Fertilizer  experiments  in  Italy  with  maize,  beans,  and  red  clover  {Risultato 
delle  esperienze  di  colturo  del  maiz  consociato  ai  fagioli  e del  trifoglio  pratense  dopo 
quella  del  frumento),  A.  Sintoni. — Staz.  Sper.  Agr.  Ital.,  26  {1894),  No.  l,pp.  7-21. 
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Fertilizer  experiments  with  ammonium  sulphate  for  oats  ( Diingungsvcrsuche 
mit  schwefelsdurem  Ammoniak  zu  Hafer),  C.  Mitrakev. — LnauguruT  Dissertation, 
Leipsic,  1892,  pp.  41;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  11,  p.  560. 

The  Guzerat  rape  (Brassica  campestris  glauca) — Kew  Misc.  Bui.  No.  87. 

Hairy  vetch  (La  vesce  velue),  E.  Schribaux. — Ann.  Agron.,  20  (1894;,  No.  3,  ppm 
113-124. 

The  leaves  of  the  locust  (Robinia  pseudacacia)  and  laburnum  as  food  for 
animals  (27 alimentation  par  le  faux  acacia  et  le  cytise),  H.  Boiret. — Ann  Agron.,  20 
(1894),  No.  3,  pp.  124-137. 

Culture  and  selection  of  sugar  beets  for  seed  bearing  ( Culture  et  selection  des 
better  axes  porte-graines  d la  ferme  de  Besny,  Aisne),  J.  Legras. — Paris:  1893,  pp.  72, 
figs.  10. 

Field  experiments  at  Grignon,  1890-93  (Cultures  du  champ  d’ experiences  de  Crig- 
nonde  1890  a 1893),  J.  Dumont. — Ann.  Agron.,  20  (1894),  No.  3,pp.  137-156. 

On  the  fecundity  of  the  giant  persicaria  (Polygonum  sachalinense)  (Sur  la 
feconditti  de  la  Persicaire  geante,  Polygonum  sachalinense),  C.  Baltet.  — Compt.  Rend., 
118  (1894),  No.  11,  p.  607. 

HORTICULTURE. 

On  the  culture  of  the  truffle  (Om  truffel  odling) . — Tidskr.  Landman,  15  (1894),  pp. 
207,  208. 

The  West  Indian  lime. — j Kew  Misc.  Bui.  No.  88,  pp.  113-117. 

Jaffa  orange. — Kew  Misc.  Bui.  No.  88,  pp.  117-119. 

The  protection  of  vineyards  against  spring  frosts  (La  protection  des  vignobles 
contre  les  gelees  de  printemps) , F.  Houdaille. — Prog.  Agr.  et  Vit.,  11  (1894)  No.  13,  pp. 
325-329. 


Influence  of  age  on  the  germination  of  seed  (Einfiuss  des  Alters  auf  die  Keimfah- 
igkeit  der  Samen).  Muller. — Abs.  in  Fiihling’s  landw.  Ztg.,  43  (1894),  No.  6,  p.  196. 

The  vitality  of  seeds. — Card.  Chron.,  15  (1894),  ser.  3,pp.  470,  471. 

Seed  variation  in  sugarcane. — Kew  Misc.  Bui.  No.  87,  pp.  84-86. 

Improvement  of  sugar  cane  by  chemical  selection  of  seed. — Kew  Misc.  Bui. 

No.  87,  pp.  86-96. 

DISEASES  OF  PLANTS. 

Bacterial  diseases  of  various  plants  (Maladies  bacillaires  de  divers  vegetaux), 
Prillieux  and  Delacroix. — Compt.  Rend.,  118  (1894),  No.  12,  pp.  668-671. 

Physiological  researches  on  fungi  (Recherches  physiologiques  sur  les  champignons) , 
P.  Lesage. — Compt.  Rend.,  118  (1894),  No.  11,  pp.  607-610. 

Contribution  to  the  knowledge  of  common  fungi  (Beitrdge  zur  Kenntniss  ein- 
heimischer  Pilze.  Zweineue  Schimmelpilze  als  Err  eg  er  einer  Citrionsauregahrung),  C. 
Wehmer , pp.  92;  abs.  in  Bot.  Centbl.,  58  (1894),  No.  1,  pp.  15, 16. 

The  Uredineae  and  their  host  plants  (Les  TJredinees  et  leurs  plantes  nourricieres), 
G-.  Poirault. — Jour.  Bot.  France,  8 (1894),  No.  7,  p.  148. 

The  perithecia  of  Cladosporium  herbarum  (Les  peritheces  du  Cladosporium  lier- 
barum),  E.  Janczewski. — Anzeig.  Akad.  ivissensch.,  Krakau,  1893,  pp.  271-273 ; abs.  in 
Bot.  Centbl.,  57  (1894),  No.  12,  p.  383. 

Canker  in  apple  trees  (Nectria  ditissima),  P.  Macowan. — Agr.  Jour.  Cape  Colony 
7 (1894),  No.  6,  pp.  127, 128. 

Diseases  and  hardiness  of  carnations,  J.  Douglas. — Card.  Chron.,  15  (1894), 
ser.  3,  pp.  410,  411. 

The  basal  rot  of  daffodils,  C.  W.  Don. — Card.  Chron.,  15  (1894),  ser.  3,  p.  379. 

On  ears  of  corn  attacked  by  Alucite  of  cereals  in  Central  France  (Sur  des  6pis 
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de  mats  att ague's  par  VAlucite  des  cereales  dans  le  midi  de  la  France),  A.  Labouleue. — 
Compt.  Bend.,  118  { 1894 ),  No.  11,  pp.  601-603. 

Treatment  of  beet  seed  for  beet  scab  ( Zu  den  Erfahrungen  iiber  Einbeizen  der 
Riibenkdrner  gegen  Wurzelbrand),  Marek. — Abs.  in  Braunschw.  landiv.  Ztg.,62  (1894), 
No.  9,  p.  38. 

Concerning  a coffee  disease  in  the  Philippine  Islands  ( Rapport  sur  une  maladie 
des  cafeiers  aux  teles  Philippines),  De  B6rard. — Bui.  Min.  Agr.,  France,  1893,  No.  8, 
pp.  1008-1024. 

The  black  knot  of  plums  (Plowrightia  morbosa),  T.  W.  Gibbs. — Canadian 
Hort.,  17  {1894),  No.  4,  pp.  124-129. 

Red  smut  in  sugar  cane,  F.  A.  C.  Went. — Sugar  Cane,  26  {1894),  No.  297,  pp. 
173-176. 

Sugar-cane  diseases  in  the  Old  World. — Kew  Misc.  Bui.  No.  87,  pp.  81-84. 
Anatomical  investigations  of  deformities  caused  by  G-ymnosporangium  spp. 

{Anatomische  Untersuchung  der  durch  Gymnosporangium-Artem  hervorgerufenen  Miss- 
bildungen) , P.  Wornle. — Forst.  naturw.  Ztschr.,  3 {1894),  No.  4,  pp.  129. 

Hexenbesens  of  Larch  ( Hexenbesen  der  Lcirche),  C.  V.  Tubeuf. — Forst.  naturw. 
Ztschr.,  1893,  p.  48;  abs.  in  Bot.  Centbl.,  58  {1694),  No.  3,  p.  107. 

The  influence  of  mycorrhiza  on  the  common  pine  {Die  Bedeutung  der  Mykorhiza- 
PilzefUr  die  gemeine  Kiefer),  Frank. — Forst.  Centbl.,  16  {1894),  No.  4,  pp.  185-190. 

The  web  disease  produced  by  Botrytis  cinerea  {Maladie  de  la  Toile, produite  par 
le  Botrytis  cinerea),  Prillieux  and  Delacroix. — Compt.  Rend.,  118  {1894),  No.  14, pp. 
744-746. 

Chlorosis  and  its  treatment  with  iron  compounds  ( La  ch  lorose  et  la  bouill ie  noire) . — 
Prog.  Agr.  et  Vit.,  11  {1894),  No.  15,  pp.  369-371. 

On  the  use  of  blue  vitriol  for  pourridie  {Note  sur  Vemploi  du  vitriol  bleu  contre  le 
pourridie),  J.  Dufoctr. — Rev.  Internat.  Vit.  et  Oenol.,  1 {1894),  No.  2,  pp.  75-77. 

ENTOMOLOGY. 

Anatomy  of  the  tracheal  system  of  hymenopterous  larvae  {Anatomic  du  sys- 
teme  tracheen  des  larves  d’hymenopteres),  Bordas. — Compt.  Rend.,  118  {1894),  No.  12, 
pp.  664-666. 

Coffee  leaf  miner. — Kew  Misc.  Bui.  No.  88,  pp.  130-133. 

Concerning  Dactylopius  citri  and  the  means  of  combating  it  {Intorno  al  Dactyl- 
opius  citri  ed  al  modo  di  combatterlo),  A.  Berlese. — Staz.  Sper.  Agr.  Ital.,  26  {1894), 
No.  1,  pp.  48-56 . 

Predaceous  and  parasitic  enemies  of  the  Aphides,  H.  C.  A.  Vine. — Internat.  Jour. 
Micr.  and  Nat.  Sci.,  4 {1894),  No.  2,  ser.  3,pp.  166-175. 

A new  parasite  of  the  locust,  L.  Peringuey. — Agr.  Jour.  Cape  Colony,  7 {1894), 
No.  4,  pp.  85,  86. 

Wild  birds  useful  and  injurious,  C.  F.  Archibald. — Jour.  Roy.  Agr.  Soc.  Eng- 
land, 5 {1894),  No.  17,  pp.  60-84. 

ANIMAL  PHYSIOLOGY. 

The  albuminoid  requirements  of  man  {Der  Eiweissbedarf  des  Menschen),  A.  Rit- 
ter.— Sitzungsber.  Ges.  Morph,  und  Physiol.  Miinchen,  9,  II, p.  62;  abs.  in  Chem.  Centbl., 
1894,  I,  No.  12,  p.  592. 

The  nutrition  and  metabolism  of  Italian  peasants  ( Ueber  die  Nahrungs-  und 
Stoffwechselbilanz  des  italienischen  Bauers),  P.  Albertoni  and  I.  Novi. — Pjiiiger’s  Arch. 
Physiol.,  56,  No.  4 and  5,  pp.  213-246. 

Formation  of  glycogen  in  the  body  after  consuming  xylose  ( Ueber  Glycogen- 
bildung  im  ThierTcorper  nach  Futterung  mit  Holzzucker),  J.  Frentzel. — P finger’s  Arch . 
Physiol.,  56,  No.  6 and  7,pp.  273-288. 

The  storing  up  and  the  excretion  of  iron  by  the  animal  body  ( Ueber  die  Abla- 
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gerung  und  Ausscheidung  des  Eisens  am  dem  tierischen  Organismus),  A.  Lipski. — Arb. 
Pharm.  Inst.  Dorpat,  9,  pp.  62-87  ; abs.  in  Chem.  Centbl.,  1894,  I , No.  13,  p.  639. 

Feeding  and  respiration  experiments  with  full-grown  oxen  on  the  formation 
of  fat  from  carbohydrates  and  the  relation  of  the  food  to  the  excretion  of  hydro- 
carbons ( Fiitter ungs-  und  Bespirationsversuche  mit  volljahrigen  Oclisen  iiber  die  Fettbil- 
dung  am  Eolilenhydraten  und  die  Beziehungen  des  Flitters  zur  Ausscheidung  von  Kohlen- 
ivasserstoffen) , G.  Kuhn  et  al. — Landw.  Vers.  Stat.,  44,  pp.  257-573. 

Investigations  on  the  artificial  digestion  of  the  protein  in  feeding  stuffs  with 
pepsin  and  pancreas  extracts  ( JJnter suchungen  iiber  die  Verdauung  stickstojfhaltiger 
Futterbestandteile  durch  Behandlung  mit  Magen-  und  Pankreas-Extrakten ),  G.  Kuhn,  A. 
Thomas,  0.  Bottcher,  A.  Kohler,  W.  Zielstorff,  and  F.  Barnstein. — Landw. 
Vers.  Stat.,  44,  pp.  188-256. 

Correspondence  between  the  coagulation  of  blood  and  the  curdling  of  milk 
with  rennet,  M.  Arthus.  — Comp t.  Bend.,  117,  p.  435  ; abs.  in  Centbl.  Physiol.,  7,  p. 
702;  and  in  Chem.  Centbl.,  1894,  /,  No.  12,  p.  592.  ' 

FOODS — ANIMAL  PRODUCTION. 

Digestion  experiments  with  wet  brewers’  grains  and  ground  meat  ( Versuche 

iiber  die  Verdaulichkeit  von  frischen  Biertrebcrn  und  Fleischmehl),  G.  Kuhn,  F.  Gerver, 
E.  Kisielinsky  and  A.  Schmidt.— Landw.  Vers.  Stat.,  44,  pp.  1-26. 

Digestion  experiments  with  peanut  cake  and  ground  meat  ( Versuche  iiber  die 
Verdaulichkeit  von  Erdnusskuchen  und  Fleischmehl),  G.  Kuhn,  F.  Gerver,  A.  Thomas, 
and  R.  Struve. — Landw.  Vers.  Stat.,  44,  pp.  27-50. 

Digestion  experiments  with  the  dried  residues  from  the  manufacture  of  oils 
from  caraway  and  fennel  seed  ( Versuche  iiber  die  Verdaulichkeit  der  bei  cler  Darstel- 
lung  atherischen  Kiimmel - und  Fenchelols  durch  Destination  gewonnen  und  getrockneten 
Biickstande  der  Kiimmel-  und  Fenchelsamen  der  sogenannten  extraliierten  Kiimmels  und 
Fenchels),  G.  Kuhn,  A.  Thomas,  and  0.  Neubert.—  Landw.  Vers.  Stat.,  44,  pp.  51-72. 

Digestion  experiments  with  rye  bran  and  dried  brewers’  grains  ( Versuche  iiber 
die  Verdaulichkeit  der  Boggenkleie  und  der  getrockneten  Biertreber),  G.  Kuhn,  G.  Konig, 
and  0.  Bottcher.— Landw.  Vers.  Stat.,  44,  p.  73-111. 

Digestion  experiments  with  rice  meal  ( Versuche  iiber  die  Verdaulichkeit  des  Beis- 
uttermehls),  G.  Kuhn,  B.  Gerdes,  G.  Koch,  and  E.  Raab. — Landw.  Vers.  Stat.,  44,  pp. 
112-134. 

Digestion  experiments  with  cotton-seed  meal  ( Versuche  iiber  die  Verdaulichkeit 
des  Baumwollsaatmehles),  G.  Kuhn,  A.  Kohler,  P.  Mielcke,  and  F.  Pasche. — 
Landw.  Vers.  Stat.,  44,  pp.  135-149. 

Digestion  experiment  with  dried  residue  from  the  manufacture  of  anise  oil 

( Versuche  iiber  die  Verdaulichkeit  der  bei  der  Darstellung  atherischen  Anisols  durch  Destil- 
lation  gewonnenen  und  getrockneten  Biickstande  der  Anissamen,  des  sogenannten  extra- 
liierten  Anis),  G.  Kuhn,  A.  Kohler,  P.  Loshe,  and  B.  H.  Hotte.— Landw.  Vers.  Stat., 
44,  pp.  150-163. 

Digestion  experiments  with  poppy  cake  ( Versuche  iiber  die  Verdaulichkeit  der 
Mohnkuchen) , G.  Kuhn,  0.  Bottcher,  R.  Schroder,  W.  Zielstorff,  and  F.  Barn- 
stein.— Landw.  Vers.  Stat.,  44,  pp.  177-187. 

Concerning  the  nutritive  value  of  sugar  ( Zur  Wertschatzung  des  Zuckers  als  Ndhr. 
stoff ),  N.  Zuntz. — Zlschr.  Ver.  Biibenz.  Ind.,1894,  pp.  64-71;  abs.  in  Chem.  Centbl.,  1894, 
I,  No.  14,  p.  691. 

On  the  feeding  value  of  rye  (Baagens  fodervcirde). — Tidskr.  Landtmdn,  15  (1894), 
pp.  169,  170. 

On  ground  sunflower-seed  cake  ( Ueber  Sonnenblumenkuchenmehl),  R.  Theo- 
dor.— Chem.  Ztg.,  18  (1894),  No.  29,  p.  531. 

The  disembittering  of  lupine  (Die  Entbitterung  der  Lupinen),  G.  Waechter. — 
Inaugural  Dissertation,  Leipsic,  1893,  pp.  106;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  11,  p. 
560. 
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Effect  of  dried  brewers’  grains  and  dried  distillery  slop  on  the  secretion  of 
milk  ( Die  Einwirkung  der  getrockneten  Biertrdber  und  der  getrockneten  Getreideschlempe 
auf  die  Milchsekretion,  des  Rindes),  O.  Och. — Inaugural  Dissertation,  Leipsic,  1893,  pp. 
67;  abs.  in  Chem.  Centbl.,  1894,  I,  No.  11,  p.  562. 

Milking  one  side  of  the  udder  at  a time  or  both  sides  at  the  same  time  ( Ueber 
kreuzweises  und  gleichseitiges  Melken),  F.  Albert. — Milch  Ztg.,23  (1894),  No.  15,  pp. 
231-234. 

Fattening  sheep  ( Fedning  af  faar),  N.  Anda. — Tidsskr.  norske  Landbr.,1  (1894), 
pp.  74-84. 

The  history  and  present  state  of  the  sheep-breeding  industry  in  the  Argen- 
tine Republic,  H.  Gibson. — Buenos  Aires  and  London;  reviewed  in  Jour.  Roy. 

Agr.  Soe.  England,  5 (1894),  No.  17,  pp.  162-167. 

On  hog-raising  (Om  svinehold),  O.  Lawaetz. — Ugeskr.  Landm.,  39  (1894),  pp. 
143-145. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Practical  results  of  vaccination  against  charbon  and  rouget  (Re'sultats  pratiques 
des  vaccinations  contre  le  charbon  et  le  rouget  en  France),  C.  Chambekland. — Ann.  Inst. 
Pasteur,  8 (1894),  No.  3,  pp.  161-165. 

Experimental  tuberculosis  of  the  kidneys  (Tuberculose  experimentale  du  rein), 
A.  Borrel. — Ann.  Inst.  Pasteur,  8 (1894),  No.  2,  pp.  65-82,  plates  3. 

Poisoning  of  cattle  by  eating  leaves  of  the  yew  tree  (Taxus  baccata),  (Empoi- 
sonnement  du  betail  par  les  feuilles  d’if),  L.  Grandeau. — Jour.  Agr.  Prat.,  58  (1894),  No. 
7,  pp.  229,  230, 

New  infectious  disease  in  turkeys,  McFadyean. — Jour.  Roy.  Agr.  Soc.  Eng- 
land, 5 (1894),  No.  17,  pp.  123-126. 

DAIRYING. 

The  composition  of  milk  and  its  products,  H.  D.  Richmond. — Analyst,  1894, 
Apr.,  pp.  73-87. 

On  the  importance  of  fat  determinations  for  the  improvement  of  milch  cows 

(Nogle  undersogelser  om  betydningen  af  fedtbestemmelsen  som  hjdlpemiddel  ved  udvik- 
lingen  af  vort  malkekvdg),  A.  La  Cour.  — TJgeskr.  Landm.,  39  (1894),  pp.  129-132. 

Adulteration  of  butter  (De  lafraude  des  beurres),  Jouland. — Rev.Internat.  Falsif., 
7,  (1894),  No.  7,  pp.  120-122. 

Some  microorganisms  isolated  from  rancid  butter  ( Ueber  einige  aus  ranziger 
Butter  kultivierte  Mikroorganismen),  V.  von  Klecki. — Centbl.  Bakt.  und  Par.,  15 
(1894),  No.  10  and  11,  pp.  354-362. 

Microbes  and  their  role  in  the  dairy  (Les  microbes  et  leur  role  dans  la  laiterie),  E. 
de  Freudenreich.— Paris:  G.  Carri,  1894. 

Pasteurizing  skim  milk  (Ueber  das  rationelle  Pasteurisieren  der  Mag  er  milch),  Du 
Roi. — Molk.  Ztg.,  8 (1894),  No.  12,  pp.  173,  174,  figs.  2. 

Stutzer’s  sterilizer  (Neue  Vorrichtungen  zum  Sterilisieren  von  Milch,  sowie  zum  Kon- 
servieren  von  Fruchten  und  Gemiisen),  A.  Stutzer. — Deut.  landw.  Presse,  21  (1894),  No. 
27,  pp.  265,  266;  No.  28,  p.  279. 

On  the  manufacture  of  cheese  in  Switzerland  and  Holland  ( Om  ost-tillverkningen 
i Schweiz  och  Holland),  A.  Friis. — Nord.  Mejeri  Tidn.,  19  (1894),  pp.  117,118,  129. 

On  the  development  of  the  Swedish  cheese  manufacture  (Naagra  drag  af  vaar 
ost-tillverknings  utvekling),  A.  Nathorst. — Tidskr.  Landtman,  15  (1894),  pp.  159-162. 

The  Swedish  cheese  exhibition  in  Stockholm  (Alim,  svenska  ost-utstdllningeni 
Stockholm). — Nord.  Mejeri  Tidn.,  19  (1894),  pp.  89,  90,  101, 102,  113, 114,  125, 126. 

, STATISTICS. 

Contributions  to  the  agricultural  statistics  for  Prussia  for  the  year  1892 

(Beitrdge  zur  landwirthschaftlichen  Statistik  von  Preussen  fur  dazJo.hr  1892). — Landw. 
Jahrb.,  22  (1893),  Sup.  2,  pp.  623. 


EXPERIMENT  STATION  NOTES. 


Kansas  Station.—  Operations  at  the  pumping  station  near  Garden  City  will  begin 
at  once  under  direction  of  the  station  council,  with  F.  W.  Dunn  as  assistant.  Mr. 
Dunn  has  had  experience  with  irrigation  in  Colorado.  In  this  enterprise  the  station 
will  be  aided  by  the  U.  S.  Geological  Survey,  and  by  the  Division  of  Agricultural 
Soils  of  the  U.  S.  Department  of  Agriculture. 

Michigan  Station. — The  branch  stations  have  been  discontinued  with  the  excep- 
tion of  the  fruit  station  at  South  Haven  and  one  at  Grayling  on  the  “Jack-pine 
plains.”  The  plan  is  being  tried  of  publishing  several  bulletins  at  a time  under  one 
cover.  The  station  is  receiving  samples  for  trial  of  various  styles  of  farm  fences. 

New  Hampshire  Station. — Weekly  press  bulletins  are  being  sent  to  ail  news- 
papers in  the  State.  D.  E.  Stowe,  assistant  agriculturist,  has  severed  his  connection 
with  the  station,  the  director  taking  personal  charge  of  that  part  of  the  work.  The 
station  buildings  are  now  practically  completed.  Cooperative  fertilizer  experiments 
are  to  be  carried  on  in  conjunction  with  the  Pomona  granges  of  the  State,  each 
Pomona  grange  selecting  a man  to  carry  on  this  work  under  the  supervision  of  the 
station. 

Ohio  Station. — The  station  is  purchasing  small  herds  of  pure-bred  cattle  of 
several  breeds  for  the  purpose  of  instituting  a comparative  breed  test,  the  design 
being  to  study  both  milk  and  meat  production. 

West  Virginia  Station. — In  connection  with  the  formal  opening  of  the,rem°cl' 
eled  and  enlarged  station  building  meetings  of  farmers  were  held  April  5 and  6. 
On  the  former  day  three  State  associations  were  organized,  viz,  West  Virginia  Wool 
Growers’  and  Sheep  Breeders’  Association,  State  Dairymen’s  Association,  and  West 
Virginia  Horticultural  Society.  Interesting  papers  were  read  at  the  meetings  of 
these  new  organizations.  On  April  6 a public  meeting  was  held  in  the  commence- 
ment hall  of  the  State  University.  Hon.  J.  W.  Mason  gave  an  address  on  sugar-beet 
culture,  showing  the  importance  of  this  industry  and  urging  the  farmers  of  West 
Virginia  to  experiment  with  this  crop.  Dr.  J.  A.  Myers,  director  of  the  station, 
reviewed  the  work  of  the  station  since  its  organization  in  1888.  The  principal  lines 
of  work  pursued  have  been  those  relating  to  the  creamery  industry,  fertilizer  analysis 
(including  methods  of  analysis),  botany,  horticulture,  and  entomology.  Especial 
attention  was  called  to  the  introduction  of  a parasite  to  destroy  the  insects  ravag- 
ing the  great  spruce  and  pine  forests  of  the  State.  Reference  was  also  made  to  the 
investigations  of  the  entomologist  which  indicate  that  potato  scab  and  rot  may  be 
caused  by  fungus  gnats,  as  stated  in  a previous  number  of  the  Record  (page  935). 
Later  in  the  day  Prof.  Hopkins  read  a paper  giving  a somewhat  detailed  account  of 
these  investigations.  The  director  of  this  Office  made  a brief  address,  extending  the 
congratulations  of  this  Department  to  the  West  Virginia  University  and  Station  on 
the  completion  of  the  new  building.  The  exercises  were  closed  with  a public  recep- 
tion given  in  the  evening  by  the  station  staff  and  their  ladies. 

In  the  newbuilding  the  station  has  ample  accommodations  for  offices,  laboratories, 
library,  and  museum.  Immediately  adjoining  the  station  building  are  well-equipped 
greenhouses,  with  apparatus  for  experiments  in  the  use  of  electric  light.  The  sta- 
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tion  has  no  farm  and  therefore  does  not  carry  on  field  experiments,  but  in  other  lines 
its  -work  is  well  established  and  its  future  prospects  very  encouraging.  The  station 
has  issued  three  annual  reports  and  thirty-six  bulletins.  These  publications  are 
distributed  to  about  30,000  farmers,  being  addressed  to  1,000  post  offices  in  the  State. 

Wy.oming  Station. — The  work  in  meteorology  has  been  transferred  from  B.  C. 
Buffum  to  J.  D.  Conley,  physicist  of  the  station. 

Degree  in  Agriculture  at  Cambridge. — The  University  of  Cambridge  has 
decided  to  grant  a diploma  in  agriculture  to  candidates  passing  an  examination  in 
botany,  chemistry,  physiology,  hygiene,  entomology,  geology,  mechanics,  engineer- 
ing, bookkeeping,  and  surveying.  The  work  leads  to  the  degree  of  master  of  agri- 
culture. 

Summer  Hot  Winds  of  the  Great  Plains. — In  a forty-page  paper  under  this 
title  read  before  the  Philosophical  Society  of  Washington  January  20, 1894, 1.M.  Cline 
collates  and  critically  reviews  the  data  relating  to  the  peculiar  hot  dry  Avinds  which 
occur  along  the  eastern  slope  of  the  Rocky  Mountains,  with  a view  to  determining 
“ the  character  and  extent  of  such  winds  and  when  and  under  Avhat  conditions  they 
may  be  expected.  * * * 

“ One  of  the  most  striking  features  of  these  winds  is  that  while  the  atmosphere  is 
heated  generally  and  shows  an  excess  of  temperature  over  the  territory  affected, 
abnormally  heated  narrow  currents  are  often  observed  between  which  the  air  is 
much  cooler.  These  currents  are  of  very  short  duration,  but  often  occur  in  rapid 
succession  at  neighboring  places.  These  hot  currents  occur  iu  groups,  covering,  as 
a rule,  a territory  of  a few  hundred  acres.  The  currents  are  separated  from  each 
other  by  only  short  distances,  ranging  from  a few  yards  up  to  a few  hundred  yards. 
Sometimes  groups  of  hot  winds  separated  by  only  a few  miles  cover  several  counties, 
and  agaia  several  miles  intervene  between  such  groups.  In  this  manner  an  occur- 
rence of  these  winds  sometimes  covers  the  whole  or  part  of  a State  or  two  or  three 
States. 

‘‘The  tremor  of  heat,  similar  to  that  seen  rising  from  a hot  furnace,  is  sometimes 
distinctly  visible  in  these  currents.  ? * * We  have  no  definite  record  of  the 

temperature  of  the  hot  winds  themselves,  but  the  thermometers  in  the  affected 
district  range  generally,  during  the  prevalence  of  these  winds,  from  100°  to  110°  in 
the  shade,  and  at  times  even  higher.  * * * 

“ The  hot  winds  are  always  referred  to  as  extremely  dry.  Although  Aery  few 
hygrometric  observations  haA’e  been  made  in  connection  with  them,  yet  those  on 
record  confirm  the  general  statement  regarding  this  condition.  * * * 

“The  hot  winds  are  likely  to  occur  between  May  15  and  September  15,  but  are 
most  frequent  during  July  and  August.  * * * The  length  of  time  during  which 

a period  of  these  winds  is  likely  to  preAmil  varies  from  a feAV  hours  to  three  days. 
Sometimes,  but  rarely,  two  or  three  of  these  periods  of  hot  winds  follow  each  other 
in  rapid  succession.  * * * 

“ The  direction  from  which  the  hot  winds  blow  is  the  same  as  that  of  the  atmos- 
phere near  the  earth’s  surface  prevailing  over  the  section  in  which  they  occur  at  the 
time  of  their  occurrence.  * * * The  velocity  of  the  hot  winds  A^aries  consider- 

ably in  different  periods.  It  is  sometimes  noted  as  a light  breeze  and  from  that  to 
a gale.  It  is  not  the  same  in  all  sections  on  the  same  date;  while  it  is  blowing  a 
gale  at  one  place  it  is  noted  as  a light  breeze  at  another  place  less  than  100  miles 
distant.  * * * 

“A  striking  characteristic  of  the  hot  Avinds  is  their  effect  on  vegetation.  While 
-they  are  always  noted  as  causing  vegetation  to  wilt  and  droop,  the  more  intensely 
hot  winds  burn  tender  vegetation  to  a crisp  in  a few  minutes,  without  relation  to 
the  amount  of  moisture  present  in  the  soil  or  general  atmosphere.  Some  of  the 
most  destructive  of  these  winds  have  been  known  to  occur  when  both  the  soil  and 
atmosphere  were  saturated  with  moisture.  The  tops  of  corn  and  other  hardier  vege- 
tation are  burned,  while  near  the  earth  they  are  not  damaged.  The  leaves  of  trees 
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dry  to  a crisp  in  some  instances  so  that  they  crumble  at  the  touch  of  the  hand,  and 
apples  bake  on  the  trees.  Corn  when  in  silk  and  wheat  when  in  dough  suffer  more 
severely  than  at  any  other  stage  of  their  growth.  Wheat  in  this  stage  when  affected 
suffers  severely.  The  heat  and  rapid  evaporation  completely  dry  up  the  germ 
wherever  the  hot  winds  strike.  Fortunately  severe  damage  from  hot  winds  is  not 
general  over  an  affected  district,  but  covers  only  small  parts  of  the  different  farms. 
Sometimes  entire  counties  remain  uninjured.  Under  the  influence  of  these  winds 
the  skin  becomes  dry  and  parched  and  .perspiration  becomes  entirely  insensible. 
The  more  intensely  heated  currents  are  said  to  be  almost  insufferable.  When  a period 
of  hot  winds  continues  for  two  or  three  days  and  the  general  atmosphere  becomes 
very  hot  and  dry  vegetation  suffers  generally,  but  as  a rule  it  recovers,  except  in 
those  streaks  visited  by  the  intensely  heated  currents,  although  the  yield  is  reduced 
somewhat  and  is  reduced  materially  if  two  or  three  of  these  periods  follow  each 
other  in  rapid  succession,  as  has  sometimes  been  the  case.  * * * 

“ [These  hot  winds]  have  only  occurred  with  sufficient  intensity  to  attract  the  notice 
of  observers  in  ten  years  out  of  the  past  twenty-three,  and  have  not  been  of  sufficient 
extent  and  severity  to  damage  crops  to  a degree  worthy  of  notice  except  in  three  or 
four  years.  Even  when  severe  their  destructiveness  is  confined  to  narrow  limits, 
and,  except  in  rare  cases,  no  great  damage  results  from  their  effects  except  to  a field 
here  and  there,  and  these  are  only  damaged  in  spots.  * * * 

“Apparently  the  conditions  on  which  the  development  of  hot  dry  winds  over  the 
eastern  slope  of  the  Rocky  Mountains  and  eastward  depend  are  the  presence  of 
nearly  stationary  or  slow-moving  low-pressure  areas  along  the  eastern  slope  and 
then  eastward,  with  a relatively  high  pressure  over  the  Pacific  off  the  coast  of  Ore- 
gon or  in  that  vicinity.  In  no  instances  are  hot  winds  noted  with  a low-pressure 
area  which  moves  eastward  with  any  degree  of  rapidity.  * * * 

“With  these  conditions  it  can  readily  be  seen  that  an  area  of  low  pressure,  remain- 
ing nearly  stationary  over  the  eastern  slope  of  the  Rocky  Mountains  for  a few  days, 
would  cause  the  wind  to  continue  its  course  across  the  divide  toward  such  low-pres- 
sure  area.  The  atmosphere,  as  it  moves  eastward  from  the  Pacific  coast  to  the  crest 
of  the  continental  divide,  is  always  accompanied  by  clouds  and  more  or  less  rain,  and 
at  the  outset  is  nearly  saturated  with  moisture.  In  crossing  the  divide  to  reach  the 
low-pressure  area  this  air  must  ascend  to  a height  of  10,000  to  15,000  feet.  From  the 
deductions  of  Dr.  Hann,  Prof.  Bezold,  Prof.  Ferrel,  and  others,  we  have  learned  that 
saturated  air  while  ascending  cools  at  the  rate  of  about  1 F.  in  each  400  feet  eleva- 
tion, instead  of  1 in  about  100  feet,  as  is  the  case  with  dry  air.  The  reduction  of 
temperature  in  ascending  moist  air  is  compensated  about  one  half  by  the  heat  liber- 
ated in  the  condensation  of  moisture  resulting  from  cooling  in  the  ascent.  Accord- 
ing to  Dr.  Hann  one  half  of  the  vapor  of  the  atmosphere  is  below  an  elevation  of 
6,000  feet  and  eight  tenths  is  below  15,000  feet,  hence  we  can  readily  see  how  small 
an  amount  of  moisture  can  be  retained  by  the  atmosphere  after  crossing  a mountain 
range  with  an  altitude  of  10,000  to  15,000  feet.  * * ~ * This  dry  air,  in  descending 

over  the  eastern  slope,  after  having  dissipated  the  cloud  carried  over,  gains  tempera- 
ture dynamically  nearly  twice  as  rapidly  in  a corresponding  distance,  as  it  cooled  in 
ascending  the  western  slope.  In  moving  toward  the  low-pressure  area  this  dry  air 
takes  up  the  circulation  around  that  area,  is  carried  over  the  plateau  region  from  a 
northerly  direction,  and  flows  down  over  the  eastern  slope  from  a westerly  and  then 
a southerly  direction,  depending  on  the  trend  of  the  isobars.  The  mass  of  air  in 
moving  down  the  slope  loses  a great  deal  of  the  warmth  derived  dynamically  by 
radiation  to  the  earth  and  the  surrounding  atmosphere,  and  also  by  intermixture,  and 
it  reaches  the  lower  altitudes  with  dryness  and  increased  temperature,  but  with  less 
warmth  than  if  the  descent  had  taken  place  rapidly.  The  dry  air  is  carried  forward 
in  the  upper  strata  more  rapidly  than  in  the  layers  near  the  earth’s  surface,  and  when 
thus  carried  out  over  moister  and  less  dense  air  its  tendency  is  to  descend  here  and 
there  through  that  air  to  the  earth’s  surface,  while  the  moist  and  less  dense  air  ascends 
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at  neighboring  points  and  forms  the  scattering  clouds  often  noted  in  connection  with 
these  winds.  * * * In  order  to  become  so  intensely  hot  [the  currents]  descend  rap- 

idly or  the  warmth  gained  dynamically  is  lost  by  radiation.  After  the  earth’s  sur- 
face is  reached  both  radiation  and  intermixture  become  rapid,  and  each  individual 
current,  except  in  the  case  of  a very  large  one,  is  of  short  duration.  This  explana- 
tion accounts  both  for  the  general  heating  of  the  atmosphere  and  for  the  intensely 
hot  currents,  and  also  accounts  for  the  occurrence  of  these  hot  winds  at  any  time  of 
the  day  or  night  from  any  direction,  and  without  regard  to  the  condition  of  the  soil, 
whether  wet  or  dry, 

“In  these  descending  currents  or  masses  of  air  evidently  very  little  intermixture 
with  the  general  atmosphere  takes  place  until  the  earth’s  surface  is  reached.  They 
appear  to  retain  their  identity  with  sharply  defined  boundaries,  to  reach  the  earth 
with  almost  extreme  dryness,  and  with  warmth  gained  dynamically  when  the  descent 
has  been  rapid.  * * * 

“ These  winds  are  a feature  of  the  climate  of  the  eastern  slope  of  the  Rocky 
Mountains,  and  can  not  be  expected  to  disappear  or  even  become  less  frequent; 
neither  are  they  likely  to  become  more  so,  and,  while  nothing  can  be  done  to  prevent 
their  occurrence,  steps  should  be  taken  to  ameliorate  their  effects,  if  practicable. 
It  appears  that  anything  which  would  furnish  an  extended  surface  from  which  these 
hot  and  dry  winds  could  absorb  moisture,  and  thus  by  evaporation  reduce  their  tem- 
perature as  well  as  increase  their  moisture,  would  lessen  their  geographic  extent 
and  their  injurious  effects  on  vegetation.  A generous  growth  of  hardy  timber 
appears  to  be  the  only  material  suggestion  in  this  connection.” 

Fertilizer  inspection  and  analysis  in  Pennsylvania. — In  a twenty-eight 
page  bulletin  of  the  Pennsylvania  State  Board  of  Agriculture,  W.  Frear,  chemist  of 
the  board,  gives  analyses  and  valuations  of  326  samples  of  fertilizers  collected  and 
analyzed  during  the  period  from  August  1, 1893,  to  January  1,  1894,  accompanied 
by  the  text  of  the  State  fertilizer  law  and  general  information  regarding  the  valua- 
tion of  fertilizers,  etc.,  by  T.  J.  Edge,  secretary  of  the  board. 

Recent  publications  relating  to  carbohydrates. — An  excellent  resume  of 
this  subject  by  Prof.  W.  E.  Stone  is  published  in  Agricultural  Science  ( vol . VIII), 
pp.  61-74. 

Recent  articles  by  station  workers. — In  Botanical  Gazette  (18  (1894),  No.  4) : 
Artificial  cultures  of  an  entomogenous  fungus  (Isaria  farinosa) , G.  F.  Atkinson,  pp. 
127-135. 

In  Science  ( vol.  XXIII) : Autumn  coloring  of  leaves,  G.  W.  McCluer,  pp.133, 134. 

In  American  Gardening  (vol.  XV) : Raspberry  anthracnose,  L.  R.  Taft,  p.  221. 

In  Garden  and  Forest  (vol.  XII) : Winter  protection  of  fruit  trees,  W.  F.  Massey,  pp., 
156,  157 ; The  effects  of  untimely  frosts,  W.  F.  Massey,  p.  168. 

In  Agricultural  Science  (vol.  VII)  : Summary  of  American  seed  tests,  C.  L.  Parsons, 
pp.  541-545;  Experiments  in  salting  butter,  W.  S.  Sweetser  and  R.  J.  Weld,  pp.  546- 
548;  Recent  investigations  concerning  Bliizobia  and  free  nitrogen  assimilation,  A. 
Schneider,  pp.  549-556;  (vol.  viii)  : Leather  refuse:  its  value  in  agriculture,  J. 
B.  Lindsey,  pp.  49-61. 

In  Entomological  News  (May,  1894) : Notes  on  a few  species  of  reared  Coleoptera, 
F.  M.  Webster,  pp.  140,  141. 

In  Journal  of  Cincinnati  Society  of  Natural  History  (January , 1894):  Observations 
on  some  Entomophtliorece,  F.  M.  Webster,  pp.  173-177. 

In  Canadian  Entomologist  (vol.  XXVI):  Butterflies  common  to  Norway  a^nd  Arctic 
North  America,  F.  M.  Webster,  pp.  117-120. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

MAY,  1894. 


Division  of  Botany: 

Contributions  from  the  U.  S.  National  Herbarium,  vol.  n,  No.  3. 

Office  of  Experiment  Stations  : 

Experiment  Station  Record,  vol.  v,  No.  9. 

Division  of  Entomology  : 

Insect  Life,  vol.  vi,  No.  4. 

Division  of  Statistics: 

Report  No.  115  (new  series),  May,  1894. — Report  of  the  Statistician. 

Division  of  ChexMistry  : 

Bulletin  No.  40. — Record  of  Experiments  with  Sorghum  in  1893. 

Division  of  Records  and  Editing  : 

List  of  Publications  of  the  U.  S.  Department  of  Agriculture  for  the  Five  Years 
1889-1893,  inclusive. 

Division  of  Agricultural  Soils: 

Circular  No.  n. — Instructions  for  Taking  Samples  of  Soil  for  Moisture  Determi- 
nations. 

Weather  Bureau: 

Monthly  Weather  Review,  March,  1894. 

Circular  of  Information. — Protection  from  Lightning. 

Library : 

Bulletin.— Accessions  to  the  Department  Library. 
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MAY,  1894. 


Agricultural,  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  55,  April,  1894. — A New  Disease  of  Cotton. 

Agricultural  Experiment  Station  of  the  University  of  California: 

Bulletin  No.  104,  April,  1894.— Investigations  of  California  Olives  and  Olive  Oils. 
The  Connecticut  Agricultural  Experiment  Station: 

Bulletin  No.  119,  May,  1894. — The  Babcock  Test  as  a Basis  for  Payment  in  Cream- 
gathering Creameries. 

Agricultural  Experiment  Station  of  Indiana: 

Sixth  Annual  Report,  1893. 

Kansas  Agricultural  Experiment  Station: 

Bulletin  No.  42,  December,  1893. — Experiments  with  Oats. 

Bulletin  No.  43,  December,  1893. — Experiments  with  Sorghum  and  Sugar  Beets. 
Bulletin  No.  44,  December,  1893. — Further  Study  of  Native  Grapes. 

Sixth  Annual  Report,  1893. 

Kentucky  Agricultural  Experiment  Station: 

Bulletin  No.  49,  March,  1894. — Destructive  Locusts  in  Kentucky;  The  Bud  Worm 
of  Tobacco. 

Bulletin  No.  50,  April,  1894. — Fruit  Growing  in  Kentucky;  Notes  upon  Vegeta- 
bles. 

Louisiana  Experiment  Stations: 

Bulletin  No.  27  (second  series). — Results  of  the  Year  1893. 

Maine  State  College  Agricultural  Experiment  Station: 

Bulletin  No.  7 (second  series),  February  15,  1894. — Inspection  of  Fertilizers. 
Bulletin  No.  8 (second  series),  March  1,  1894. — Spraying  Experiments. 

Bulletin  No.  9 (second  series),  March  15,  1894. — Tomatoes. 

Bulletin  No.  10  (second  series),  April  1,  1894. — Cauliflowers. 

Bulletin  No.  11  (second  series),  April  2,  1894. — Corn  as  a Silage  Crop. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Bulletin  No.  24,  April,  1894. — Insecticides;  The  Horn  Fly. 

Bulletin  No.  25,  April,  1894. — Fungicides  and  Insecticides;  Tests  of  Grapes. 
Meteorological  Bulletin  No.  64,  April,  1894. 

Experiment  Station  of  Michigan  Agricultural  College: 

Bulletin  No.  107,  February,  1894. — Fattening  Lambs. 

Bulletin  No.  108,  February,  1894. — Potatoes  and  Potato  Scab. 

Bulletin  No.  1091,  February,  1894. — Variety  Tests  of  Vegetables. 

Bulletin  No.  110,  February,  1894. — The  External  Conformation  of  the  Horse. 
Agricultural  Experiment  Station  of  the  University  of  Minnesota: 
Annual  Report,  1893. 
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Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  No.  34,  May  1,  1894. — Chinch  Jlugs. 

Bulletin  No.  35,  May  1,  1894.— Alfalfa;  Farm  Notes. 

Bulletin  No.  36,  May  1,  1894.— Experiments  in  the  Culture  of  the  Sugar  Beet  in 
Nebraska. 

New  Hampshire  Agricultural  Experiment  Station: 

Bulletin  No.  20,  March,  1894. — Effect  of  Food  on  Milk. 

Bulletin  No.  21,  April,  1894. — Farmyard  Manures  and  Artificial  Fertilizers. 

New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  99,  April  4,  1894. — The  Pear  Midge. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  96,  January  20,  1894. — Miscellaneous  Agricultural  Topics. 

Bulletin  No.  98,  March  1,  1894. — Some  Leguminous  Crops  and  their  Economic 
Value. 

Bulletin  No.  99,  April  15,  1894. — Thread  Worm  of  Pork. 

Bulletin  No.  100,  March  26,  1894. — Our  Common  Insects. 

Special  Bulletin  No.  20,  April  21,  1894. — Fertilizer  Analyses  and  the  Fertilizer 
Control. 

Special  Bulletin  No.  21,  May  22,  1894. — Fertilizer  Analyses  and  the  Fertilizer 
Control. 

Oregon  Agricultural  Experiment  Station: 

Bulletin  No.  29,  February,  1894. — Notes  on  Vegetables.  Fruits,  Pruning,  etc. 
Bulletin  No.  30,  March,  1894. — Potatoes;  Roots. 

Bulletin  No.  31,  April,  1894. — Progress  of  Entomological  Work;  Capons  and 
Caponizing. 

South  Dakota  Agricultural  Experiment  Station  : 

Bulletin  No.  38,  January,  1894. — Feeding  Wheat  to  Hogs. 

Agricultural  Experiment  Station  of  Utah: 

Bulletin  No  27,  March,  1894. — Irrigation:  Early,  Late,  and  Usual. 

Bulletin  No.  28,  April,  1894. — The  Value  of  Crass  in  the  Production  of  Pork; 
Exercise  vs.  Non-exercise  of  Pigs. 

Vermont  Agricultural  Experiment  Station: 

Bulletin  No.  41,  April,  1894. — Analyses  of  Commercial  Fertilizers. 


DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Bulletin  (special),  May  1,  1894. — Dairying  in  Ontario. 

Ontario  Agricultural  College: 

Bulletin  No.  93,  April  16,  1894. — Dairy  Bulletin. 

Bulletin  No.  94,  May  16,  1894. — The  Care  of  Milk  for  Cheese  Factories  and 
Creameries. 

Ontario  Bureau  of  Industries,  Toronto: 

Bulletin  No.  49,  April  24,  1894.— Crops  and  Live  Stock  in  Ontario. 
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PUBLICATIONS  OF  THE  OTTFTCE  OF  EXPERIMENT  STATIONS. 


The  Office  of  Experiment  Stations  issues  three  classes  of  publications  for  general 
i«i  istribution : 

(1)  Experiment  Station  Record,  and  (2)  Bulletins,  which  are  more  or  less  tech- 
nical. It  is  the  practice  to  send  to  persons  applying  for  them  one  or  more  numbers, 
from  which  they  may  judge  of  their  usefulness,  but  not  to  place  any  names  upon 
the  mailing  list  until  after  receipt  of  applications  on  special  blanks  furnished  by 
fhe  Office. 

(3)  Farmers’  Bulletins,  which  are  brief  and  popular  in  character,  and  are  sent  on 
application.  These  bulletins  are  issued  as  part  of  the  general  series  of  Farmers' 
Bulletins  of  the  Department  of  Agriculture. 

The  following  publications  have  been  issued : 

Experiment  Station  Record , vol.  i,  6 numbers;  vol.  n,  12  numbers;  vol.  m,  12  num- 
bers and  index;  vol.  iv,  12  numbers,  including  index;  vol.  v,  Nos.  1-9.  Copies 
of  the  Station  and  Department  publications  abstracted  in  the  Record  can,  in  many 
instances,  be  obtained  on  application. 

Bulletins. — No.  1,  Organization  and  History  of  the  Stations;  No.  2,  Digest  of 
Annual  Reports  of  the  Stations  for  1888,  in  two  parts;  No.  3,  Report  of  Meeting 
of  Horticulturists  at  Columbus,  Ohio,  June,  1889;  No.  4,  List  of  Station  Horticul- 
turists and  Outline  of  their  Work;  No.  5,  Organization  Lists  of  Stations  and 
Colleges,  March,  1890;  No.  6,  List  of  Station  Botanists  and  Outline  of  their  Work; 
No.  7,  Proceedings  of  the  Fifth  Annual  Convention  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations,  Washington,  D.  C.,  August,  1891; 
No.  8,  Lectures  on  Investigations  at  Rothamsted  Experimental  Station ; No.  9,  The 
Fermentations  of  Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions; 
No.  11,  A Compilation  of  Analyses  of  American  Feeding  Stuffs;  No.  12,  Organization 
Lists  of  the  Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Col- 
leges in  the  United  States,  June,  1892;  No.  13,  Organization  Lists  of  the  Agricultural 
Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United  States, 
April,  1893;  No.  14,  Proceedings  of  a Convention  of  the  National  League  for 
Good  Roads,  January,  1893;  No.  15,  Handbook  of  Experiment  Station  Work; 
No.  16,  Proceedings  of  the  Sixth  Annudl  Convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  New  Orleans,  Louisiana, 
November,  1892;  No.  17,  Suggestions  for  the  Establishment  of  Food  Laboratories ; 
No.  18,  Assimilation  of  Free  Atmospheric  Nitrogen  by  White  and  Black  Mustard ; 
No.  19,  Organization  Lists  of  the  Agricultural  Experiment  Stations  and  Agricultural 
Schools  and  Colleges  in  the  United  States,  January,  1894. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Associa- 
tion of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of 
Washington  Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of 
Champaign  Convention  of  the  Association,  November,  1890.  (Series  discontinued.) 

Farmers’  Bulletins. — No.  1, The  What  and  Whyof  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations;  No.  9,  Milk  Fermentations  and 
their  Relation  to  Dairying;  No.  11,  The  Rape  Plant;  No.  14,  Fertilizers  for  Cotton; 
No.  16,  Leguminous  Plants  for  Green  Manuring  and  for  Feeding. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
of  Agriculture,  for  the  Office  of  Experiment  Stations,  Department  of  Agriculture , 
Washington,  D.  C. 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama— Auburn : College  Station,  W.  L. 

Broun . f TJniontown : Canebrake  Station ; H. 
Benton.  } 

Arizona— Tucson:  T.B.  Comstock.  § 

Arkansas — Fayetteville : R.  L.  Bennett.  * 
California— Ber keley : E.  W.  Hilgard.* 
Colorado —Fort  Collins : Alston  Ellis.  * 
Connecticut— New  Haven : State  Station;  S.  W. 
Johnson.*  Storrs:  Storrs  Station;  W.  O.  At- 
water. * 

Delaware — Newark .-  A.  T.  Neale.  * 

Florida — Lake  City  : O.  Clute.  * 

Georgia— Experiment : R.  J.  Redding.* 

Idaho— Moscow .-  C.  P.  Fox.  * 

Illinois — Champaign G.  E.  Morrow,  t 
Indiana— Lafayette : C.  S.  Plumb.  * 

Iowa — Ames:  James  Wilson.  * 

Kansas — Manhattan : G.  T.  Fairchild.  § 
Kentucky — Lexington : M.  A.  Scovell.  * 
Louisiana— Audubon  Park,  New  Orleans:  Sugar 
Station.  Baton  Rouge  : State  Station.  Calhoun  ; 
North  Louisiana  Station.  W.  C.  Stubbs.  * 
Maine—  Orono : W.  H.  Jordan.  * 

Maryland— College  Park : R.  H.  Miller.  * 
Massachusetts— Amherst ; State  Station;  C.  A* 
Goessmann.  * Amherst  : Hatch  Station ; H.  H‘ 
Goodell.  * 

Michigan —Agricultural  College  : L.  G.  Gorton.  * 
Minnesota — St.  Anthony  Park:  W.  M.  Liggett. § 
Mississippi — Agricultural  College:  S.  M.  Tracy.* 
Missouri—  Columbia : E.  D.  Porter.  * 


Montana— Bozeman .-  S.  M.  Emery.* 

Nebraska — Lincoln : C.  L.  IngersoU.  * 

Nevada— Reno  : S.  A.  Jones.  * 

New  Hampshire— Durham : G.H.Whitcher.* 
New  Jersey — New  Brunswick:  State  Station;  E, 
B.  Voorheesl*  New  Brunswick:  College  Sta 
tion ; A.  Scott.  * 

New  Mexico— Las  Cruces:  H.  Hadley.  * Cl 
New  York—  Geneva:  State  Station;  P . Collier. * 
Ithaca:  Cornell  University  Station;  I.P. Rob- 
erts. * 

North  Carolina— Raleigh .-  H.B.  Battle.  * 
North  Dakota— Fargo:  J.  B.  Power.  * 

Ohio — Wooster:  C.  E.  Thorne.  * 

Oklahoma —Stillwater : J.  C.  Neal.  * 

Oregon — Corvallis : J.  M.  Bloss.  * 
Pennsylvania— State  College : H.  P.  Armsby.  * 
Rhode  Island— Kingston : C.  0.  Flagg.  * 

South  Carolina—  Clemson  College:  AS.  B.  Craig- 
head. * 

South  Dakota— Brookings : L.  McLouth.  § 
Tennessee — Knoxville:  C. F.  Vanderford.|| 
Texas—  College  Station : M.  H.  Connell.  * , 

Utah— Logan : J.W.  Sanborn.  * 

Vermont— Burlington : J.  L.  Hills.  * 

Virginia — Blacksburg J.  M.  McBryde.  * 
Washington— Pullman : E.  A.  Bryan. 

West  Virginia — Morgantown .-  J.  A.  Myers.  * 

W iscoNSiN — Madison : W.  A.  Henry.  * 

W yoming — Laramie ; A.  A.  Johnson.  * 


* Director. 

t President  of  board  Of  direction. 
x Assistant  director  in  charge. 


§ Chairman  of  council. 
||  Secretary. 
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No.  11. 


.Representatives  of  a number  of  State  live  stock  sanitary  boards  con- 
vened at  tliis  Department  Tuesday,  June  19,  to  consider  the  advisa- 
bility of  greater  uniformity  in  State  laws  regarding  infectious  and 
contagious  diseases  of  live  stock,  and  to  discuss  some  of  the  diseases 
now  demanding  serious  attention.  The  sessions  extended  over  three 
days.  Seventeen  delegates  were  present,  representing  9 States  and  the 
Bureau  of  Animal  Industry  of  this  Department. 

Hon.  Levi  Stockbridge,  of  Massachusetts,  and  Dr.  F.  Dye,  of  New 
Jersey,  presided  at  the  different  sessions. 

Dr.  J.  G.  Turner,  State  veterinarian  of  Missouri,  read  a paper  on 
uniform  State  laws  for  the  prevention  and  suppression  of  infectious  and 
contagious  diseases  of  live  stock.  Dr.  R.  Ward,  chief  veterinary 
inspector  of  the  Maryland  live  stock  sanitary  board,  delivered  an  illus- 
trated lecture  on  glanders.  Dr.  Charles  P.  Lyman,  secretary  of  the 
Massachusetts  board  of  cattle  commissioners  and  dean  of  the  veterinary 
department  of  Harvard  University,  read  a paper  explaining  the  new  sani- 
tary laws  of  Massachusetts.  A paper  was  read  which  had  been  pre- 
pared by  Dr.  J.  H.  Kellogg,  of  Battle  Creek,  Mich.,  on  bovine  tubercu- 
losis and  its  transmission  to  the  human  race  through  meat  and  milk  of 
tuberculous  animals.  In  discussing  the  latter  paper,  Dr.  D.  E.  Salmon 
stated  that  he  did  not  regard  as  substantiated  the  theory  recently  pro- 
mulgated that  the  toxic  products  of  bacteria  present  in  the  milk  and 
flesh  of  tuberculous  animals,  even  after  sterilization  and  cooking,  are 
injurious.  He  called  attention  to  the  minute  quantities  in  which  these 
products  are  probably  present,  and  to  the  fact  that  experiments  with 
animals  indicate  that  much  larger  quantities  of  such  materials  may  be 
taken  into  the  alimentary  canal  with  impunity  than  could  be  safely 
introduced  into  the  system  by  injection.  He  also  expressed  doubt  as  to 
the  communicability  of  bird  tuberculosis  to  other  animals,  and  vice  versa. 

In  the  discussion  on  tuberculosis  attention  was  called  to  the  fact  that 
the  tuberculin  test  is  the  only  approximately  exact  method  of  diagnos- 
ing the  disease,  that  this  test  requires  much  time  and  is  costly, 
and  that  preliminary  analyses  made  by  the  Department  of  Agricul- 
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ture  had  shown  that  during  the  test  the  milk  of  cows  is  considerably 
affected  in  chemical  composition,  rendering  it  necessary  to  throw  away 
the  milk  of  at  least  one  milking.  This  latter  fact  complicates  the  diffi- 
culties of  testing  large  herds. 

In  the  discussion  of  State  laws  bearing  on  diseases  of  domestic 
animals  most  of  the  speakers  expressed  themselves  as  favoring  uni- 
formity in  the  substance  and  aim  of  these  laws  rather  than  in  details. 
The  special  need  for  uniform  compensation  for  slaughtered  animals 
was  shown.  Cooperation  between  the  State  boards  and  the  Bureau 
of  Animal  Industry  was  urged. 

In  a talk  on  ticks  as  the  cause  and  carriers  of  Texas  fever,  Dr.  Sal- 
mon stated  that  the  Department  had  recently  received  from  Texas  a 
kind  of  tick,  thought  to  be  new,  but  which  had  been  found  in  New 
Mexico  once  before.  He  stated  that  cattle  in  the  ears  of  which  this 
tick  was  found  suffered  from  a disease  manifested  by  swelling  about 
the  neck.  That  the  tick  was  the  cause  of  this  disease  had  not  been 
demonstrated,  though  the  occurrence  of  the  tick  and  the  disease 
together  were  noted  as  a curious  coincidence. 

A permanent  organization  was  formed,  under  the  name  of  the  National 
Live  Stock  Sanitary  Association,  to  be  composed  of  the  State  live 
stock  sanitary  commissions  and  their  secretaries,  the  State  veterina- 
rians of  the  several  States,  and  any  other  State  and  national  officials 
having  control  of  the  diseases  of  live  stock. 

For  the  ensuing  term  the  following  officers  were  elected : President, 
J.  A.  Potts,  of  Missouri;  vice-president,  Dr.  Bobert  Ward,  of  Mary- 
land; secretary,  A.  M.  Brownlee,  of  Illinois.  A committee  of  five  was 
appointed  to  draft  a constitution  and  by-laws,  to  prepare  a circular  set- 
ting forth  the  objects  of  the  association,  and  to  interest  in  the  associa- 
tion the  live  stock  sanitary  commissions  of  the  several  States.  Chicago 
was  chosen  as  the  next  place  of  meeting.  The  secretary  was  instructed 
to  have  printed  for  distribution  500  copies  of  the  proceedings  of  the 
convention. 


A REVIEW  OF  RECENT  WORK  ON  DAIRYING* 


E.  YV.  Allen. 

DAIRY  BACTERIOLOGY'. 

The  term  dairy  bacteriology  is  here  used  to  include  all  kinds  of 
studies  on  the  microorganisms  in  dairy  products  and  the  changes  they 
effect.  Investigation  in  these  lines  has  developed  very  rapidly  during 
the  past  few  years.  While  much  has  already  been  learned  concerning 
the  numerous  changes  in  milk  and  its  products  and  their  causes,  the 
field  is  comparatively  new  and  presents  a multitude  of  subjects  for 
extended  investigation. 

In  a paper  on  the  source  of  bacteria  in  milk  L.  Schulz1 2  concludes 
that  the  high  germ  content  of  milk  is  not  necessarily  due  to  care- 
lessness, but  is  partially  accounted  for  bj^  germs  working  up  into  the 
end  of  the  teat,  where,  under  the  favorable  temperature,  they  increase 
rapidly  between  the  milkings.  They  are  largely  washed  out  in  the  first 
portion  of  the  milk  drawn,  which  accounts  for  the  higher  germ  content 
of  this  portion.  In  some  tests  the  strippings  were  found  to  be  sterile 
or  nearly  so.  F.  Schuppan3  has  shown  that  ordinary  market  milk  con- 
tained, when  five  or  six  hours  old,  about  1,000,000  germs  per  cubic 
centimeter.  He  explains  that  this  might  be  very  materially  reduced 
by  careful  feeding  and  proper  treatment  of  the  milk.  Filtering  milk 
through  sponge  filters  removes  many  of  the  germs  and  allows  the  milk 
to  be  kept  sweet  longer,  but  the  cleaning  and  sterilizing  of  these  sponge 
filters  has  given  considerable  trouble,  consequently  sand  filters  have 
been  used  of  late.  These  are  said  not  to  affect  the  fat  content  of  the 
milk,  at  least  only  slightly. 

In  studying  the  germ  content  of  the  market  milk  of  Dorpat,  Bussia, 
H.  Knochenstiern3  found  that  milk  which  came  from  large  estates  and 
had  been  carefully  treated  contained  far  less  germs  than  that  coming 
from  smaller  farms  where  less  care  was  exercised. 

In  studying  bitter  milk,  M.  Bleisch4  isolated  a bacteria  which,  when 
inoculated  into  sterilized  milk,  caused  it  to  become  bitter.  He  believes 
it  to  belong  to  the  same  species  as  the  forms  described  by  Weigmann, 

* Continued  from  p.  974. 

‘Arch.  Hyg.,  14,  p.  260;  abs.  in  E.  S.  R.,  vol.  iv,  p.  214. 

2Centbl.  Bakt.  und  Par..  13,  pp.  527-531,555-559;  abs.  in  Bot.  Centbl.,  56  (1893), 
pp.  376,  377. 

3 Inaugural  Dissertation,  Dorpat,  1893;  abs.  in  Chem.  Centbl.,  1893,  ir,  p.  62. 

4Ztschr.  Hyg.,  13,  pp.  81-99;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  434. 


1043 


1044 


EXPERIMENT  STATION  RECORD. 


Kruger,  and  others.  It  was  capable  of  motion,  and  produced  spores 
which  were  not  destroyed  by  direct  contact  with  live  steam  for  six 
hours.  Sterilizing  in  hermetically  sealed  bottles  was  more  effective. 
Vandenhoydonck1  reports  a case  in  which  all  the  cows  in  a little  village 
commenced  to  give  bitter  milk.  The  milk  frothed  badly  during  cream- 
ing, appeared  to  be  in  vigorous  fermentation,  and  was  very  bitter.  On 
examination  the  cows  were  found  to  be  perfectly  healthy.  The  source 
of  the  trouble  was  finally  discovered  in  the  excessive  feeding  of  Swed- 
ish turnips  which  had  been  washed  in  foul  ditch  water.  Soon  after  the 
turnips  were  discontinued  the  milk  became  normal. 

A case  of  soapy  milk,  which  failed  to  sour  and  had  a soapy  taste,  was 
traced  by  H.  Weigmann  and  E.  Zirn2 3  to  the  straw  used  for  bedding. 
The  straw  was  moist  and  discolored.  All  five  forms  of  bacteria  found 
in  the  milk  were  found  on  the  straw.  The  bacteria  got  onto  the  udder 
and  from  there  into  the  milk.  The  trouble  disappeared  when  the  straw 
was  discontinued.  Another  case  in  which  the  milk  would  not  sour  and 
had  a soapy  taste  was  traced  to  the  hay  on  which  the  same  bacteria 
were  found  as  on  the  straw.  Pasturage  on  certain  pieces  of  land  also 
gave  rise  to  this  trouble.  The  remedy  was  found  in  changing  the  pas- 
ture. The  authors  conclude  that  the  kind  of  food  may  indirectly  have 
an  effect  on  the  bacteriological  composition  of  milk,  and  recommend 
that  cows  be  milked  before  feeding  or  bedding. 

In  a lengthy  paper  on  a slimy  fermentation  of  milk,  G.  Leichmann* 
attributes  it  to  an  organism  which  he  isolated  and  which  he  describes. 
At  ordinary  temperature  it  caused  no  change  in  sterilized  milk  beyond 
a slight  increase  in  acidity.  In  the  culture  oven  it  rendered  milk  stringy 
and  sour  in  twelve  hours ; as  the  souring  progressed  the  casein  became 
gelatinous,  and  a whey  separated  which  remained  stringy  for  a time 
and  gradually  became  thin  and  slimy.  Milk  sugar  was  found  to  be 
essential  to  this  fermentation  and  was  believed  to  be  decomposed  by  it. 
The  chief  products  of  the  fermentation  were  lactic  acid  and  a gummy 
slime. 

Experiments  made  by  M.  Lang  and  E.  von  Freudenreich4  on  O'idium 
lactis  indicate  that  this  organism  can  ferment  glucose,  milk  sugar,  cane 
sugar,  and  maltose,  and  can  decompose  the  albuminoids  of  milk. 

Uhl5  determined  for  a number  of  samples  of  milk  the  length  of  time 
they  required  to  be  heated  in  the  breediug  oven  before  souring.  He 
found  that  this  depended  upon  the  number  of  germs  present.  One  sam- 
ple, which  was  heated  at  18°  0.  for  thirty-two  hours  before  souring,  and 
contained  only  10,500  germs  per  cubic  centimeter,  was  obtained  with 
unusual  care. 

Schweiz.  Arch.,  35;  abs.  in  Molk.  Ztg.,7  (1893),p.  693,  and  E.  S.  R.,  vol.  v,  p.  720. 

2Milch  Ztg.,  22  (1893),  pp.  569-571;  abs.  in  E.  S.  R , vol.  v,  p.  431. 

3Landw.  Vers,  Stat.,  43,  pp.  375-398. 

^Landw.  Jabrb.  Schweiz.,  7 (1893),  pp.  229-237;  abs.  in  E.  S.  R.,  vol.  v,  p.  919. 

6Ztschr.  Hyg.,  12,  pp.  475-484;  abs.  in  Cbem.  Centbl.,  1893,  i,  p.  168. 
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H.  Timpe 1 studied  the  relation  of  the  phosphates  and  casein  to  lactic 
fermentation.  As  the  lactic  acid  is  injurious  to  the  growth  of  bacteria 
which  render  milk  sour,  it  must  be  neutralized  for  the  souring  to  con- 
tinue. He  believes  it  is  by  the  combined  action  of  the  phosphates  and 
the  casein  in  fixing  the  lactic  acid  produced,  both  by  giving  up  alkali 
and  by  direct  neutralization,  that  the  relatively  high  percentage  of  lactic 
acid  in  sour  milk  is  attained.  Curdling  is  influenced  by  the  amount  of 
polybasic  phosphates  present,  the  casein  not  being  precipitated  until 
all  of  these  are  changed  to  monobasic  salts;  then  the  casein  is  robbed 
of  its  alkali  by  the  lactic  acid  formed  and  its  precipitation  effected. 

F.  J.  Herz  2 details  the  results  of  some  fermentation  tests  on  milk 
which  showed  some  peculiarity  or  was  from  cows  sick  with  mouth-and- 
foot  disease  or  udder  tuberculosis. 

Studying  the  behavior  of  anthrax  bacilli  in  milk,  O.  Caro3  found  that 
in  freshly  drawn  milk  they  increased  during  the  first  three  hours  and 
then  diminished.  They  lost  their  virulence  in  eighteen  hours  at  37° 
C.  and  in  twenty-four  hours  at  15°  or  16°  C.  This  is  attributed  to  the 
acid  formed,  for  when  magnesium  oxide  was  added  and  no  free  acid 
observed  for  twenty-four  hours  the  bacilli  multiplied  rapidly  and 
retained  their  virulence. 

Experiments  by  L.  Heim4  indicate  that  cholera  germs  are  more  rap- 
idly destroyed  when  milk  is  kept  in  a warm  place  and  allowed  to  sour 
than  when  it  is  kept  cool,  although  it  was  found  that  the  germs  could 
retain  their  virulence  for  some  time  in  sour  milk.  Cholera  germs 
retained  their  virulence  in  butter  for  over  a month,  although  there  was 
a difference  in  butter  as  to  the  time  they  could  live  in  it.  The  germs 
lived  only  a day  or  two  in  cheese. 

Mederstadt5  found  that  by  the  centrifugal  treatment  of  300  liters  of 
milk  about  130  grams  of  sediment  was  obtained.  The  cream  was  richer 
in  bacteria  than  the  sediment.  The  separator  effected  no  purification 
of  milk  from  bacteria,  since  75  per  cent  of  the  bacteria  went  into  the 
cream.  Tuberculosis  germs  were  the  most  completely  separated  with 
the  cream,  while  cholera  bacilli  remained  in  suspension,  i.  e.,  went  into 
the  skimmed  milk. 

In  testing  milk  for  tuberculosis  W.  Thorner 6 recommends  that  the 
milk  be  treated  with  potash  solution  to  saponify  the  fat,  acetic  acid 
added  to  dissolve  the  casein,  and  then  whirled  in  a centrifuge  for  ten 
minutes.  The  liquid  is  then  poured  off,  the  sediment  washed  with 

]Landw.  Vers.  Stat.,  43,  pp.  223-238;  Chem.  Ztg.,  17  (1893),  pp.  757,  758,  and  Arch. 
Hyg.,  18,  pp.  1-34;  abs.  in  E.  S.  R.,  vol.  v,  pp.  247,  814. 

-Abs.  in  Milch  Ztg.,  22  (1893),  pp.  523, 524. 

3 Abs.  in  Centbl.  Bakt.  und  Par.,  14,  p.  398,  and  Chem.  Centbl.,  1894,  i,  p.  164. 

4Ver6ffentl.  Gesundheitsamte,  1892;  abs.  in  Milch  Ztg.,  21  (1892),  p.  644,  and 

Molk.  Ztg.,  6 (1892),  p.  493. 

6 Ztschr.  Nahr.  Untersuch.  und  Hyg.,  7,  p.  3;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  396. 

6Chem.  Ztg.,  16  (1892),  pp.  791,  792;  abs.  in  E.  S.  R.,  vol.  iv,  p.  214. 
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water  by  whirling,  and  the  residue  examined  under  a microscope,  being 
stained  with  fuchsine  and  with  methylene  blue  containing  sulphuric  acid, 

J.  Forster  and  0.  de  Man 1 found  that  tuberculosis  bacilli  were  killed 
in  four  hours  at  55°  C.,  in  one  hour  at  60°,  in  fifteen  minutes  at  65°,  in 
ten  minutes  at  70°,  in  five  minutes  at  80°,  in  two  minutes  at  90°,  and 
in  one  minute  at  95°.  Heating  at  55°  for  three  hours,  while  not  suf- 
ficient to  kill  the  bacilli,  weakened  the  tuberculosis  virus.  Heating 
milk  at  65°  for  fifteen  minutes  or  at  70°  for  ten  minutes  is  recommended. 

B.  Ostertag2  holds  that  feeding  in  an  uncooked  condition  the  sedi- 
ment from  milk  separators  to  swine  results  in  the  spread  of  tuberculosis 
among  animals,  and  should  be  investigated. 

In  an  article  on  tuberculosis  in  relation  to  animal  industry  and  public 
health,  James  Law3  considers  the  danger  of  infection  from  consuming 
the  milk  of  tuberculous  animals  and  concludes  that  such  milk  is  unfit 
for  food.  He  states  that  while  sterilization  does  away  with  the  possi- 
bility of  infection  it  does  not  restore  the  milk  to  a nonpoisonous  condi- 
tion, and  hence  does  not  render  it  innocuous. 

A.  C.  Abbott 4 inoculated  two  cows  with  cultures  of  the  germs  of  diph- 
theria. In  neither  case  did  an  eruption  appear  upon  the  udder  or  teats, 
nor  was  Bacillus  diphtherice  found  in  the  milk,  although  this  germ  was 
present  in  large  numbers  in  the  tissues  of  the  animals.  These  results 
do  not  agree  with  those  of  Klein,5  who  observed  an  eruption  on  the 
udder  and  found  the  bacillus  in  the  milk  of  cows  on  the  fifth  day  after 
inoculation. 

From  experiments  on  the  curdling  of  milk  by  cholera  bacilli  J.  de 
Haan  and  A.  C.  Huysse 6 are  led  to  conclude  that  this  is  due  to  the  pro- 
duction of  lactic  acid  from  the  milk  sugar.  They  isolated  an  enzyme 
from  the  sour  milk,  but  this  did  not  have  the  power  to  curdle  casein  or 
milk,  although  it  liquefied  gelatin. 

At  a meeting  of  the  German  Dairy  Association 7 Mehrdorf,  Weigmann, 
Keuhauss,  Schuppan,  and  others  spoke  of  the  danger  of  the  spread  of 
contagious  diseases  through  milk  and  dairy  products.  They  reviewed 
the  status  of  this  question  and  made  suggestions  for  reducing  the  dan- 
ger. The  same  subject  has  been  discussed  by  St.  Friis.8  Scala  and 
Alessi9  have  considered  the  transmission  of  disease  by  artificial  butter. 

1 Milch  Ztg.,  23  (1894),  pp.  84,  85,  and  Arch.  Hyg.,  18,  pp.  133-179. 

2 Ztschr.  Fleisch-  und  Milchhyg.,  1893,  Oct. ; abs.  in  Milch  Ztg.,  22  (1893),  p.  672. 

3N.  Y.  Cornell  Sta.  Bnl.  No.  65. 

4 Jour.  Path.  Bac.,  2 (1893),  pp.  35-51. 

5 Nineteenth  Annual  Report  Local  Govt.  Board,  Sup.  Rep.  of  Medical  Officer, 
1889-’90. 

6Centbl.  Bakt.  und  Par.,  15  (1894),  p.  268. 

7Molk.  Ztg.,  7 (1893),  pp.  84-96;  abs.  in  Vierteljahr.  Chem.  Nahr.  und  Genussmtl., 

8 (1893),  p.  8. 

8Hyg.  Rundsch. ; abs.  in  Milch  Ztg.,  22  (1893),  No.  30,  and  Vierteljahr.  Chem. 
Nahr.  und  Genussmtl.,  8 (1893),  p.  216. 

9 Atti.  R.  Acad.  med.  Roma,  1891;  abs.  in  Ztschr.  Nahr.  Untersuch.  und  Hyg.,  6, 
p.  24. 
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L.  H.  Pamuiel1  gives  the  number  of  microorganisms  found  in  cheese, 
curd,  whey,  buttermilk,  and  butter,  mentioning’  the  species  in  some 
cases.  V.  von  Ivlecki2  describes  five  forms  of  anaerobic  bacteria  which 
he  isolated  from  rancid  butter.  He  has  shown  that  the  souring  of 
butter  is  principally  due  to  bacteria.  Duclaux  and  Ritsert  have 
shown  that  microorganisms  can  not  decompose  pure  fat.  The  author 
and  also  Kriiger  have  shown  that  in  butter  bacteria  occur  which  can 
cause  acidity  by  decomposing  milk  sugar.  The  question  is,  Can  the 
microorganisms  in  natural  butter  (not  pure  butter  fat)  produce  acid 
out  of  the  fat  ? 

V.  Malencliini3  believes  that  the  ptomaines  in  cheese  are  of  bacterial 
origin,  but  thinks  that  several  forms  of  bacteria  besides  Deneke’s 
Spirillum  tyrogenum  can  render  cheese  poisonous.  Freshly  made  cheese 
may  be  rendered  poisonous  from  changes  Avhich  have  already  taken 
place  in  the  milk. 

E.  Duclaux 4 considers  the  saponification  and  oxidation  processes  in 
cheese,  their  causes,  and  the  relation  of  bacteria  to  them.  He  believes 
both  processes  are  caused  by  microorganisms.  If  cheese  is  broken  up 
so  as  to  give  free  access  of  air,  both  processes  go  on  simultaneously.  In 
the  ordinary  ripening  of  cheese  oxidation  is  confined  to  the  rind  and 
protects  the  interior  of  the  cheese  from  saponification  by  forming  a 
layer  excluding  the  oxygen. 

According  to  Ricliert5  metallic  salts  can  be  divided  into  three  groups 
with  respect  to  their  effect  in  retarding  the  fermentations  of  milk,  as 
follows:  (1)  Na,  K,  Li,  Mg,  Ca,  Sr,  and  Ba;  (2)  Fe,  Mn,  Pb,  Zn,  IJr, 
and  Al;  and  (3)  Cu,  Hg,  Au,  Pt,  Cd,  Co,  and  Ni,  the  latter  class  being 
the  most  powerful.  In  general  the  rarer  metals  are  more  powerful  than 
the  more  common  ones  to  which  the  organisms  are  accustomed. 

Weigmann6  intimates  that  in  Norway  and  Sweden  milk  for  domestic 
use  is  frequently  preserved  with  boracic  acid,  but  J.  Sebelien7  denies 
this  statement  so  far  as  Norway  is  concerned. 

Carbonic  acid  was  found  by  Nourry  and  Michel8  to  delay  the  souring 
of  milk.  Milk  charged  with  carbonic  acid  kept  a week  at  ordinary 
temperature.  Kriiger9  has  discussed  at  length  the  importance  of  anti- 
septics in  dairying. 

At  a meeting  of  the  German  Dairy  Association,  Schuppan10  recom- 
mended the  use  of  sand  filters  for  removing  dirt  and  germs  from  milk. 

•Iowa  Sta.  Bui.  No.  21;  abs.  in  E.  S.  R.,  vol.  v,  p.  208. 

-Centbl.  Bakt.  und  Par.,  15  (1894),  pp.  354-362. 

3Ztschr.  Nahr.  Untersucb.  nnd  Hyg.,  7,  p.  7;  abs.  in  Cbem.  Centbl.,  1893,  i,  p.  397. 

4 Ann.  Inst.  Pasteur,  7 (1893),  pp.  305-324. 

5Compt.  Rend.,  117  (1893),  pp.  673-676;  abs.  in  Molk.  Ztg.,  7 (1893),  p.  497. 

6Die  Metboden  der  Milcbconservierung,  p.  12. 

7 Chem.  Ztg.,  17  (1893),  p.  544. 

8Compt.  Rend.,  115  (1892),  p.  959. 

’Molk.  Ztg.,  6 (1892),  pp.  413,  425,  439,  451,  460. 

10Ibid.,  7 (1893),  p.  241;  abs.  in  Vierteljabr.  Cbem.  Nabr.  und  Genussmtl.,  8 (1893), 

p.  6. 
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He  describes  the  manner  of  preparing  tbe  sand  filter,  and  states  that 
the  fat  content  is  not  materially  changed  by  filtering  through  sand. 
Sand  filters  are  used  in  Copenhagen  which  filter  5,000  liters  of  milk 
per  hour.  From  other  sides  the  use  of  sand  filters  has  been  questioned. 

With  reference  to  the  germ  content  of  human  milk,  H.  Knockenstiern1 
found  that  even  when  the  breasts  were  treated  with  corrosive  sublimate 
solution  the  milk  drawn  contained  germs,  one  or  two  forms  of  bacteria 
occurring  most  frequently.  F.  Honigmann 2 found  a number  of  forms  of 
bacteria  iu  the  milk  of  a large  number  of  healthy  women.  Human  milk 
was  not  a germicide  for  the  germs  of  a number  of  common  contagious  dis- 
eases. In  studying  this  subject  T.  Kingel3  found,  in  agreement  with 
Cohn  and  Neumann,  Honigmann,  and  others,  that  human  milk  nearly 
always  (in  23  out  of  25  cases)  contained  Staphylococcen.  Two  other 
forms  occur  frequently.  These  germs,  he  believes,  work  their  way  into 
the  glands  of  the  breast,  but  do  not  cause  trouble  there. 

Rennet. — The  production  of  rennet  artificially  has  been  studied  by 

H.  W.  Conn.4  He  isolated  and  grew  a large  number  of  bacteria,  which 
in  milk  produced  a ferment  resembling  rennet  in  every  way.  The  fer- 
ment can  be  isolated  from  bacteria  cultures  by  filtering  through  a por- 
celain cylinder  and  then  treating  with  alcohol  or,  better,  with  an  excess 
of  salt.  Precipitation  with  salt  gives  the  purer  product.  It  has  not 
been  possible  to  isolate  a rennet  which  would  curdle  milk  without  souring 
it  also. 

F.  Baumann5  found  freshly  prepared  rennet  extract  to  contain 

I, 500,000  germs  to  the  cubic  centimeter.  It  was  sterilized  by  heat- 
ing to  58.5°  C.  for  four  and  one  half  hours  on  six  consecutive  days. 
By  this  treatment  the  rennet  lost  about  43.5  per  cent  of  its  strength. 
The  author  believes  that  the  bacteria  in  rennet  are  of  less  importance 
in  the  fermentation  and  ripening  of  cheese  than  is  usually  believed. 
L.  H.  Pammel6  found  in  rennet  all  the  way  from  409,500  to  4,019,200 
germs  per  cubic  centimeter.  Anaerobic  bacteria  predominated,  but 
these  developed  more  slowly  than  the  aerobic.  The  anaerobe  most 
common  was  a micrococcus  growing  in  chains,  producing  white  lens- 
shaped colonies.  An  aerobic  yeast  was  also  present.  The  author  is 
u inclined  to  think  that  the  bacteria  in  rennet  are  not  as  important  in 
ripening  cheese  as  the  bacteria  found  in  milk.” 

From  a study  of  commercial  rennet  extracts  G.  E.  Patrick7  finds 
^wide  differences  in  composition  and  in  coagulating  power  ” and  recom- 
mends that  cheese-makers  select  their  rennet  extract  by  a test  of  curd- 
ling power.  He  details  two  methods  for  making  the  test. 

'Inaugural  Dissertation,  Dorpat,  1893;  abs.  in  Chera.  Centbl.,  1893,  ii,  p.  62. 

^Ztschr.  Hyg.,  14,  pp.  207-248;  abs.  in  Chem.  Centbl.,  1893,  it,  p.  217. 

•Munch.  med.  Wochenschr.,  40,  pp.  513-517;  abs.  in  Chem.  Centbl.,  1893,  ii,  p.  695. 

4Conn.  Storrs.  Sta.  Report  for  1892,  p.  106;  abs.  in  E.  S.  R.,  vol.  v,  p.  563. 

''Landw.  Vers.  Stat.,  42,  p.  181 ; abs.  in  E.  S.  R , vol.  v,  p.  249. 

6Iowa  Sta.  Bui.  No.  21;  abs.  in  E.  S.  R.,  vol.  v,  p.  208. 

7 Ibid.,  No.  22  ; abs.  in  E.  S.  R.,  vol.  v,  p.  1001. 
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J,  R.  Green1  mentions  a number  of  plants  and  fruits  yielding  rennet, 
and  describes  means  of  extracting  the  ferment.  In  some  cases  these 
vegetable  rennets  have  been  used  in  cheese-making  instead  of  the 
animal  product. 

(Further  contributions  on  dairy  bacteriology  are  cited  in  the  follow- 
ing chapter  and  under  butter-making  and  cheese-making.) 

STERILIZING  AND  PASTEURIZING  MILK. 

The  term  sterilizing  in  its  strictest  sense  refers  to  the  heating  of  milk 
until  it  is  rendered  absolutely  free  from  virulent  germs  or  spores;  and 
is  effected  by  heating  the  milk  at  the  boiling  point  on  several  successive 
days,  meantime  keeping  it  either  hermetically  sealed  or  closed  with  a 
plug  of  cotton  to  exclude  the  germs  in  the  air. 

Pasteurizing,  originally  applied  to  the  treatment  of  wines,  refers  to 
the  heating  of  milk  at  a much  lower  temperature,  usually  about  65-70° 
0.,  or  150-155°  F.,  and  while  it  does  not  render  the  milk  sterile  it  is  sup- 
posed to  largely  destroy  the  pathogenic  germs.  It  is  more  often  employed 
in  the  household  than  sterilizing  because  it  is  simpler  and  because  the 
nature  and  digestibility  of  the  milk  are  not  changed  as  in  sterilizing, 
as  mentioned  above.  Loosely  used,  the  term  sterilizing  is  coming  to 
include  pasteurizing,  at  least  in  the  popular  mind.  In  view  of  the 
wide  difference  between  the  two  kinds  of  treatment  and  their  effect 
upon  the  character  and  the  keeping  qualities  of  the  milk,  it  seems 
desirable  that  the  terms  should  be  used  only  in  their  strict  sense. 

Experiments  in  pasteurization  by  H.  P.  Lunde2  led  to  the  following- 
conclusions:  (1)  The  keeping  quality  of  separator  skim  milk  is  only 
slightly  improved  by  pasteurization  unless  followed  by  rapid  cooling; 
(2)  the  keeping  quality  of  pasteurized  milk  suffers  especially  if  allowed 
to  remain  at  a temperature  between  30°  and  50°  C.;  and  (3)  pasteur- 
ization at  70-75°  followed  by  rapid  cooling  to  25°  or  lower  greatly 
increases  the  keeping  quality  of  milk. 

Popp  and  Becker 3 found  the  germ  content  per  cubic  centimeter  of 
whole  milk  to  be  72,954;  of  the  cream  of  this  milk,  58,275;  the  sepa- 
rator skim  milk,  21,735;  and  the  separator  sediment,  43,891.  When 
pasteurized  the  skim  milk  contained  1,070  germs  and  the  cream  1,170; 
while  the  sterilized  skim  milk  and  cream  were  germ  free.  F.  Baumann,4 
observed  that  heating  ordinary  market  milk  which  contained  large 
numbers  of  bacteria  for  two  hours  at  70°  C.  killed  about  99.5  per  cent 
of  the  germs  but  took  away  its  power  to  u cheese.” 

M.  Bleisch5  compared  sterilizing  milk  by  heating  in  bottles  closed 

1 Bot.  Centbl.,  1893,  ii,  p.  86. 

2Beretning  fra.  den  Kgl.  Vet.  Landt.  Lab.  Landokon.  Forsog.,  Copenhagen,  1891; 
abs.  in  Centbl.  Agr.  Chem.,  21,  pp.  621-628,  and  E.  S.  R.,  vol.  iv,  p.  383. 

:Hyg.  Rundsch.,  3,  pp.  530-534;  abs.  in  Chem.  Centbl.,  1893,  ii,  p.  768,  and  E. 
S.  R.,  vol.  v,  p,  646. 

4Landw.  Vers.  Stat.,  42,  p 181;  abs.  in  E.  S.  R.,  vol.  v,  p.  249. 

6Ztschr.  Hyg.,  13,  pp.  81-99;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  434. 
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with  cotton  and  in  bottles  heremetically  sealed,  heating  both  by  steam  J 
for  two  and  one  half  hours.  The  milk  heated  in  air-tight  bottles  kept  (I 
longer  than  the  other,  probably,  it  is  believed,  because  the  exclusion  of 
oxygen  prevented  the  growth  of  microorganisms. 

N.  Auerbach1  has  found  that  pasteurizing  milk  by  Soxhlet’s  method  I 
does  not  always  make  it  fit  for  infants.  Grass  and  new  hay  contain  j 
bacteria  which  decompose  the  milk,  forming  butyric  acid.  These  bac- 1 
teria  get  into  the  milk  from  the  food  or  the  manure,  as  they  pass  the  j 
animal  without  being  injured.  In  six  weeks  the  bacteria  on  new  hay  I 
die  if  allowed  to  dry  up,  and  after  that  the  hay  is  like  old  hay  in  its  j 
action.  The  products  of  the  action  of  these  bacteria  are  believed  to  be 
injurious  to  infants,  and  hence  the  feeding  of  dry  food  is  regarded  as  1 
safer. 

It  is  frequently  stated  that  the  change  in  milk  affecting  its  taste  i 
begins  at  a temperature  of  about  63°  C.  0.  de  Man2  found  that  heat-  j] 
ing  milk  in  a water  bath  at  70°  0.  for  ten  minutes  did  not  impart  any 
taste  to  it;  it  could  not  be  distinguished  from  fresh  milk  not  heated.  ! 
In  ordinary  practice  he  believes  that  portions  of  the  milk  are  heated  ! 
above  this  temperature  and  affect  the  whole  quantity. 

Hesse3  examined  milk  sterilized  on  a large  scale  by  steam.  He  found 
that  to  obtain  a milk  which  would  keep  well  the  steam  must  be  allowed 
to  act  for  at  least  one  and  one  half  hours. 

In  sterilizing  milk  for  infants,  Aufrecht4  recommends  the  use  of  Soxh- 
let’s  apparatus,  but  suggests  closing  the  bottles  with  cotton  instead  I 
of  with  the  regulation  rubber  cover;  using  distilled  water  for  diluting 
the  milk;  and  sterilizing  the  milk  in  the  stable  as  soon  as  milked. 

The  bitter  taste  often  resulting  from  boiling  milk  is  found  by  Hueppe5  'll 
to  be  due. to  the  action  of  a ferment  given  out  by  the  bacteria,  which,  | 
it  is  said,  peptonizes  the  casein.  The  bitter  taste  is  attributed  to  the  1 
formation  of  casein- peptone. 

As  is  well-known,  the  fat  in  sterilized  milk  gradually  rises  on  keep-  j 
ing.  Keuk6  determined  the  extent  to  which  this  occurred  in  keeping 
milk  sterilized  by  Soxhlet’s  method,  and  recommends  that  for  infants’  j 
use  milk  should  not  be  sterilized  in  large  quantity,  but  only  a little  at 
a time  as  needed. 

Methods  of  sterilizing  and  pasteurizing  milk. — A number  of  methods 
and  apparatus  for  sterilizing  and  pasteurizing  milk  have  recently  been 
described.  In  Dr.  Bitter’s  pasteurizing  apparatus7  the  milk  is  heated 

‘Milch  Ztg.,  22  (1893),  pp.  490,  491,  506-508. 

-Arch.  Hyg.,  18,  p.  167. 

, 3Ztschr.  Hyg.,  13,  pp.  42-48;  abs.  in  Chem.  Cen*bT  , 1893,  i,  p.  397. 

4 Deut.  med.  Wochenschr.,  1893,  No.  51;  abs.  in  vierteljahr.  Chem.  Nahr.  und  Ge- 
nussmtl.,8  (1893),  p.  104. 

Abs.  in  Vierteljahr.  Chem.  Nahr.  und  Genussmtl.,  7 (1892),  p.  404. 

Arch.  Hyg.,  17,  pp.  312-323;  abs.  in  Chem.  Centbl.,  1893,  n,  p.  695,  and  E.  S.  R.,  vol. 
v,  p.  264. 

7Ztschr.  Hyg.,  8,  p.  240. 
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! in  an  upright  boiler  of  50  to  100  liters  capacity  by  means  of  a system  of 
! steam  pipes  within  the  boiler.  A stirring  apparatus  is  provided  to 
keep  the  milk  from  burning  on  to  the  steam  pipes. 

The  apparatus  of  Neuhauss,  Gronwald,  and  Oehlmann1  is  built  in 
sizes  for  sterilizing  from  50  to  238  bottles  at  a time.  The  milk  is  heated 
in  bottles  provided  with  a vent  to  85-90°  0.  by  means  of  steam  for 
thirty  minutes,  when  the  bottles  are  allowed  to  cool  for  some  hours  and 
then  heated  again  to  102°  or  103°  C.  for  thirty  minutes  and  the  bottles 
all  hermetically  closed  at  once  by  means  of  a mechanical  contrivance. 

Kleemann’s  apparatus 2 consists  of  an  upright  boiler,  with  a system  of 
steam  pipes  and  a stirring  apparatus,  through  which  a stream  of  milk 
is  run  continuously.  The  milk  enters  at  the  bottom  and  overflows 
through  a pipe  at  the  top  of  the  apparatus. 

Legay’s  milk  usterilizator” 3 consists  of  a vessel  of  from  a pint  to  a 
quart  capacity,  into  the  neck  of  which  a glass  tube,  closed  at  one  end, 
is  fastened  air-tight  by  means  of  rubber  rings.  The  milk  is  heated  in 
this  apparatus  until  it  rises  to  a certain  height  in  the  tube,  when  the 
heat  is  removed,  and  it  is  allowed  to  stand  from  ten  to  twenty  minutes 
and  then  rapidly  cooled.  Milk  pasteurized  in  this  manner  is  said  to 
remain  sweet  for  three  or  four  days. 

C.  A.  Cary4  proposes  to  sterilize  milk  or  water  by  heating  in  hermet- 
ically sealed  glass  bottles,  the  bottles  being  closed  by  a stopper  similar 
to  that  of  a beer  bottle.  He  describes  a simple  apparatus  for  home 
use. 

B.  Bempel5  has  patented  a new  device  for  sterilizing  milk,  fruit, 
vegetables,  etc.  The  apparatus  is  closed  when  the  sterilizing  is  ended 
by  the  pressure  of  the  outer  air  against  the  rubber-faced  cap. 

C.  Frankel6  has  described  a stopper  with  vent  for  closing  the  bot- 
tles, which  was  first  proposed  and  used  by  Popp  and  Becker.  The 
bottles  are  closed  during  sterilizing,  except  that  the  vent  is  left  open. 
After  sterilizing  this  is  closed. 

K.  Flaach7  has  described  an  apparatus  designed  by  himself  which 
he  claims  gives  milk  from  which  the  fat  does  not  separate  into  globules  ; 
the  cream  can  be  easily  mixed  with  the  milk  after  standing  for  months. 
A simple  apparatus  for  home  use,  similar  to  SoxhlePs  apparatus,  has  been 
described  by  the  Bureau  of  Animal  Industry  of  this  Department. 8 

]Jour.  Soc.  Chem.  Ind.,  12  (1893),  p.  615,  and  Fleischmann’s  Lehrbuch  der 

Milchwirthschaft,  p.  256. 

-Landw.  Ann.  meckl.  pat.  Ver.,  1893,  pp.  393-398,  and  Molk.  Ztg.,  8 (1894),  pp. 

173, 174. 

5 Milch  Ztg.,  22  (1893),  p.  360;  abs.  in  E.  S.  R.,  vol.  v,  p.  265. 

4 Ala.  College  Sta.  Bui.  No.  53;  abs.  in  E.  S.  R.,  vol.  v,  p.  897. 

5Ztschr.  angew.  Chem.,  1894,  p.  131. 

6Hvg.  Rundscb..  7,  pp.  621-626;  abs.  in  Chem.  Centbl.,  1893,  11,  p.  868,  and  Molk. 
Ztg.,  7 (1893),  p.  437. 

7 Milch  Ztg.,  22  (1893),  pp.  119-122,  140-143. 

8 Circular,  Dec.  19,  1893. 

23685 — No.  11 2 
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A.  Stutzer*  lias  described  a method  in  which  the  rubber  plate, 
used  in  closing  the  bottle  in  Soxhlet’s  method,  is  replaced  by  a rubber- 
cap  with  a vent  which  closes  tightly  as  the  liquid  cools.  Schulz* 2  has 
also  described  a stopper  for  this  purpose.  In  form  the  stopper  is  a 
hollow  rubber  cone,  with  walls  sufficiently  thick  to  make  it  fit  tightly 
into  the  neck  of  the  bottle  and  hermetically  close  it  as  the  milk  cools. 

The  sterilization  of  milk  by  meafis  of  electricity  has  been  discussed 
by  A.  J.  Boult3  and  by  Dubousquet-Laborderie 4.  The  latter  found 
that  an  interrupted  current  had  no  effect  in  preserving  milk,  but  that 
with  a continuous  current,  electrolysis  of  the  milk  took  place.  The 
germs  in  treated  milk  were  killed,  but  the  temperature  of  80-100°  0. 
brought  about  by  the  treatment  was  sufficient  to  account  for  this. 

BUTTER-M  AKIN  Gr. 

In  general. — A comparison  of  Jersey,  Guernsey,  Holstein,  Ayrshire, 
Devon,  and  American  Holderness  breeds,  with  reference  to  production 
of  butter  in  the  first  and  second  periods  of  lactation,  is  given  by  L.  L. 
Van  Slyke5.  In  the  first  period  of  lactation  the  Guernseys,  closely 
followed  by  the  Jerseys,  gave  the  largest  daily  yield  of  butter.  The 
average  amount  of  butter  made  from  1 pound  of  fat  in  the  milk  was : 
Guernseys,  1.07  ; Jerseys,  1.04;  Holdernesses,  0.98 ; Devons,  0.97;  Ayr- 
shires,  0.93 ; and  Holsteins,  0.88  pounds. 

As  to  the  effect  of  the  stage  of  lactation  on  butter-making,  J.  W. 
Bobertson6  found  that  in  deep- setting  the  loss  of  fat  in  the  skim  milk 
amounted  to  31.11  per  cent  with  cows  eight  to  eleven  months  in  milk, 
27.35  per  cent  with  cows  five  to  eight  months  in  milk,  and  15:96  per 
cent  with  cows  one  to  three  months  in  milk.  The  cream  from  the  cows 
five  to  eleven  months  in  milk  required  a longer  time  for  churning,  but 
the  loss  of  fat  in  the  buttermilk  was  nearly  the  same  for  the  three 
stages.  In  a later  experiment  the  same  author7  found  that  with  cows 
more  than  six  and  one  half  months  in  milk  the  loss  of  fat  in  creaming 
by  separator  or  deep-setting  was  greater  and  the  butter  was  poorer 
than  in  the  case  of  cows  milked  less  than  that  time.  The  creaming  of 
the  milk  of  older  cows  in  deep- setting  was  much  improved  by  mixing  it 
with  the  milk  of  a fresh  cow. 

^tschr.  angew.  Chem.,  1894,  pp.  130,  131,  and  Deut.  landw.  Presse,  21  (1894),  pp. 
365,  379. 

2Ztschr.  Nahr.  Untersucli.  nnd  Hyg.,  1893,  No.  21;  abs.  in  Ztschr.  Fleisch-  nnd 
Milchhyg.,  1894,  p.  73. 

3Jour.  Soc.  Chem.  Ind.,  12  (1893),  p.  616. 

4 Abs.  in  Milch  Ztg.,  21  (1892),  p.  473. 

5N.  Y.  State  Sta.  Report  for  1891,  pp.  299-369,  and  Report  for  1892,  pp.  467-494; 
abs.  in  E.  S.  R.,  vol.  iv,  p.  268. 

6 Canada  Experimental  Farms  Report  for  1891,  pp.  91,96;  abs.  in  E.  S.  R.,  vol  iv. 
pp.  445,  446. 

7 Ibid.,  1892,  pp.  74-76;  abs.  in  E.  S.  R.,  vol.  v,  p.  641. 
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L.  L.  Van  Slyke1  found  in  the  case  of  the  milk  of  different  breeds 
that  the  percentage  of  fat  was  usually  larger  in  the  first  month  of  lacta- 
ij  tion.  Generally  the  loss  of  fat  in  skim  milk  increased  as  lactation 
advanced,  due  to  the  globules  becoming  smaller.  Milk  richest  in  fat 
; appeared  to  be  least  affected  in  this  respect.  The  loss  of  fat  in  the 
buttermilk  appeared  to  be  independent  of  the  stage  of  lactation.  The 
milk  yield  was  generally  largest  in  the  second  or  third  month  and  the 
;J  same  was  true  of  the  fat  yield.  An  increase  in  both  temperature  and 
length  of  time  for  churning  was  usually  required  as  lactation  advanced. 

Experiments  in  working  water  into  butter  were  made  by  F.  Friis.2 
He  found  that  nearly  a pound  of  water  could  be  worked  into  25  pounds 
of  butter  after  it  was  made.  This  lowered  the  grade  and  the  keeping 
quality  of  the  butter.  Butter  worked  only  once  contained  nearly  0.5 
i per  cent  more  water  than  that  worked  several  times.  The  longer  the 
interval  between  salting  and  the  last  working  the  less  water  was  found 
in  the  butter.  Neither  the  quantity  nor  the  quality  of  the  butter  was 
much  changed  by  working  water  into  it  during  its  manufacture.  It  is 
said  that  the  adulteration  of  butter  with  water  would  not  pay. 

Jacobson3  reports  on  the  effect  of  water  on  butter,  and  another4 
mentions  the  injurious  effect  of  iron  on  the  taste  and  smell  of  butter. 
Weigmann5  has  already  attributed  oily  butter  to  iron,  which  came 
about  from  the  use  of  poorly  tinned  vessels  in  creaming. 

Experiments  in  salting  butter  are  given  by  W.  S.  Sweetser  and  B.  J. 
' Weld.6  Salting  with  ^ to  1^  ounces  of  salt  per  pound  increased  the 
total  weight  of  worked  butter  about  12  per  cent  over  no  salting.  The 
unsalted  butter  had  a larger  water  content  than  the  salted.  Salting 
with  brine  was  not  effectual,  as  “ practically  none  of  the  salt  was 
retained.” 

In  a bulletin  on  nostrums  for  increasing  the  yield  of  butter,  H.  W. 
Wiley 7 exposes  such  frauds  as  u black  pepsin,”  “ gilt-edge  butter  com- 
pound,” and  similar  materials,  which  have  been  quite  extensively 
advertised  for  increasing  the  yield  of  butter. 

From  experiments  made  by  J.  Seidl8  in  preserving  butter  in  brine, 
it  appears  that  a weak  brine,  at  least  up  to  10  per  cent,  is  not  fitted  for 
keeping  butter  for  a long  period,  and  that  even  saturated  brine  can 
not  be  absolutely  relied  upon  for  this  purpose,  even  when  the  butter 

1 N.  Y.  State  Sta.  Report  for  1891,  pp.  369-386;  abs.  in  E.  S.  R.,  vol.  iv,  p.  271. 

2Kgl.  Vet.  Landt.  Lab.  Landokon.  Forsog.,  28th  Report,  1893;  abs.  in  E.  S.  R..  vol. 
v,  p. 723. 

:i  Deut.  Molk.  Ztg.,  2 (1892),  p.  155. 

4 Ibid.,  p.  442. 

5 Milch  Ztg.,  20  (1891),  p.  1019. 

6Agr.  Science,  7 (1893),  pp.  546-548. 

* 7 U.  S.  Department  of  Agriculture,  Farmers’  Bui.  No.  12;  abs.  in  E.  S.  R.,  vol.  v,  p. 

218. 

8Milcb  Ztg.,  21  (1892),  pp.  577,  578;  abs.  in  Vierteljahr.  Chem.  Nahr.  uud. 
Genussmtl.,  7 (1892),  p.  273. 
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is  kept  in  a cold  place.  Butter  kept  in  10  per  cent  brine  bad  a 
strong  “ beet”  taste. 

The  losses  in  butter-making  at  a creamery  were  studied  by  W.  W. 
Cooke  and  J.  L.  Hills.1  Averaging  the  results  of  twenty-two  days,  the 
percentage  of  fat  in  the  separator  skim  milk  was  0.19  and  in  the  but- 
termilk 0.6.  This  was  equivalent  to  a daily  loss  of  11.6  pounds  ot  fat 
in  the  skim  milk  and  10.3  pounds'  in  the  buttermilk.  On  an  average 
92.5  per  cent  of  the  fat  in  the  whole  milk  was  recovered  in  the  butter; 
on  the  best  day  96  per  cent  was  recovered.  On  another  occasion  the 
same  authors 2 found  that  the  amount  of  butter  made  for  each  100 
pounds  of  butter  fat  in  the  milk  ranged  for  thirty -two  days  between 
104.4  and  115.6  pounds,  averaging  110.1  pounds.  “The  best  of  work 
should  yield  fully  15  per  cent  more  butter  than  butter  fat,  though  this 
result  would  be  obtained  but  rarely  in  creamery  work.” 

L.  L.  Van  Slyke3  considers  the  method  of  estimating  the  butter- 
making efficiency  of  milk  fat,  and  concludes  that  this  can  "only  be  done 
with  accuracy  for  a given  set  of  conditions  of  creaming,  churning,  and 
treatment  of  the  butter. 

As  between  butter  made  by  H.  H.  Dean 4 from  aerated  and  nonaerated 
milk,  after  keeping  about  two  months  “ there  was  no  difference  in  the 
quality  of  the  butter  as  far  as  we  could  tell.” 

Tests  of  various  dairy  apparatus,  including  milk  coolers  and 
aerators,  are  reported  by  H.  P.  Armsby,  H.  J.  Waters,  W.  H.  Cald- 
well,5 H.  H.  Wing,6  and  Theunis.7  A practical  discussion  of  the  require 
ments  necessary  to  the  production  of  first-quality  butter  in  cooperative 
creameries  is  given  by  Du  Roi.8 

Creaming  milk. — P.  Collier9  illustrates  the  rapidity  of  the  movement 
of  fat  globules  in  cream -raising,  and  shows  the  difference  in  time 
required  for  creaming  Jersey  and  Ayrshire  milk,  owing  to  the  differ- 
ence in  size  of  the  globules.  From  a lengthy  consideration  of  the 
effect  of  the  size  of  the  globules  on  creaming  and  churning,  F.  W. 
Woll10  concludes  that  “ large  size  in  the  fat  globules  facilitates  both  the 
creaming  and  the  churning  of  the  milk ; but  the  size  of  the  globules  is 
only  one  of  the  factors  influencing  the  completeness  of  creaming  and 
churning  processes.”  By  mixing  milks  containing  globules  of  different 
sizes  “the  creaming  efficiency  does  not  seem  to  be  materially  affected.” 


r 

j 


1 Vt.  Sta.  Report  for  1891,  p.  69;  abs.  in  E.  S.  R.,  vol.  iv, p.  491. 

2 Ibid.,  p.  73;  abs.  in  E.,S.  R.,  vol.  iv,  p.  492. 

3 N.  Y.  State  Sta.  Report  for  1891,  pp.  389-391 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  273. 

4 Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1892,  p.  220;  abs.  in  E.  S.  R.,  vol. 
v,  p. 643. 

5 Penn.  Sta.  Bui.  No.  20 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  364. 

6 N.  Y.  Cornell  Sta.  Bui.  No.  39;  abs.  in  E.  S.  R.,  vol.  iv,  p.  363. 

7 Bui.  Agr.  (Belgium),  9 (1893),  pp.  97-131. 

« Molk.  Ztg.,  7 (1893),  pp.  253,  254. 

9N.  Y.  State  Sta.  Report  for  1891,  p.  155;  abs.  in  E.  S.  R.,  vol.  iv,  p.  265. 

10  Agr.  Science,  6 (1892),  p.  545. 
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L.  L.  Van  Slyke1  compared  the  Baby  separator  and  cold  deep-set- 
ting on  the  milk  of  10  cows  for  one  month.  The  percentage  of  the  fat 
recovered  in  the  butter  was  70.2  with  deep-setting  and  93  with  the 
separator.  The  same  author2  compared  the  separator  and  deep-setting 
in  creaming  the  milk  of  six  different  breeds,  showing  that  u in  the  case 
of  every  breed  the  separator  gives  better  results  in  yield  of  butter. 
The  increased  yield  was  greater  with  the  Holsteins  and  second  with 
the  Ayrshires.”  He  calculates  that  the  saving  would  pay  for  a sepa- 
rator in  a year  with  a herd  of  6 or  7 Holsteins,  12  Ayrsliires,  16 
Devons,  18  Holdernesses  or  Jerseys,  or  24  Guernseys. 

H.  H.  Wing3  reports  a number  of  trials  with  the  De  Laval  horizontal 
separator,  the  Baby  separator  No.  2,  and  deep-setting.  The  skim  milk 
from  the  horizontal  separator  contained  0.19,  from  the  Baby  separator 
0.09,  and  from  deep-setting  0.23  per  cent  of  fat. 

W.  H.  Jordan4  has  studied  the  thoroughness  of  creaming  in  deep- 
setting on  224  farms  in  Maine.  On  165  of  these  the  fat  in  the  skim 
milk  did  not  exceed  0.2  per  cent,  and  averaged  about  0.15  per  cent. 
According  to  this  the  use  of  a separator  would  only  save  about  1 pound 
of  butter  to  200  pounds  of  skim  milk.  “The  Connecticut  State  Station5 
found  that  the  separator  creamed  the  milk  more  effectually  than  deep- 
setting. In  the  skim  milk  from  1,000  pounds  of  whole  milk  deep- 
setting left  177  to  335  pounds  of  fat,  while  the  separator  left  0.65  to 
1.65  pounds.  The  quality  of  the  butter  was  equally  good  under  both 
systems. 

H.  H.  Dean6  found  that  45°  F.  or  below  was  the  best  temperature 
for  creaming  in  deep-setting.  Delaying  setting  slightly  impaired  the 
efficiency  of  creaming.  No  advantage  was  apparent  from  heating  the 
milk  to  93-110°  F.  before  setting.  In  ten  trials  the  addition  of  10 
to  25  per  cent  of  warm  water  appeared  to  very  slightly  improve  the 
thoroughness  of  creaming.  The  same  author7  reports  short  experi- 
ments in  creaming  milk  in  deep-setting  and  in  shallow  pans  set  in  the  air, 
in  warm  water  and  in  cold  water.  Additional  experiments  on  cream- 
raising by  dilution  have  been  reported  by  H.  H.  Wing,8  W.  W.  Cooke,9 
and  J.  W.  Robertson.10 

The  effect  of  delaying  the  setting  has  been  observed  by  J.  W.  Rob- 

7N.  Y.  State  Sta.  Report  for  1891,  pp.  391,  392 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  273. 

2 Ibid.,  1892,  p.469. 

3N.  Y.  Cornell  Sta.  Bui.  No.  39;  abs.  in  E.  S.  R.,  vol.  iv,  p.  363. 

4Maine  Sta.  Bui.  No.  5 (n.  ser.) ; abs.  in  E.  S.  R.,  vol.  v,  p.  999. 

5Conn.  State  Sta.  Report  for  1893,  pp.  163-170;  abs.  in  E.  S.  R.,  vol.  v,  p.  998. 

6Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1892,  pp.  219,  220;  abs.  in  E.  S- 
R.,  vol.  v>  p.  643. 

7Ibid.,  1893,  pp.  140-144. 

*N.  Y.  Cornell  Sta.  Bui.  No.  39 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  361. 

9Vt.  Sta.  Report  for  1891,  pp.  103, 104;  abs.  in  E.  S.  R.,  vol.  iv,  p.  489. 

10 Canada  Exptl.  Farms  Report  for  1891,  p.  91 ; abs.  in  E.  S.  R.,  vol.  iv,  p,  445. 
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ertson1  and  TI.  H.  Dean.2  The  former  found  a loss  of  about  11.5  per 
cent  more  of  fat  from  delaying  the  setting  one  hour,  but  the  latter 
observed  little  effect  from  delay  as  long  as  the  milk  was  cooled  to  about 
40°  F.  before  skimming. 

As  to  the  effect  of  scalding  milk  before  setting  it  in  deep  cans  in  ice 
water,  J.  W.  Robertson3  found  that  it  resulted  in  a greater  loss  of  fat 
and  gave  butter  which  was  inferior  in  flavor  and  odor  to  that  set  with- 
out heating.  The  same  author4  found  that  setting  in  deep  cans  in  ice 
water  for  twenty-four  hours  was  better  than  eleven  hours. 

Tests  of  various  hand  and  power  separators  have  been  reported  by 
0.  L.  Penny,5  H.  H.  Wing,6  J.  Klein,  and  M.  Kuhn, 7 and  Zecher.8  Giese- 
ler 9 gives  a method  for  calculating  the  efficiency  of  milk  separators,  and 
G.  L.  Penny 10  a method  for  estimating  the  power  required  to  run  sep- 
arators. 

Churning. — When  cream  was  diluted  with  water  before  souring,  J. 
W.  Robertson11  found  that  a longer  time  was  required  for  churning,  the 
loss  of  fat  was  slightly  greater,  and  the  butter  was  not  as  firm  or  solid. 

U.  W.  Massalsky 12  proposes  to  mix  separator  cream  with  an  equal 
amount  of  hot  water,  run  the  mixture  through  the  separator  again, 
and  then  churn  the  cream  thus  separated.  He  claims  that  in  this  way 
a purer  fat  is  obtained,  nearly  free  from  casein  and  other  fat-free  mate 
rials,  and  that  as  a result  the  butter  is  more  quickly  churned  and  keeps 
longer.  In  comparisons  at  the  Connecticut  State  Station13  of  churning 
cream  raised  by  separator  and  by  the  Cooley  system  there  was  a greater 
loss  of  fat  with  the  separator  cream,  and  mixing  the  two  kinds  of  cream 
did  not  diminish  this  loss. 

From  some  40  trials  in  churning  sweet  cream  at  different  tempera- 
tures, J.  W.  Robertson 14  concludes  that  the  temperature  of  the  cream 
should  not  be  above  50°  F.  when  the  churning  is  started,  and  the  churn, 
if  a revolving  one,  should  not  be  filled  more  than  one  fourth  full. 

In  comparisons  of  sweet  vs.  sour  cream  for  butter,  G.  E.  Patrick,  F.  A. 

'Canada  Exptl.  Farms  Report  for  1891,  pp.  89,  90;  abs.  in  E.  S.  R.,  vol.  iv,  p.  445. 

-Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1891,  p.  181;  abs.  in  E.  S.  R., 
vol.  V,  p.  643. 

3Ibid.,  p.  101;  abs.  in  E.  S.  R.,  vol.  iv,  p.  447. 

"Ibid.,  p.  90;  abs.  in  E.  S.  R.,  vol.  iv,  p.  445. 

6Del.  Sta.  Bui.,  No.  17,  and  Report  for  1892,  pp.  110-123;  abs.  in  E.  S.  R.,  vol.  iv,  p. 
188,  and  in  vol.  v,  p.  796. 

eN.  Y.  Cornell  Sta.  Bui.  No.  39 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  362. 

7Centbl.  agr.  Ckem.,  22,  pp.  47-49. 

KZtscbr.  landw.  Cent.  Yer.  Sacbsen,  1892,  pp.  427-430. 

9Landw.  Jahrb.,  22,  pp.  569-580,  and  Milcb  Ztg.,  22  (1893),  pp.  303,  304. 

if  Del.  Sta.  Report  for  1892,  p.  110. 

11  Canada  Exptl.  Farms  Report  for  1892,  pp.  77,  78 ; abs.  in  E.  S.  R.,  vol.  v,  p.  642, 

12 La  Laitiere,  1893,  No.  12;  abs.  in  E.  S.  R.,  vol.  V,  p.  827. 

13 Conn.  State  Sta.  Report  for  1893,  pp.  147-163. 

14 Canada  Exptl.  Farms  Report  for  1892,  p.  76;  abs.  in  E.  S.  R.,  vol.  v,  p.  641. 
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Layton,  and  D.  B.  Bisbee  1 found  that  the  sour  cream  averaged  about  3 
per  cent  more  butter,  churned  quicker,  and  gave  butter  which  had  a 
better  color,  less  fat,  and  more  water,  but  did  not  keep  as  well  in  the 
five  months’  test  as  that  from  sweet  cream.  The  loss  of  fat  in  churning 
and  working  the  sweet-cream  butter  was  about  50  per  cent  greater  than 
with  sour  cream.  In  another  series  of  experiments  G.  E.  Patrick,  F. 
A.  Layton,  and  W.  H.  Heileman 2 found  that  when  kept  for  about  six 
months  at  a temperature  of  about  50°  F.  the  sweet- cream  butter  suffered 
less  deterioration  than  the  ripened-cream  butter,  and  in  some  measure 
acquired  the  flavor  characteristic  of  the  latter. 

In  experiments  by  J.  W.  Robertson 3 the  sweet  cream  required  to  be 
churned  longer  and  gave  a smaller  yield  of  butter  than  the  sour  cream, 
the  loss  in  the  buttermilk  being  greater.  The  same  result  was  observed 
by  H.  H.  Dean,4  who  also  found  that  after  keeping  for  three  or  four  weeks 
the  sweet-cream  butter  was  off*  flavor  and  of  inferior  quality  to  the 
ripened-cream  butter.  The  same  author5 * 7  observed  that  the  loss  of  fat 
in  the  buttermilk  in  churning  sweet  cream  was  excessive  when  the 
temperature  of  churning  was  above  52-54°  F.  After  keeping  the  sweet- 
cream  butter  a week  it  showed  signs  of  spoiling, 

W.  H.  Caldwell5  reports  trials  with  the  extractor- separator,  in 
which  the  cream  is  churned  immediately  after  separation.  The  appa- 
ratus recovered,  on  an  average,  89.34  pounds  of  butter  fat  for  every  100 
pounds  of  fat  in  the  milk.  The  butter  lacked  body  and  contained  a 
large  percentage  of  water.  It  had  the  flavor  of  sweet-cream  butter. 

As  to  the  effect  of  the  acidity  of  the  cream  on  its  churnability,  H.  C. 
Wallace'  reports  a number  of  trials,  the  result  of  which  u seems  to 
indicate  that  the  acidity  of  the  cream  bears  a decided  relation  to  the 
loss  of  fat  in  churning,”  an  acidity  requiring  between  34  and  40  c.  c.  of 
acid  to  neutralize  50  c.  c.  of  cream,  giving  more  favorable  results  than 
a lower  or  higher  one.  For  determining  the  acidity  of  cream  in  prac- 
tice, E.  H.  Farrington8  has  worked  out  a formula  for  alkaline  tablets 
containing  a definite  amount  of  solid  alkali  and  indicator.  The  num- 
ber of  these  required  to  neutralize  25  c.  c.  of  cream  gives  an  approxi- 
mate idea  of  its  acidity. 

Pure  cultures  in  ripening  cream. — The  principles  and  the  use  of  pure 
cultures  in  ripening  cream  have  been  described  by  H.  W.  Conn.9  The 

1 Iowa  Sta.  Bui.  No.  18;  abs.  inE.  S.  R.,  vol.  iv,  p.  425. 

2 Ibid.,  21 ; abs.  iu  E.  S.  R.,  vol.  v,  p.  207. 

:i  Canada  Exptl.  Farms  Report  for  1891,  p.  100;  abs.  in  E.  S.  R.,  vol.  iv,  p.  446. 

4 Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1892,  p.  221;  abs.  inE.S.  R., 
vol.  v,  p.  643. 

5 Ibid.,  1891,  pp.  179-181 ; abs.  in  E.  S.  R.,  vol.  v,  p.  646. 

,!  Penn.  Sta.  Bui.  No.  22 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  751. 

7 Iowa  Sta.  Bui.  No.  22 ; abs.  in  E.  S.  R.,  vol.  v,  p.  1000. 

8 111.  Sta.  Bui.  No.  32. 

9U.  S.  Department  of  Agriculture,  Experiment  Station  Bui.  No.  9;  abs.  in  E.  S.  R., 
vol.  iv,  p,  201. 
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same  author1  mentions  a study  of  the  organisms  found  in  ripening 
cream  in  this  country.  He  concludes  that  “ the  lactic  organism  described 
by  Hueppe  ( Bacillus  acidi  lactici)  is,  at  all  events,  not  common  in  the 
vicinity  of  Middletown  [Conn.].” 

In  a later  article2  he  reports  experiments  with  the  use  of  pure 
cultures  at  a creamery.  The  quality  of  the  butter  improved  as  soon  as 
tbe  pure  cultures  were  used,  and  a butter  closely  resembling  June  but 
ter  was  produced  in  January.  According  to  expert  judges,  the  cultures 
improved  the  quality  of  the  butter  by  more  than  20  per  cent.  The 
species  of  bacteria  used  in  these  cultures  was  one  isolated  from  “ pre- 
served milk”  from  Uruguay,  exhibited  at  the  World’s  Fair.  Better 
butter  was  produced  with  this  organism  than  with  any  other  species 
yet  found.  H.  Weigmann3  reports  favorable  results  from  the  use  of 
pure  cultures,  especially  in  correcting  defects  in  butter.  For  one  and 
one  half  years  the  use  of  pure  cultures  has  not  failed  to  correct  any 
fault  in  butter,  as  oiliness,  fishy,  bitter,  or  beet  taste,  tendency  to  become 
rancid,  or  poor  keeping  quality.  The  author  does  not  favor  pasteur- 
izing the  cream,  but  rather  the  use  of  pure  cultures.  The  Kiel  Experi- 
ment Station 4 mentions  finding  a bacteria  in  butter  which  produced  an 
odor  and  taste  in  milk  similar  to  that  of  roots.  Butter  made  with  the 
use  of  this  bacteria  acquired  the  root  taste  in  about  two  weeks,  which 
increased  as  the  butter  aged.  Other  papers  on  pure  cultures,  mostly 
popular,  have  been  published  by  F.  Lafar5 6  and  by  Klein  and  Kuhn.'’ 

E.  A.  de  Schweinitz7  suggests  that,  as  the  flavor,  aroma,  and  desir- 
able qualities  of  good  butter  are  undoubtedly  due  to  the  production  of 
certain  chemical  compounds  by  the  bacteria  employed,  these  chemical 
compounds  should  be  studied  and  their  nature  determined  with  a view 
of  producing  them  outside  the  cream.  He  suggests  that  the  addition 
of  an  extract  containing  these  desirable  compounds  would  be  prefera 
ble  to  the  addition  of  a mixture  of  bacteria. 

Pasteurizing  the  milk  or  cream  in  butter -making . — The  use  of  pas- 
teurized cream  in  butter-making  has  been  suggested  in  place  of  pure 
cultures.  H.  P.  Lunde8  mentions  a case  in  which  the  butter  on  a cer- 
tain farm  suddenly  became  so  poor  that  it  could  not  be  marketed. 
When  the  cream  was  pasteurized  at  65-70°  0.,  rapidly  cooled,  and 
churned  sweet,  or  ripened  either  with  pure  cultures  or  with  buttermilk 
from  a good  creamery  after  pasteurizing,  butter  of  excellent  quality 
was  produced.  Pasteurizing  cream  at  85°  C.  gave  the  butter  a cooked 

1 Conn.  Storrs.  Sta.  Report  for  1891,  p.  172 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  75. 

eIbid.,  Bnl.  No.  12;  abs.  in  E.  S.  R.,  vol.  v,  p.  996. 

:iMilch  Ztg.,  21  (1892),  p.  277. 

4 Molk.  Ztg.,  7,  p.  479 ; abs.  in  E.  S.  R.,  vol.  v,  p.  353. 

fiOesterr.  landw.  Wocbenbl.,  1893,  pp.  123, 147. 

6 Landbote,  1893,  p.  611. 

7 Jonr.  Amer.  Chem.  Soc.,  16  (1894),  p.  265;  abs.  in  E.  S.  R.,  vol.  v,  p.  454. 

8 22  Beretning  Kgl.  Vet.  Landt.  Lab.  Landokon.  Forsog.,  Copenhagen,  1891,  pp, 
67-117;  abs.  in  Centbl.  agr.  Chem.,  21,  pp.  554-563,  and  E.  S.  R.,  vol.  iv,  p.  381. 
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taste.  In  other  trials  on  normal  milk  pasteurizing  the  milk  instead  of 
the  cream  had  little  effect  on  the  quality  of  the  butter  beyond  improv- 
ing its  keeping  quality,  while  pasteurizing  cream  from  the  same  milk 
improved  the  general  quality  of  the  butter.  About  2 per  cent  less  but- 
ter was  recovered  when  the  milk  or  cream  was  pasteurized. 

Popp  and  Becker1  found  that  butter  made  from  pasteurized  or  steril- 
ized cream  contained  less  germs  and  kept  longer  than  that  made  from 
| cream  not  pasteurized  or  sterilized.  That  made  from  sterilized  cream 
I kept  the  longest.  The  authors  recommend  sterilizing  the  materials 
used  in  butter-making.  Backhaus2  has  found  in  actual  practice  that 
with  the  use  of  milk  pasteurized  at  70°  C.  butter  of  uniformly  good 
quality  is  obtained.  Graeff3  secures  the  same  end  by  scalding  the  milk. 
Butter  made  at  the  Kiel  Experiment  Station 4 from  pasteurized  cream 
was  remarkable  for  its  excellent  keeping  qualities,  but  it  was  found 
difficult  in  practice  to  prevent  imparting  a cooked  taste  to  the  butter. 
Somewhat  better  results  were  obtained  when  the  milk  was  pasteurized 
before  it  was  separated.  Tave  Berg5  compares  the  losses  in  making 
butter  from  cream  pasteurized  at  65°  C.  and  from  cream  not  pasteur- 
ized. Slightly  more  fat  was  lost  in  the  buttermilk  from  pasteurized 
( ream,  and  the  butter  from  pasteurized  cream  contained  about  0.5  per 
cent  more  water. 

J.  W.  Bobertson6  found  that  heating  cream  to  150°  F.  before  ripen- 
ing prevented  a flavor  or  odor  of  turnips  in  the  butter  when  the  cows 
were  fed  on  turnips.  When  the  cream  was  not  heated,  the  butter  had, a 
distinct  odor  and  flavor  of  turnips. 

CHEESE-MAKING. 

Extensive  investigations  have  been  carried  on  by  the  Kew  York 
State  Station.7  It  was  found  that  on  an  average  50.52  per  cent  of  the 
total  solids,  91.13  of  the  fat,  and  75.72  of  the  casein  and  albumen  in 
the  milk  were  recovered  in  the  cheese.  The  loss  of  fat  in  the  whey  was 
quite  independent  of  the  fat  content  of  the  milk.  Very  little  casein 
was  lost,  but  most  of  the  albumen  passed  into  the  whey.  As  the  fat 
in  the  milk  increased,  the  yield  of  green  cheese  increased,  and  the  qual- 
ity of  the  cheese  improved.  The  amount  of  green  cheese  made  for 
each  pound  of  fat  in  the  milk  averaged  2.72  pounds,  and  was  slightly 
larger  in  the  case  of  rich  milk. 

1 Hyg.  Rundsch.,  3,  pp.  530-534;  abs.  in  Chem.  Centbl.,  1893,  ii,  p.  768,  and  E.  S.  R., 
vol.  v,  p.  646. 

- Deut.  Molk.  Ztg.,  2 (1892),  p.  37 ; abs.  in  Molk.  Ztg.,  7 (1893),  p.  352. 

3 Molk.  Ztg.,  6 (1892),  p.  520. 

4 Ibid.  7 (1893),  p.  479 ; abs.  in  E.  S.  R.,  vol.  v,  p.  353. 

5Nord.  Mejeri  Tidn.,  9 (1894),  p.  126. 

Canada  Exptl.  Farms  Report  for  1891,  p.  102 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  447. 

7N.  Y.  State  Sta.  Buis.  Nos.  50,54,56,60,61,62,  68;  abs.  in  E.  S.  R.,  vol.  iv,  p.  945, 
vol.  v,  pp.  85,  211,  603,  605,  609,  and  996. 
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W.  W.  Cooke  and  J.  L.  Hills1  made  cheese  from  milk  containing  3, 
4,  and  5 per  cent  of  fat,  respectively.  The  two  richer  milks  gave  the 
best  cheese  and  the  largest  yield.  The  same  authors 2 report  on  the 
losses  in  cheese-making,  and  the  changes  in  cheese  in  ripening. 

According  to  experiments  by  H.  C.  Wallace3  with  milk  containing 
from  1.75  to  8.4  per  cent  of  fat,  the  amount  of  milk  required  to  make 
1 pound  of  cheese  steadily  decreased  as  the  percentage  of  fat  in  the 
milk  increased.  The  percentage  of  fat  lost  did  not  seem  to  bear  any 
direct  relation  to  the  percentage  of  fat  in  the  milk,  but  appeared  to 
depend  more  on  the  care  and  skill  exercised  in  making. 

L.  L.  Van  Slyke  reports  on  a comparison  of  breeds  for  the  produc- 
tion of  cheese, 4 and  the  influence  of  advancing  lactation  upon  the 
production  of  cheese. 5 The  data  are  calculated  from  the  losses 
observed  in  experiments  in  cheese-making.  A report  on  cheese  and 
butter  making  in  the  South  is  given  by  R.  J.  Redding  and  H.  J.  Wing6. 

The  New  York  State  Station7  describes  in  detail  the  method  of  making 
Edam  and  Gouda  cheese  and  reports  experiments  in  making  them. 
B.  Rost8  describes  the  manufacture  of  Edam  cheese;  A.  Kent  wig9 
describes  Emmenthaler,  French  soft  cheese,  and  Italian  Strachini,  and 
the  methods  for  their  manufacture ; L.  Adametz10  describes  the  manner 
of  making  and  the  composition  of  the  Bosnian  Trappists’  cheese;  Spica 
and  Blasi11  give  the  composition  and  the  manufacture  of  Sicilian 
cheeses;  Milch  Zeitung12  describes  Camembert  cheese  and  its  method 
of  manufacture;  and  A.  Netwing13  describes  margarin  cheese,  its  nature, 
and  its  effect  on  dairying. 

L.  L.  Yan  Slyke14  calculates  the  probable  yield  of  cheese  from  milk 
by  multiplying  the  percentage  of  fat  by  1.1  and  the  casein  by  2.5  and 
adding  the  products.  “The  average  difference  between  the  actual  and 
calculated  yield  of  cheese  was  0.03  pound  for  1 pound  of  fat  in  milk.” 
He  regards  the  fat  alone  as  a reliable  index  to  the  value  of  milk  for 
cheese,  and  as  a just  basis  for  the  payment  for  milk  at  cheese  fac- 
tories. 15 

1 Vt.  Sta.  Report  for  1891,  pp.  88-95 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  492. 

2 Ibid.,  pp.  95-100;  abs.  in  E.  S.  R.,  vol.  iv,  p.  493. 

3Iowa  Sta.  Bill.  No.  21 ; abs.  in  E.  S.  R.,  vol.  v,  p.  209. 

4 N.  Y.  State  Sta.  Report  for  1891,  pp.  364-369;  abs.  in  E.  S.  R.,  vol.  iv,  p.  273. 

5Ibid.,  pp.  387-389;  abs.  in  E.  S.R.,  vol.  iv,  p.  272. 

6Ga.  Sta.  Bui.  No.  18 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  495. 

7N.  Y.  State  Sta.  Bui.  No.  56  (n.  ser.) ; abs.  in  E,  S.  R.,  vol.  v,  p.  211. 

8 Molk.  Ztg.,  7 (1893),  pp.  309.  310. 

■» Milch  Ztg.,  22  (1893),  pp.  754,  755,  769,  770. 

>°Ibid.,21  (1892),  pp.  310-313. 

nStaz.  Sper.  Agr.  Ital.,  23,  pp.  133-153;  abs.  in  Molk.  Ztg.,  7 (1893),  p.  707. 

12 Milch  Ztg.,  23  (1894),  p.  121. 

13 Molk.  Ztg.,  7 (1893),  pp.  350,  351. 

H N.  Y.  State.  Sta.  Buis.  Nos.  60  and  65 ; abs.  in  E.  S.  R.,  vol.  v,  pp.  604,  897. 

15 Ibid.,  No.  68;  abs.  in  E.  S.  R.,  vol.  v,  p.  996. 
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Pasteurizing  milk,  E.  von  Freudenreich 1 found  did  not  impair  its 
t curdling  with  rennet;  the  amount  of  rennet  and  the  time  required  were 
I the  same  before  and  after  pasteurizing.  He  suggests  that  when  we 
have  more  definite  knowledge  of  the  useful  bacteria  in  the  ripening  of 
cheese,  pure  cultures  may  be  made  use  of  in  pasteurized  milk,  as  is  now 
done  in  butter-making. 

C.  Basana2  lias  shown  that  the  green  color  in  Lombardy  cheese  was 
due  to  setting  the  milk  in  copper  vessels,  and  now  reports  some  results 
in  practice  on  the  use  of  tin  vessels. 

'i  he  development  of  the  Swedish  cheese  manufacture  has  been  dis- 
cussed by  A.  Nathorst,3  and  another4  has  described  the  Swedish  cheese 
exhibitions  at  Stockholm. 

The  r ipening  of  cheese. — L.  Adametz5  gives  an  excellent  resume  on 
the  abnormal  ripening  of  cheese.  The  list  of  abnormities  includes 
black  cheese,  swelling  or  porous  cheese,  bitter  cheese,  and  poisonous 
cheese.  He  holds  that  these  faults  are  due  to  the  action  of  microor- 
ganisms, and  gives  in  the  case  of  each  a list  of  the  particular  organ- 
isms which  have  been  found  capable  of  producing  the  fault,  and  recom- 
mendations for  its  prevention. 

Baumann6  examined  a considerable  number  of  samples  of  mixed 
milk  and  Emmenthaler  cheese,  and  found  that  all  of  them  contained 
gas-producing  organisms,  which  bears  out  his  former  assertion  that  all 
mixed  milks  contain  gas-producing  bacteria.  When  the  forms  found 
were  isolated  and  introduced  into  cheese,  they  all  produced  swelling. 
From  a study  of  the  swelling  of  cheese,  F.  Baumann7  concludes  that 
the  formation  of  holes  or  pores  in  hard  cheese  is  due  principally  to 
the  action  of  a single  bacillus,  which  he  calls  Bacillus  diatrypeticus 
casei.  This  may  render  cheese  normally  or  abnormally  porous,  accord- 
ing to  the  circumstances.  The  gas  generated  consists  principally  of 
carbonic  acid  and  hydrogen.  Alcohol  was  also  formed.  Adametz8 
states  that  Bacillus  diatrypeticus  casei , mentioned  above,  is  not  the  only 
microorganism  causing  the  swelling  of  cheese,  and  says  that  this  organ- 
ism is  already  well  known  to  many  bacteriologists. 

E.  von  Freudenreich 9 has  found  that  salt  to  a large  extent  prevents 
the  swelling  of  cheese.  His  method  of  treatment  is,  after  heating  the 


‘Schweiz.  Milch  Ztg. ; abs.  in  Fiihling;s  landw.  Ztg.,  1893,  p.  759. 

2Staz.  Sper.  Agr.  Ital.,  25,  pp.  275-279;  abs.  in  Chem.  Centbl.,  1894,  i,  p.  647. 

3Tidskr.  Landtmiin,  15  (1894),  pp.  159-162. 

4Nord.  Mejeri  Tidn.,  9 (1894),  pp.  89, 101, 113, 125. 

5 Milch  Ztg.,  21  ( 1892),  pp.  205-208,  221-223,  and  22  (1883),  pp.  187-190,  219,  220,  235- 
240,  354-357 ; abs.  in  Chem.  Centbl.,  1892,  i,  p.  897,  and  1893,  ii,  pp.  Ill,  235,  and  Vier- 
teljarh.  Chem.  Nahr.  und  Genussmtl.,  6 (1891),  p.  25,7  (1892),  p.  23,  and  8 (1893),  p. 
105. 

hMolk.  Ztg.,  7 (1893),  pp.  649,  650. 

7 Landw.  Vers.  Stat.,  42,  pp.  181-214 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  249. 

*Deut.  Molk.  Ztg.,  1893,  No.  16;  abs.  in  Chem.  Centbl.,  1893,  ii,  p.  1019. 

-’Landw.  Jahrb.  Schweiz.,  7 (1893),  pp.  81-87;  abs.  in  E.  S.  R.,  vol.  v,  p.  921. 
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curd,  to  remove  two  thirds  of  the  whey  and  add  3 per  cent  of  salt  to  the 
remainder,  then  treat  as  usual. 

The  same  author  and  F.  Schaller  1 have  studied  the  ripening  of  s 
Emmenthaler  cheese  under  the  exclusion  of  air.  The  cheeses  ripened  ! 
under  these  conditions  were  more  or  less  swollen,  soft,  and  bitter.  The 
authors  conclude  that  the  ripening  process  goes  on  throughout  the  whole 
mass  simultaneously,  and  is  not  h result  of  the  action  of  enzymes  pro  j 
duced  by  bacteria  working  on  the  surface. 

Weigmann2  made  Gouda  cheese  with  the  use  of  a pure  culture  of  1 
rennet- producing  and  peptonizing  bacteria,  which  did  not  have  the 
taste  of  Gouda  cheese  but  closely  resembled  Wilstermarscli  cheese.  He  i 
believes  that  the  characteristic  taste  and  odor,  and  in  fact  the  general 
qualities  of  cheese  are  generally  due  to  one  or  more  kinds  of  bacteria,  j 
although  it  is  not  assumed  that  the  qualities  of  a cheese  are  always  pro-  1 
duced  by  the  same  kind  of  bacteria,  for  it  has  been  found  that  differ- 
ent kinds  of  bacteria,  working  in  the  same  media,  may  produce  a like 
result. 

L.  H.  Pammel 3 has  observed  the  effect  of  peroxide  of  hydrogen  and 
of  salicylic  acid  on  the  ripening  of  cheese.  The  addition  to  100  pounds 
of  milk  of  20  c.c.  of  2 per  cent  peroxide  of  hydrogen  had  no  disinfecting 
effect  and  the  cheese  failed  to  ripen  properly.  With  two  drachms  of  i 
salicylic  acid  in  the  same  quantity  of  milk  u the  cheese  ripened 
properly.”  The  same  author  4 describes  an  aromatic  bacillus  {Bacil- 
lus aromaticus ) originally  found  on  cabbage  affected  with  rot,  which 
imparted  a peculiar  flavor  to  cheese  and  caused  it  to  swell. 

Additional  papers  on  the  ripening  of  cheese  have  been  contributed  by  ; 
Scala  and  Jacoangeli5  and  Bochicchio.6 

H.  Winternitz7  has  studied  the  decomposition  products  of  three 
kinds  of  cheese,  and  H.  Jacobsthal 8 reports  experiments  on  the  forma- 
tion of  fat  during  the  ripening  of  cheese.  Using  white  cheese  (Quark 
kase)  poor  in  fat,  Jacobsthal  observed  an  absolute  increase  in  the 
amount  of  fat  (ether  extract)  during  ripening.  This  increase  was 
largely  accounted  for  by  the  increase  in  fatty  acids  and  is  said  to  be 
due  to  the  activity  of  the  fungi  cells.  The  fungi  produce  neutral  fats 
synthetically  from  the  constituents  of  the  cheese,  and  later  these  are 
saponified,  yielding  fatty  acids.  The  mold  on  the  surface  and  interior 
of  cheese  and  the  means  of  avoiding  this  in  practice  is  the  subject  of  a 
study  by  A.  Nentwig.9 

'Landw.  Jahrb.  Schweiz.,  6 (1892),  pp.  62-67,  and  Schweiz.  Wochenschr.  Pharui., 

31,  pp.  78-81;  abs.  in  Chem.  Centbl.,  1893,  i,  p.  706. 

2Molk.  Ztg.,  7 (1893),  p.  479;  abs.  in  E.  S.  R.,  vol.  v,  p.  353. 

riIowa  Sta.  Bui.  No.  21;  abs.  in  E.  S.  R.,  vol.  v,  p.  208. 

Mbid. 

•Ann.  Inst,  d’lgiene  di  Roma,  2 (1893),  p.  135. 

^L’Agricol.  Ind.  Agr.,  17  (1894),  pp.  24-27,  41-44. 

7Ztschr.  physiol.  Chem.,  16,  p.  472. 

Arch,  ges.  Physiol.,  54  (1893),  pp.  484-500;  abs.  in  E.  S.  R.,  vol.  v,  p.  247. 

9Molk,  Ztg.,  7 (1893),  pp.  51,  52. 
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lie  I MILK  SUPPLY. 

In  Naples,  according  to  Montefnsco, 1 tlie  milk  is  milked  in  the  street 
j before  the  houses  of  the  customers,  about  1,000  cows,  3,000  goats,  and 
e 100  asses  being  driven  through  the  city  for  this  purpose.  The  number 
e of  tuberculous  animals  is  said  to  be  very  small  and  the  milk  freer  from 
germs  than  creamery  milk.  The  number  of  germs  in  cows1  milk  is 
larger  than  in  goats’  or  asses’  milk.  The  milk  supply  of  Leipsic  and  its 
> effect  on  the  health  of  children  is  treated  of  by  Plant.2 

A.  Bernstein3  proposes  to  transport  milk  hot,  preferably  at  70°  C., 
the  advantages  claimed  being  that  the  milk  is  not  affected  by  heating 
to  this  temperature,  does  not  cream  during  transportation,  is  rendered 
practically  sterile,  and  can  be  transported  long  distances  to  large  cities. 
He  uses  special  cars  provided  with  heating  apparatus  to  keep  the  milk 
warm.  A practical  trial  of  the  scheme  on  an  express  train  between 
Hamburg  and  Berlin  proved  successful,  the  milk  arriving  in  good  con- 
dition. 

On  account  of  the  prevalence  of  tuberculosis  in  cattle  some  of  the 
large  cooperative  creameries  in  Germany  have  decided  to  require  all  of 
the  cows  of  their  patrons  to  be  placed  under  veterinary  control,  the 
cows  being  examined  four  times  a year.4 

The  supervision  of  the  milk  trade  by  the  sanitary  police  has  been  dis- 
cussed by  H.  Schafer;5  the  cream-collecting  creameries  in  the  United 
States  have  been  described  by  A.  G.  Vieth;6  and  the  cooperative 
creameries  in  western  France  by  Cathelinean  and  Surcoof.7 

The  payment  for  milk  at  creameries  on  the  basis  of  its  fat  content 
has  been  discussed  by  B.  Kempe,8  Vieth,9  and  W.  Mund; 0 and  F. 
Anderegg11  and  MiUh  Zeitung12  have  discussed  this  matter  in  relation  to 
cheese  factories.  L.  L.  Van  Slyke13  advocates  paying  for  milk  at  cheese 
factories  on  the  basis  of  its  fat  content,  claiming  that  the  fat  content 
of  milk  is  a true  index  to  its  value  for  cheese-making. 

G.  E.  Patrick14  takes  exception  to  the  statement  that  the  samples 

>Abs.  in  Ztschr.  Fleisch-  micl  Milehhyg.,  4 (1894),  p.  74. 

2 Ztschr.  Hyg.,  15,  No.  2;  abs.  in  Ztschr.  Fleisch-  nnd  Milehhyg.,  4 (1894),  p.  73. 

3Molk.  Ztg.,  7 (1893),  pp.  211,212;  and  Milch.  Ztg.,  22  (1893),  pp.  259,  342;  23 
(1894),  pp.  184-186. 

4E.  S.  R.,  vol.  iv,  p.  318. 

5 Abs.  in  Molk.  Ztg.,  6 (1892),  p.  415. 

' Milch  Ztg.,  21  (1892),  pp.  805-807. 

-Ind.  Lait.,  18  (1893),  pp.  244-246,  252-254. 

"Molk.  Ztg.,  6 (1892),  pp.  426,  427. 

9Landw.  Vereinsschr.  bait.  Cent.  Ver.,  1893,  pp.  121-123 ; and  Sachs,  landw.  Ztschr., 
41  (1893),  pp.  457,  461. 

10  Molk.  Ztg.,  6 (1892),  pp.  345,  346. 

11  Milch  Ztg.,  22  (1893),  pp.  685,  686. 

12  Ibid.,  21  (1892),  pp.  689-691. 

13  N.  Y.  State  Sta.  Bui.  No.  68  (n.  ser . ) ; abs.  in  E.  S.  R.,  vol.  v,  p.  996. 

14  Iowa  Sta.  Bui.  No.  22;  abs.  in  E.  S.  R.,  vol.  v,  p.  1001. 
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taken  daily  for  the  composite  sample  need  not  be  proportional  to  the 
amount  of  milk  delivered.  He  favors,  as  a rule,  the  use  of  a sampling 
tube  giving  a proportionate  sample. 

As  to  the  frequency  of  testing  the  milk  when  paying  for  it  on  the  rel- 
ative value  plan,  H.  Tiemann  1 believes  that  as  a rule  regular  tests  once 
a week  are  sufficient,  and  that  the  patron  who  brings  good  milk  will 
not  suffer  under  this.  The  greater  the  variation  in  the  fat  content  the 
oftener  should  the  milk  be  tested. 

DAIRY  FARMING. 

P.  Collier2  reports  the  results  of  comparisons  of  Holstein,  Ayrshire, 
Jersey,  American  Holderness,  Guernsey,  and  Devon  breeds  of  cows 
during  two  periods  of  lactation;  ana  L.  L.  Yah  Slyke3  compares  these 
same  breeds  for  butter  and  cheese  production.  In  the  Columbian  dairy 
test4  Jersey,  Guernsey,  and  Shorthorn  breeds  competed.  The  Jerseys 
came  oft  victorious  as  economic  producers  of  both  butter  and  cheese, 
with  the  Shorthorns  second  best. 

A record  of  a Norwegian  herd  for  ten  years,  presented  by  H.  O.  Jol- 
berg,5  shows  that  in  different  years  the  average  yield  of  milk  per  pound 
of  live  weight  averaged,  for  the  herd,  between  4.39  and  6.6  pounds.  The 
amount  increased  during  the  first  eight  years.  The  individual  record 
for  1893  for  a herd  of  18  cows  shows  that  the  milk  yield  varied  from 
4,206  to  8,197  pounds  during  the  year,  and  the  yield  per  pound  of  live 
weight  ranged  from  4.4  to  7.3  pounds.  There  appeared  to  be  no  gen- 
eral relation  between  weight  or  age  and  yield. 

Prom  observations  made  by  Backhaus 6 on  a herd  of  51  Dutch  cows 
for  one  year,  it  appears  that  the  average  length  of  lactation  was  329 £ 
days,  the  average  yield  of  milk  3,759  kilograms,  and  the  average  yield 
of  fat  122.8  kilograms.  The  production  of  milk  and  fat  in  proportion  to 
the  live  weight  was  relatively  larger  in  the  case  of  the  lighter  animals. 
The  cows  which  gave  milk  the  longest  as  a rule  gave  considerably  the 
most  milk  and  fat.  The  cows  were  in  all  periods  of  lactation  from  the 
second  to  the  seventh;  those  in  the  third  gave  the  largest  yields. 

L.  Hansen7  observed,  from  the  record  of  tests  of  the  individual  cows 
of  a herd  in  Denmark,  that  the  largest  annual  yields  per  cow  were  8,877 
pounds  of  milk  and  387.4  pounds  of  butter.  To  make  1 pound  of  but- 
ter required  21.1  pounds  of  the  richest  milk  and  32.1  pounds  of  the 
poorest  milk.  The  same  author8  gives  the  cost  of  food  per  pound  of 

1 Milch  Ztg.,  21  (1892),  pp.  399-404,  417-419. 

2N.  Y.  State  Sta.  Report  for  1891,  p.  28,  and  Report  for  1892,  p.  39 ; abs.  in  E.  S.  R.,  vol, 
iv,  p.  255. 

3 Ibid.,  p.  370 ; abs.  in  E.  S.  R.,  vol.  iv,  p.  274. 

''Breeder’s  Gaz.,  1893,  pp.  325,  362,  379,  and  Hoard’s  Dairyman,  1893,  pp.  638,  662. 

5Norsk  Landmandsblad,  17  (1894),  pp.  82,  83. 

6 Jour.  Landw.,  41,  pp.  305-320;  abs.  in  E.  S.  R.,  vol.  v,  p.  719. 

7Ugeskr.  Landmiind,  39  (1894),  pp.  29,  30;  abs.  in  E.  S.  R.,  vol.  v,  p.  813. 

8 Ibid.,  39  (1894),  Jan. ; abs.  in  Milch  Ztg.,  23  (1894),  pp.  118, 119- 
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butter  for  each  of  the  cows  of  a herd  for  one  year.  This  ranged  from 
15  to  43£  cents  with  the  different  cows,  and  averaged  for  all  23£  cents. 

H.  H.  Wing 1 considers  the  cost  of  milk  production  from  the  individual 
record  of  22  cows  for  one  year.  He  concludes  that  the  cost  of  food 
need  not  exceed  65  cents  per  100  pounds  of  milk  or  16  cents  per  pound 
of  fat ; that  larger  animals  consume  less  dry  matter  in  proportion  to 
their  weight  than  smaller  animals  ; and  that  u for  the  production  of 
milk  and  fat  there  is  no  food  so  cheap  as  good  pasture  grass.” 

A.  La  Cour 2 considers  the  importance  of  fat  determination  for  the 
improvement  of  milch  cows ; and  W.  W.  Cooke 3 states  that  the  milk  of 
the  fourth  month  after  calving  is  an  excellent  guide  to  the  general 
quality  of  the  milk  of  a cow.  Adding  one  eighth  per  cent  to  its  com- 
position at  this  time  gives  a close  approximation  to  the  average  quality 
for  the  whole  period.  The  results  were  practically  the  same  whether 
cows  were  tested  once  or  twice  a month. 

C.  A.  Goessmann 4 found  the  nutritive  effect  of  gluten  meal,  as  shown 
by  the  yield  of  milk,  to  be  slightly  higher  than  that  of  an  equal  quan- 
tity of  old-process  linseed  meal.  H.  H.  Dean5  found  that  wheat  at  $20 
a ton  was  an  economical  food  for  milch  cows,  calves,  and  young  pigs. 
J.  B.  Lindsey6  found  that  a mixture  of  corn  and  soja-bean  silage  was 
fully  equal  to  hay  in  keeping  up  the  yield  and  the  quality  of  milk,  and 
diminished  the  cost  of  milk  production.  Hay  of  peas  and  oats  was 
nearly  or  quite  equal  to  good  rowen,  but  roots  were  too  expensive.  The 
same  author7  has  tested  the  feeding  of  green  vetch  and  oats  and  green 
corn  fodder  as  soiling  crops;  and  H.  H.  Dean8  has  determined  the  area 
of  land  in  soiling  crops  required  to  soil  a cow. 

F.  W.  Woll9  reports  the  rations  fed  to  dairy  cows  by  15  farmers  in 
Wisconsin,  and  in  a later  bulletin10  reports  100  typical  rations  fed  by 
farmers  in  different  parts  of  this  country.  Combining  these  rations 
with  some  others,  making  128  in  all,  he  finds  that  the  average  for  all 
of  these  contains  24.51  pounds  of  dry  matter,  2.15  pounds  of  digestible 
protein,  13.27  pounds  of  digestible  carbohydrates,  and  0.74  pound  of 
digestible  fat,  with  a nutritive  ratio  of  1 : 6.9.  This  he  denotes  as  the 
American  standard  ration  for  dairy  cows. 

C.  D.  Woods  and  C.  S.  Phelps11  have  compared  the  rations  fed  to  cows 
by  16  representative  farmers  in  Connecticut.  The  digestible  nutrients 

!N.  Y.  Cornell  Sta.  Bui.  No.  52;  abs.  in  E.  S.  R.,  vol.  iv,  p.  938. 

2Ugeskr.  Landmand,  39  (1894),  pp.  129-133. 

3 Agr.  Science,  7 (1893),  pp.  299-303. 

9 Mass.  State  Sta.  Report  for  1891,  p.  15;  abs.  in  E.  S.  R.,  vol.  iv,  p.  64. 

5 Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1893rp.  151. 

6 Mass.  State  Sta.  Report  for  1893,  pp.  15-35. 

7 Ibid.,  pp.  35-45. 

8Ontario  Agr.  College  and  Exptl.  Farm  Report  for  1891,  p.  186;  abs.  in  E.  S.  R. 
vol.  iv,  p.  644. 

9Wis.  Sta.  Bui.  No.  33;  abs.  in  E.  S.  R.,  vol.  iv,  p.  740. 

10 Ibid.,  Bui.  38;  abs.  in  E.  S.  R.,  vol.  v,  p.  881. 

11  Conn.  Storrs  Sta.  Report  for  1893,  pp.  69-115. 
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fed  on  an  average  per  1,000  pounds  live  weight  were  2.48  pounds  of  pro- 
tein, 0.94  pound  of  fat,  and  14.09  pounds  of  carbohydrates,  with  a nutri- 
tive ratio  of  1:6.5,  and  a fuel  value  of  34,800  calories.  The  digestible 
protein  in  the  rations  ranged  from  1.35  to  3.16  pounds,  and  the  fuel 
value  from  28,750  to  42,600  calories.  The  following  tentative  ration  is 
suggested : Organic  matter,  25  pounds ; digestible  protein,  2.5  pounds ; 
digestible  fat,  0.5  to  0.8  pound  5 digestible  carbohydrates,  12  to  13 
pounds;  nutritive  ratio,  1:5.6;  and  fuel  value,  31,000  calories. 

O.  A.  Goessmann1  has  given  the  creamery  record  for  the  herd  of  the 
Massachusetts  State  Station  for  1890,  1891,  and  1892.  The  total  cost 
of  food  per  quart  of  cream  amounted  to  14.12  cents  in  1890,  13.93  in 

1891,  and  13.35  in  1892.  The  amount  of  milk  required  to  produce 
one  quart  of  cream  was  5.47  quarts  in  1890,  5.78  in  1891,  and  6.18  in 

1892.  The  receipts  per  quart  of  milk  from  the  local  cooperative  cream- 
ery amounted  to  2.16  cents  in  1890,  2.18  in  1891,  and  1.99  in  1892. 

Wittmach2  gives  a list  of  plants  useful  in  dairying,  classified  as  fol- 
lows: Plants  used  for  curdling  milk,  for  preventing  the  curdling  of 
milk,  for  coloring  butter  and  cheese,  for  imparting  a peculiar  taste  or 
color  to  milk,  for  imparting  a desirable  odor  to  cheese,  for  preventing 
butter  from  becoming  rancid,  and  for  replacing  milk. 

DAIRY  TECHNOLOGY. 

0.  L.  Penny3  believes  that  milk  sugar  can  be  made  from  skim  milk 
so  as  to  give  a profit,  and  details  a method  which  he  has  worked  out, 
suitable  for  creameries.  He  estimates  that  the  cost  need  not  exceed  13 
cents  per  pound  and  that  3.25  pounds  of  commercial  milk  sugar  can  be 
made  from  100  pounds  of  skim  milk. 

According  to  Hauser,4  Reid’s  albumose  milk  is  cows’  milk  to  which 
egg  albumen  heated  to  130°  G.  has  been  added.  It  more  closely  resem 
bles  human  milk  and  is  recommended  for  children.  It  coagulates  the 
same  as  human  milk  and  hence  is  more  easily  digested  than  cows’  milk. 

“Kunstrahm”  (artificial  cream)  is  the  name  applied  by  Dierking5  to 
a mixture  of  equal  parts  of  pure  oil  and  a mucilaginous  material.  The 
latter  prevents  the  fat  from  separating  out  when  mixed  with  other 
liquids,  as  skim  milk.  It  is  said  to  remain  in  a finely  divided  condition 
as  long  as  the  fat  does  in  normal  milk.  The  preparation  is  used  for 
mixing  with  skim  milk  to  make  it  a more  nutritious  food  for  calves. 
Rape  seed  oil  is  usually  used  in  the  mixture,  although  other  oil  is  used 

'Mass.  State  Sta.  Report  for  1891,  p.  73,  and  Report  for  1892,  p.  46 ; abs.  in  E.  S.  R., 
vol.  iv,  p.  66,  and  vol.  v,  p.  209. 

-Molk.  Ztg.,  6 (1892),  No.  48;  abs.  in  Vierteljabr.  Cbem.  Nabr.  und  Genussmtl.,  7 
(1892),  p.  402. 

3Del.  Sta.  Report  for  1891,  pp.  104-108 ; abs.  in  E.  S.  R.,  vol.  v,  p.  605. 

4Berl.  Molk.  Ztg.,1893,  No.  28;  abs.  in  Vierteljabr.  Chem.  Nabr.  und  Genussmtl.,  8 
(1893),  p.  213. 

5Molk,  Ztg.,  7 (1893),  p.  627. 
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when  desired.  The  artificial  cream  is  sold  at  $6  per  100  pounds.  Very 
little  is  yet  known  as  to  its  feeding  value. 

0.  L.  Penny1  has  tested  the  value  of  centrifugal  cream  for  making 
ice  cream.  Ice  cream  makers  object  to  centrifugal  cream.  Ice  cream 
made  from  Cooley  cream  seemed  to  be  rather  better  than  that  made 
from  centrifugal  cream,  but  the  author  believes  that  the  treatment  of 
the  cream,  age,  acidity,  etc.,  have  more  to  do  with  the  quality  of  the 
product  than  the  manner  of  raising  the  cream. 

Pott2  describes  u laktina,”  a substitute  for  human  milk ; and  R. 
Koch3  and  D.  H.  Davis4  describe  the  preparation  of  koumiss.  Kafir 
milk  is  described  in  Milch  Zeitung ; 5 and  the  manufacture  of  milk  soap 
from  by-products  of  the  dairy  is  described  by  E.  Kayser.6  The  manu- 
facture and  composition  of  milk  cake,  a food  material  prepared  from 
centrifugal  skim  milk  by  precipitating  the  casein,  mixing  it  with  some 
concentrated  feed  stuff,  and  pressing  it  into  cakes  for  stock,  has  been 
mentioned.7  C.  Seckerling8  gives  directions  for  utilizing  whey  in 
making  whey  cake  with  wheat  bran,  whey  vinegar,  and  brandy. 
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(1893),  p.  104. 

7 Abs.  in  E.  S.  R.,  vol.  m,  p.  581 ; iv,  p.  319. 

8Molk.  Ztg.,  6 (1892),  No.  17. 

23685— No.  11- 3 


1068 


EXPERIMENT  STATION  RECORD. 
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THE  UNITED  STATES. 


METEOROLOGY. 

W.  H.  Beal,  Editor. 

Meteorological  summaries  for  North  Carolina  for  January  and 
February,  1894,  H.  B.  Battle,  C.  F.  von  Herrmann,  and  B.  Nunn 
[North  Carolina  Sta.  Weather  Service  Buis.  Nos.  52 , Jan . 31 , 1894 , pp. 
3-17 , charts  2;  53 , Feb.  28 , 1894, pp.  21-35 , charts  2). — Daily  and  monthly 
summaries  of  observations  on  temperature,  pressure,  precipitation,  etc., 
by  the  State  weather  service,  cooperating  with  the  U.  S.  Weather 
Bureau. 

Meteorology  (Arkansas  Sta.  Bui.  No.  26,  Jan., 1894, pp.  51, 52).— Daily 
record  of  temperature  and  precipitation  for  the  six  months  ending  Sep- 
tember, 1893. 

SOILS— FERTILIZERS, 

W.  H.  Beal,  Editor. 

Boils  and  fertilizers,  part  II,  P.  Schweitzer  ( Missouri  Sta.  Bui. 
No.  20,  Jan.,  1893,  pp.  32,  plates  18). — A popular  review  of  the  work  of 
Wagner  on  the  function  of  potash,  phosphoric  acid,  and  nitrogen  in  fer- 
tilizers for  various  crops. 

Fertilizer  inspection  and  analysis  in  Maine,  W.  H.  Jordan,  J. 
M.  Bartlett,  and  L.  H.  Merrill  ( Maine  Sta.  Bui.  No.  7, 2dser.,  Feb., 
1894,  pp.  12). — Attention  is  called  to  the  principal  features  of  the  law 
enacted  by  the  State  legislature  at  the  session  of  1893,  and  a schedule 
of  trade  values  is  given,  with  notes  on  valuation,  a list  of  manufac- 
turers complying  with  the  law  in  1894,  and  tabulated  analyses  of  38 
fertilizers. 

Fertilizer  inspection  and  analysis  in  North  Carolina,  H.  B.  Bat 

tle  { North  Carolina  Sta.  Special  Buis.  Nos.  19,  Apr.  7, 1894,  pp.  16;  20, 
Apr.  21, 1894,  pp.  17). — These  bulletins  give  a digest  of  the  State  fer- 
tilizer laws,  explanation  of  terms  used  in  analysis  of  fertilizers,  notes 
on  valuation,  transportation  rates  from  the  seaboard  to  inland  points, 
and  tabulated  analyses  of  355  fertilizers. 
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FIELD  CROPS. 

J.  F.  Duggar,  Editor. 

Corn  vs.  alfalfa,.  W.  W.  Cooke  and  F.  L.  Watrous  ( Colorado  Sta. 
Bill.  No.  26,  Feb.,  1894,  pp.  4,  5). — The  following  table  shows  the  total 
yield  of  dry  matter  and  the  amount  of  digestible  matter  in  a crop  ot 
corn  and  alfalfa,  each  occupying  an  acre  of  ground : 

Yield  per  acre  of  corn  and  alfalfa. 


Dry  matter 

Albuminoids 

Nitrogen-free  extract 

Fiber 

Fat 

Ash 


Total. 

Digestible. 

Com. 

Alfalfa. 

Corn. 

Alfalfa. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

5, 539 

10,  304 

3,  605 
296 

5,611 

405 

1,602 

1, 198 

3,  263 

4,782 

2,186 

3,114 

1.472 

2,  800 
246 
829 

1,060 

1, 198 

84 

315 

63 

101 

The  variety  of  corn  was  Golden  Beauty,  and  it  was  planted  May  16 
in  hills  3 feet  apart  each  way  and  irrigated  once.  The  alfalfa  was  three 
years  from  seeding,  was  irrigated  twice,  and  cut  three  times.  The  table 
indicates  that  a much  greater  feeding  value  can  be  secured  from  an  acre 
of  alfalfa  than  from  an  acre  of  corn. 


Experiments  with  corn,  J.  S.  Newman  ( South  Carolina  Sta.  Bui. 
No.  14,  Aug.,  1893,  pp.  6). — A test  of  fertilizers,  of  detasseling,  and  of 
pulling  fodder,  all  conducted  in  1892  on  land  cleared  in  1890.  The  plats 
used  in  the  fertilizer  experiment  were  not  of  uniform  fertility.  The 
fertilizers  used  were  stable  manure,  compost,  cotton-seed  meal,  nitrate 
of  soda,  superphosphate,  kainit,  and  floats,  alone  and  in  various  com- 
binations. A drought  in  July  injured  those  plants  whose  growth  had 
been  most  hastened  by  fertilizers.  A mixture  of  nitrate  of  soda, 
superphosphate,  and  kainit  gave  the  largest  yield,  19.4  bushels  per 
acre.  Floats  alone  and  in  combination  gave  better  results  than  the 
same  weight  of  superphosphate. 

Alternate  rows  of  corn  were  detasseled.  The  yield  from  detasseling 
averaged  16.2  bushels  per  acre ; from  not  detasseling,  13  bushels. 

Corn  plants  from  which  the  leaves  were  stripped  gave  18.9  bushels 
of  corn  per  acre;  when  the  leaves  were  not  pulled  the  yield  was  16.3 
bushels.  Brief  notes  on  the  preparation  of  recently  cleared  land  are 
given. 

Fertilizer  experiments  with  corn,  J.  S.  Newman  ( South  Carolina 
Sta.  Bui.  No.  15,  n.  ser .,  Mar.,  1894, pp.  6). — An  experiment  in  fertilizing- 
corn  grown  on  bottom  land  in  1893  occupied  31  plats.  The  fertilizers 
used  were  cotton-seed  meal,  superphosphate,  kainit,  floats,  compost, 
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and  two  brands  of  “raw  phosphate.”  The  yield  of  corn  and  of  fodder 
and  the  estimated  profit  and  loss  from  the  application  of  fertilizers 
are  tabulated.  No  conclusions  are  drawn. 

Experiments  with  oats,  0.  C.  Georgeson,  F.  C.  Burtis,  and  D. 
H.  Otis  ( Kansas  Sta.  Bui  No.  42 , Dec.,  1893 , pp.  81-91). 

Synopsis. — A record  of  results  of  experiments  with  oats  for  the  unfavorable  seasons 
of  1892  and  1893.  The  experiments  embraced  (1)  methods  of  preparing  land, 
(2)  time  of  sowing,  (3)  treating  seed  oats  with  hot  water  for  smut,  (4)  heavy, 
medium,  and  light  oats  for  seed,  (5)  methods  of  seeding,  (6)  amount  of  seed, 
and  (7)  varieties.  The  results  in  connection  with  those  of  former  years  favored 
spring  plowing  in  1893,  sowing  March  8 to  15,  treating  seed  oats  with  hot 
water,  using  heavy  seed,  seeding  with  shoe  drill  with  press  wheels,  using  4 
bushels  of  seed  per  acre,  and  the  Pedigree  Red  Rust  Proof,  Board  of  Trade, 
Belgian,  and  Brown  Winter  varieties. 

Method  of  preparing  land  (pp.  82,  83). — Fall  plowing,  spring  plowing, 
and  disking  the  land  were  compared,  as  also  cultivating  the  seed  in  vs. 
drilling.  The  results  were  not  constant  for  different  years. 

Time  of  seeding  (pp.  83-85). — This  experiment  occupied  45  plats,  and 
oats  were  planted  March  8,  15,  27,  29,  April  5,  12,  19,  26,  and  May  3. 
The  yield  decreased  as  the  date  of  planting  became  iater. 

Hot  ivater  treatment  for  smut  (pp.  85,  86). — In  1892  and  1893  neither 
treated  nor  untreated  plats  were  seriously  affected  by  smut,  the  seed  for 
these  crops  having  been  selected  from  the  crop  of  1891,  the  seed  of 
which  was  treated.  In  1891  the  gain  from  treatment  was  8 bushels,  and 
the  average  gain  for  the  three  years  was  3 bushels  in  favor  of  treating 
seed  oats. 

Light , medium , and  heavy  seed  (pp.  86,  87). — The  average  results  for 
tour  years  give  a yield  of  32.05  bushels  for  light  seed,  33.55  for  medium 
seed,  and  35.39  for  heavy  seed. 

Methods  of  seeding  (pp.  87,  88). — As  the  average  of  three  years’  trials 
broadcasting  yielded  32.20  bushels  per  acre;  seeding  with  the  hoe  drill, 
31.62;  seeding  with  a shoe  drill  with  press  wheels,  39.34;  and  seeding 
with  a shoe  drill  without  press  wheels,  36.48. 

Amount  of  seed  (pp.  88,  89). — As  the  average  of  three  years’  trials  4 
bushels  gave  a larger  yield  than  smaller  quantities. 

Varieties  (pp.  90,  91). — The  yield  of  grain  and  straw  for  1890,  1892, 
and  1893  and  the  average  yield  for  these  three  years  are  tabulated  for 
34  varieties. 

Sandwick,  or  hairy  vetch  (Vicia  villosa),  W.  W.  Cooke  and  F.  L. 
Watrous  (Colorado  Sta.  Bui.  No.  26,  Feb.,  1894,  pp.  3,  4). — This  plant 
was  sown  at  the  station  June  10,  1893,  in  double  rows  39  inches  apart, 
using  about  30  pounds  of  seed  per  acre.  The  plants  were  cultivated 
three  times  and  irrigated  once.  During  the  last  of  December  the 
plants  were  still  green  and  growing,  although  the  ground  had  been 
twice  covered  with  snow  and  had  remained  frozen  for  two  weeks  in 
November.  The  yield  of  hay  was  at  the  rate  of  3J  tons  per  acre,  and 
this  forage  was  relished  by  cattle  and  horses.  Hairy  vetch  is  espe- 
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cially  recommended  for  fall,  winter,  and  spring  pasturage  in  the  State. 
The  following  analysis  of  hairy  vetch  hay  is  given:  Water,  10  per  cent; 
ash,  8.31;  fiber,  23.05;  fat,  3.96;  protein,  15.25,  and  nitrogen-free 
extract,  39.43. 

Experiments  with  wheat,  oats,  barley,  and  potatoes,  A.  Boss 
| ( Minnesota  Sta.  Bui.  No.  31,  Dec .,  1893 , pp.  201-214). — Tests  of  varieties 

of  wheat,  oats,  barley,  and  corn  in  1893;  methods  of  planting  wheat, 
oats,  barley,  and  potatoes ; methods  of  preparing  land  for  oats ; heavy 
vs.  light  seed  oats ; and  early  vs.  late  seeding  of  oats.  Blue  Stem  wheat 
yielded  more  than  Fife.  Of  7 varieties  of  oats  the  best  yields  were 
made  by  American  White  Banner  and  Early  Gothland.  Of  4 varieties 
of  barley  the  best  yields  were  made  by  Black  and  Success.  Among  24 
varieties  of  corn  tested  Lamb  Yellow  Dent  is  recommended  for  the  State. 
Tests  of  the  hoe  drill,  Campbell’s  seeder,  and  broadcast  seeder  were 
made  with  both  wheat  and  oats,  but  the  amounts  of  seed  were  not 
constant  for  the  three  machines,  and  hence  the  results  are  not  compar- 
able. 

An  experiment  concerning  the  best  depth  for  planting  potatoes  occu- 
pied 10  plats.  The  figures  are  inconclusive,  though  the  author  recom- 
mends deep  planting  both  for  quantity  and  quality. 

As  a preparation  for  oats,  corn  stubble  was  (1)  disked  twice,  (2) 
plowed  4 inches  deep,  (3)  plowed  7 inches  deep,  and  (4)  plowed  7 inches 
deep  and  rolled  firm.  All  plats  were  harrowed  and  drilled.  The  fol- 
lowing table  gives  the  yield  per  acre  of  grain  and  straw,  and  the  aver- 
age quantity  of  water  present  in  the  soil  and  subsoil,  based  on  determi- 
nations made  June  20  and  30,  July  22,  and  August  5,  on  an  area  of  1 
acre. 


Effect  of  different  methods  of  preparing  land  on  the  yield  of  oats  and  water  content  of  the 

soil. 


Plat  No. 

Method  of  preparation. 

Water  in 
3 inches 
of  surface 
soil. 

Water  in 
6 inches 
of  sub- 
soil. 

Yield  of 
straw. 

Yield  of 
grain. 

1 and  5... 

Disked  twice 

Pounds. 

38,  565 
44,  331 
43.  573 

39,  959 

Pounds. 
92,  828 
97,  336 
95, 844 
97,  602 

Pounds. 
1,431 
1,738 
2,051 
2,  920 

Bushels. 
37.53 
38.  70 
39. 52 
45.25 

2 and  6 

3 and  7 

4  

Plowed  4 inches  deep 

Plowed  7 inches  deep 

Plowed  7 inches  deep ; rolled  until  very  firm . 

Oats  and  barley  (100  grains  in  each  hill  of  1 square  foot)  were  planted 
at  depths  increasing  by  Jinch  from  J to  3 inches.  With  oats  a greater 
number  of  grains  germinated  at  a depth  of  If  inches  or  less  than  at 
greater  depths.  With  barley  germination  was  better  at  a depth  of  1 
inch  than  at  greater  depths.  Barley  and  oats  were  sown  separately  on 
large  plats  at  depths  of  J,  1,  1£,  2,  2^,  and  3 inches.  With  oats  the 
largest  yield  of  straw  occurred  with  depths  of  1£  and  2 inches;  of  grain, 
with  depths  of  2£  and  3 inches.  With  barley  1 J inches  gave  the  best 
results  both  in  straw  and  grain. 
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Two  bushels  per  acre  of  heavy  oats  weighing  37  pounds  per  bushel  6 

and  2 bushels  of  light  oats  weighing  21  pounds  per  bushel  were  sown.  jw 

The  heavy  seed  oats  yielded  3,389  pounds  of  straw  and  64.09  bushels  of  E 

grain  per  acre;  the  light  seed  oats  yielded  2,492  pounds  of  straw  and  j| 

54.59  bushels  of  grain.  j \ 

Oats  sown  April  18  made  a larger  yield  than  when  the  sowing  was  \ 
made  April  29  or  May  11.  ( 

Varieties  of  wheat,  oats,  barley,  and  sugar  beets,  W.  W.  Cooke  j 1 
and  F.  L.  Watrous  ( Colorado  Sta.  Bui.  No.  26 , Feb.,  1894 , pp.  6 , 7).— 

The  yields  made  by  27  varieties  of  wheat,  11  of  oats,  2 of  barley,  and  7 
of  sugar  beets  are  tabulated.  Six  varieties  of  wheat  from  India  ranged 
in  yield  from  5 to  40  bushels  per  acre.  Of  20  other  varieties  of  spring 
wheat  the  largest  yield  (27.5  bushels  per  acre)  was  made  by  Defiance, 
followed  by  Chili  and  Australian  Club.  Clawson,  the  only  winter  wheat, 
yielded  33.2  bushels.  The  largest  yield  of  oats  (40  bushels  per  acre) 
was  made  by  the  New  Zealand  variety.  The  sugar  beets  were  irrigated, 
and  every  variety  gave  a low  sugar  content. 

Miscellaneous  fodder  crops,  W.  W.  Cooke  and  F.  L.  Watrous 
( Colorado  Sta.  Bui.  No.  26,  Feb.,  1894 , pp.  7-9). — German  and  Golden 
millet  were  grown.  Soja  beans  failed  to  ripen  seed  and  the  crop  was 
small,  as  were  also  the  crops  of  Mexican  beans  and  of  lentils.  Fifty- 
two  varieties  of  sorghum  were  tested  and  only  one  kind,  Haori,  matured 
seed.  Analyses  of  alfalfa  hay  from  which  most  of  the  leaves  had  been 
shaken,  and  of  the  leaves  with  small  portions  of  the  stem,  are  given. 

An  experiment  in  the  field-curing  of  corn  resulted  in  a loss  of  34  per 
cent  of  its  dry  matter.  There  was  no  sign  of  heating  or  moldiness ; 
the  leaves  remained  green,  but  there  was  a decided  smell  of  fermenta- 
tion in  the  cured  fodder. 

Seeding,  tillage,  and  irrigation  at  the  Arkansas  Valley  Station, 

F.  A.  Huntley  ( Colorado  Sta.  Bui.  No.  26,  Feb.,  1894,  pp.  25-31).— A 
general  discussion  of  the  soil  and  climate  of  the  Arkansas  Valley  and 
of  the  culture  of  corn,  wheat,  oats,  barley,  and  rye.  The  yields  of 
several  varieties  of  wheat  are  noted,  Clawson,  with  29  bushels,  being 
the  most  productive  of  the  winter  varieties,  and  Sonora,  with  29  bush- 
els, of  the  spring  varieties.  A detailed  statement  of  the  cost  of  grow- 
ing a field  of  4£  acres  of  wheat  is  given;  the  profit  amounted  to  $6.16 
per  acre. 


HORTICULTURE. 

F.  C.  Test,  Editor. 

Garden  notes  for  1893,  C.  S.  Crandall  and  M.  J.  Huffington 
( Colorado  Sta.  Bui.  No.  26,  Feb.,  1894,  pp.  11-24). — Notes  on  the  grow- 
ing of  15  varieties  of  tomatoes,  8 of  beans,  3 of  eggplants,  8 of  peppers, 
4 of  sweet  corn,  10  of  cabbages,  5 of  caul i Mowers,  and  21  of  onions.  The 
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following  varieties  are  recommended:  Tomatoes — Puritan,  Ignotum, 
and  Table  Queen;  beans — Golden  Wax,  Pound  Six  Weeks,  and  P>urpee 
Bush  Lima;  eggplants — Black  Pekin  and  New  York  Improved;  pep- 
pers— Buby  King;  sweet  corn — Early  Minnesota  and  Cory  Early; 
cabbages — Burpee  All- Head  Early,  Premium  Flat  Dutch,  and  Louis- 
ville Extra  Drumhead;  cauliflowers — Early  Snowball;  and  onions — 
Giant  White  Garganus  and  Extra  Early  Flat  Bed.  Directions  for  the 
culture  of  each  vegetable  are  included.  Experiments  with  sweet  corn 
were  interfered  with  by  the  corn  worm.  As  treatment  for  this  pest, 
building  fires  in  the  fields  in  early  spring  to  attract  the  moths  is  advised. 

Varieties  of  apples  in  Arkansas  reported  as  surest  bearers, 
J.  T.  Stinson  ( Arkansas  Sta.  Bui.  Wo.  26,  Jan.,  1894 , pp.  37-44). — 
Beports  from  growers  throughout  the  State  as  to  the  varieties  which 
with  them  were  the  surest  bearers.  Of  45  varieties  mentioned  the  fol- 
lowing seemed  to  give  the  best  satisfaction,  in  the  order  named:  Ben 
Davis,  Shockley,  Winesap,  Bed  Jane,  Limbertwig,  Early  Harvest,  and 
Horse. 

Some  apples  adapted  to  all  sections  of  Arkansas,  J.  T.  Stinson 
(. Arkansas  Sta.  Bui.  Wo.  26,  Jan.,  1894,  pp.  44-47). — A short  list,  with 
descriptions,  of  varieties  found  suitable  for  all  sections  of  the  State. 
The  varieties  were  as  follows:  Summer  apples — Carolina  Red  June, 
Early  Harvest,  Bed  Astrachan,  Maiden  Blush,  Summer  Queen,  and 
Horse;  fall  apples — Buckingham,  Taunton,  Indiana  Favorite,  and 
Jonathan;  winter  apples — Winesap,  Ben  Davis,  Hall,  Nickajack, 
Limbertwig,  Shockley,  Smith  Cider,  White  Winter  Pearmain,  and 
Bomanite. 

Arkansas  seedling  apples  and  nursery  stock,  J.  T.  Stinson 
(. Arkansas  Sta.  Bui.  No.  26,  Jan.,  1894,  pp.  48-50). — A study  of  Arkan- 
sas seedling  apples  has  been  begun.  Directions  for  purchasing  nursery 
stock  and  a list  of  nurseries  are  given. 

Blackberries  and  raspberries,  variety  tests  and  management, 
G.  W.  McCluer  ( Illinois  Sta.  Bui.  No.  30,  Mar.,  1894,  pp.  321-331). — 
Descriptive  notes  on  16  varieties  of  blackberries  and  14  of  black  and 
19  of  red  raspberries.  Of  the  blackberries,  Snyder  is  ranked  first  and 
Minnewaska  second.  The  latter,  though  not  so  good  in  quality  as  the 
Snyder,  was  productive,  and  not  so  liable  to  be  injured  by  drought. 
Early  King  is  recommended  as  an  early  variety.  Kansas,  a new  variety, 
is  put  at  the  head  of  the  black  raspberries,  with  Gregg,  or  Nemaha,  next, 
followed  by  Palmer.  Of  the  red  raspberries,  Turner  was  found  pro- 
ductive and  hardy,  with  mild,  pleasant  fruit,  but  too  soft  for  market. 
Cuthbert  was  healthy  and  bore  larger,  firmer  fruit,  but  rather  u harsh”  in 
flavor.  Philadelphia  was  very  productive,  but  the  fruit  was  smaller 
and  liable  to  shatter. 

Experiments  for  four  j^ears  in  the  management  of  black  raspberries 
showed  that  if  the  plants  were  thoroughly  cultivated  throughout  the 
spring  and  summer  the  quality  of  the  berries  was  improved  and  the 
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yield  nearly  doubled.  The  old  wood  should  not  be  trimmed  out  until 
spring. 

Small  fruits  in  1893,  G.  C.  Butz  (Pennsylvania  Sta.  Bui.  No.  25, 
Oct.,  1893,  pp.  12). — Notes  on  the  testing  of  40  varieties  of  strawberries,  J 
20  of  raspberries,  10  of  blackberries,  9 of  currants,  and  6 of  gooseber 
ries.  The  strawberries  were  grown  in  mats  and  hills,  the  mats  produc 
ing  the  greater  yield  in  most  varieties,  as  shown  in  a table  of  34  varie 
ties,  the  Greenville  leading  with  a quart  of  berries  for  every  8 inches  ■> 
of  row.  Tables  are  also  given  for  raspberries,  currants,  and  goose- 
berries, and  13  of  the  newer  varieties  of  strawberries  and  6 of  rasp- 
berries are  described. 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor , 

Apple  scab  and  bitter  rot,  J.  T.  Stinson  ( Arkansas  Sta.  Bui.  No. 
26,  Jan.,  1894,  pp.  23-44,  fig.  1). — Popular  descriptive  notes  are  given 
on  apple  scab  ( Fusicladium  dendriticum ) and  bitter  rot  (Gloeosporium 
fructigenum ),  with  suggested  means  for  their  prevention.  Formulas  are 
given  for  Bordeaux  mixture,  ammoniacal  copper  carbonate  solution, 
and  copper  sulphate  solution. 

To  test  the  practicability  of  spraying  for  apple  scab,  two  sets  of 
experiments  were  conducted  at  the  station  on  trees  of  the  Winesap 
variety,  this  being  the  one  most  subject  to  the  scab  in  that  vicinity. 
In  the  first  experiment  15  trees  were  selected,  9 sprayed  and  6 left 
as  a check.  The  fungicide  used  was  Bordeaux  mixture,  and  applications 
were  made  April  26,  May  11,  and  June  5.  About  5 gallons  of  the 
fungicide  was  used  per  tree.  Including  the  fallen  apples,  there  was  an 
average  of  1,351  apples  on  the  sprayed  trees  and  1,375  on  the  check 
trees ; but  the  number  of  apples  picked  from  the  sprayed  trees  was  nearly 
double  the  number  picked  from  the  check.  Only  about  5 per  cent  of 
the  apples  on  the  sprayed  trees  showed  scab,  while  on  the  unsprayed 
trees  91  per  cent  were  affected.  The  sprayed  trees  yielded  an  average 
of  2£  bushels  of  marketable  apples  per  tree,  while  the  unsprayed  trees 
averaged  about  If  bushels.  The  cost  of  spraying  was  17  cents  per  tree, 
and  the  increased  yield  of  marketable  apples  was  made  at  a cost  of  less 
than  8 cents  per  bushel. 

In  the  second  experiment  the  dates  of  spraying  were  April  27,  May 
13,  and  June  3;  the  amounts  of  fungicide  and  cost  of  application  were 
the  same  as  in  the  first.  All  the  fruit  from  the  sprayed  trees  was  sold 
to  shippers,  and  was  therefore  classed  as  marketable,  while  but  42  per 
cent  of  the  fruit  of  the  check  trees  was  of  a quality  suitable  for  market. 

No  experiments  were  conducted  for  the  purpose  of  preventing  bitter 
rot,  but  the  results  obtained  in  this  connection  from  the  work  for  apple 
scab  are  given.  On  the  check  trees  considerable  damage  was  done  by 
bitter  rot,  while  on  11  of  the  sprayed  trees  but  1 apple  was  affected. 
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Tests  were  made  of  the  keeping  qualities  of  sprayed  and  unsprayed 
fruit,  showing  that  the  application  of  the  fungicide  was  very  beneficial 
in  increasing  the  keeping  qualities  of  the  apples  when  stored. 

Reports  are  given  from  35  counties  on  the  prevalence  of  scab  and 
bitter  rot,  showing  that  these  diseases  are  quite  common  throughout  the 
i State,  causing  greater  or  less  injury,  in  some  cases  amounting  almost 
i to  a total  destruction  of  the  crop. 

Spraying  experiments,  W.M.  Munson  ( Maine  Sta.Bid.No.8,2dser., 

I Mar. ,1894,  pp.  4r figs.  2). — A brief  report  on  the  tests  of  fungicides  used  for 
the  prevention  of  apple  scab.  Modified  eau  celeste,  Bordeaux  mixture, 
Bordeaux  mixture  and  Paris  green,  and  Paris  green  alone  were  tested. 
The  season  was  very  dry,  and  the  trees  were  much  freer  from  scab  than 
in  previous  years.  Tabular  information  is  given  as  to  the  results  of  spray- 
ing, showing  that  61.7  per  cent  of  the  fruit  of  the  check  trees  was  affected 
by  the  scab.  The  trees  sprayed  four  times  with  eau  celeste  yielded 
27.2  per  cent  of  scabby  fruit;  those  sprayed  four  times  with  Bordeaux 
mixture,  20.1;  and  those  sprayed  four  times  with  Bordeaux  mixture  and 
Paris  green,  17.2.  Much  of  the  fruit  classed  as  slightly  scabbed  would 
grade  as  No.  1 fruit.  The  modified  eau  celeste  was  less  effectual  than 
Bordeaux  mixture  in  preventing  scab,  and  also  injured  the  foliage.  It 
should  be  used  with  caution.  The  fruit  was  rendered  somewhat  rusty 
by  its  use,  the  epidermis  apparently  being  injured  by  the  ammonia. 

The  preparation  of  ammoniacal  solution  of  copper  carbonate, 
O.  L.  Penny  ( Delaware  Sta.  Bui.  No.  22 , Dec.,  1893 , pp.  16 , figs.  2). — 
The  author  has  sought  the  most  economical  formula  for  making  solu- 
tions of  ammoniacal  copper  carbonate.  In  studying  the  questions 
involved  in  this  problem  the  law  of  the  solubility  of  copper  carbonate 
in  ammonia  has  been  investigated.  A large  excess  of  copper  carbon- 
ate was  shaken  in  flasks  with  ammonia  of  various  strengths  and  the 
clear  solution  filtered  for  analysis.  The  results  obtained  were  some- 
what conflicting,  but  seemed  to  establish  an  approximately  efficient  and 
economic  strength  of  ammonia  considerably  less  than  that  usually 
given  in  formulas  for  the  fungicide.  Ammonia  diluted  to  about  3.2 
per  cent  was  found  by  the  author  to  be  the  strength  most  economical 
for  use. 

The  following  practical  suggestions  are  given  for  the  preparation  of 
the  fungicide : 

To  1 volume  of  26°  Beaum6  ammonia  (tlie  strong  ammonia  of  commerce)  add 
from  7 to  8 volumes  of  water.  Then  add  copper  carbonate,  best  in  successive 
quantities,  until  a large  portion  remains  undissolved.  The  mixture  should  be 
vigorously  agitated  during  the  solution  and  finally  allowed  to  subside,  and  the  clear 
liquid  poured  oif  from  the  undissolved  salt.  A second  portion  should  then  be  made 
by  treating  the  residue  of  the  former  lot  with  more  ammonia  diluted  as  before,  then 
with  the  addition  of  fresh  copper  carbonate,  in  every  case  with  vigorous  stirring  or 
agitation.  The  method  of  making  in  successive  lots  will  result  in  a richer  solution 
of  copper,  at  least  unless  an  unwarranted  length  of  time  be  taken.  This  solution 
may  be  made  in  any  suitable  wooden  or  stoneware  vessel. 

A still  better  way  is  to  place  in  a large  jar  an  inverted  crock  or  other  suitable 
shelf,  and  on  this  the  copper  carbonate,  so  that  it  shall  be  at  the  surface  of  the 
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ammonia  when  it  is  poured  in.  After  adding  the  ammonia  diluted  as  above,  the 
whole  should  be  allowed  to  stand,  covered,  some  time,  as  over  night,  and  then  the 
undissolved  copper  salt  may  be  in  great  part  easily  lifted  out  of  the  solution. 
Instead  of  the  shelf  a suitable  receptacle  may  be  used,  as  a fine  wire  sieve.  The 
jar  will  need  nothing  but  a loose  cover  as  the  loss  of  ammonia  will  be  slight  at  that 
degree  of  dilution. 

The  clear  solution  thus  obtained,  containing  from  3 to  4 per  cent  of  ammonia  gas, 
must  be  diluted  as  described  above,  in  no  case  less  than  thirteenfold  or  fifteenfold  ; 
better,  for  the  safety  of  the  plant,  twentyfold  or  more. 

Those  directions  which  recommend  so  much  ammonia  (whatever  it  may  be)  to  be 
used  as  may  be  necessary  to  dissolve  the  copper  salt  and  then  to  dilute  to  a given 
number  of  gallons,  are  not  only  not  economical  but  absolutely  dangerous,  inasmuch 
as  it  is  an  uncertainty  just  how  much  ammonia  may  be  used  in  the  first  instance  and 
hence  uncertain  what  strength  it  may  have  after  dilution,  when  applied  to  the  trees. 
It  should  be  borne  in  mind  always  that  if  strong  ammonia  is  used  it  must  be  diluted 
from  first  to  last  at  least  a hundredfold,  and  better  considerably  more. 

A provisional  bibliography  of  the  more  important  works  pub 
lished  on  fungus  and  bacterial  diseases  of  economic  plants,  W. 

C.  Sturgis  ( Connecticut  State  Sta.  Bui.  No.  118 , Mar.,  1894 , pp.  35).— 
Tlie  bulletin  consists  of  a list  of  what  are  considered  by  the  author 
the  more  important  works  published  by  this  Department  and  the 
various  experiment  stations  of  the  United  States  from  1886  to  1893, 
inclusive,  on  fungus  and  bacterial  diseases  of  economic  plants.  In 
addition  to  the  above-mentioned  publications  references  are  occasion- 
ally given  to  u Fungus  diseases  of  the  grape  and  other  plants,”  and  to 
Garden  and  Forest.  The  references  are  arranged  chronologically  under 
the  subheadings  of  description  and  treatment  for  each  disease,  which 
is  listed  alphabetically  by  its  common  name  under  the  various  host 
plants. 
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F.  C.  Test,  Editor. 

Black  holes  in  wood,  A.  D.  Hopkins  ( West  Virginia  Sta.  Bui.  No. 
30 , Feb .,  1894,  pp.  313-336 , jigs.  17,  plate  1). — Investigations  as  to  the 
origin  of  the  u black  holes,”  stains,  and  u steamboats  ” in  lumber.  They 
were  found  to  be  due  to  a new  species  of  Scolytid,  the  Columbian  tim- 
ber beetle  ( Carthylus  columbianus ),  the  adult  of  which  is  one  sixth  inch 
long  and  one  sixteenth  wide,  with  the  body  shining  black  above  and 
below,  with  rust-colored  legs  and  antennae.  It  bores  through  the  bark 
of  oak,  poplar,  beech,  etc.,  and  directly  into  the  sap  wood  for  a short 
distance,  then  extending  one  or  more  branching  galleries,  in  the  sides 
of  which  are  gnawed  short  chambers,  a single  egg  being  deposited  in 
each.  The  larvae  feed  upon  the  sap  and  pupate  in  the  chambers.  There 
is  probably  but  one  or  two  broods  in  a season. 

The  next  season’s  growth  of  wood  seals  up  the  injury,  which  is  thus 
finally  embedded  in  the  heart  of  the  tree.  A hole  was  found  in  an  oak 
log  dating  back  to  1755,  and  another  in  yellow  poplar  believed  to  have 
been  excavated  in  the  neighborhood  of  1479.  For  a number  of  years 
the  growths  of  wood  over  the  holes  are  distorted,  and  in  beeches  the 
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> wound  will  be  apparent  in  the  bark  for  a hundred  years  or  more, 

, resembling  old  shot  wounds.  The  stains  are  probably  due  to  the  sap 
«:  combining  with  the  excrement  of  the  larvae  to  form  a pigment,  which 
< spreads  through  the  wood  for  a short  distance  in  all  directions. 

On  account  of  the  widespread  extent  of  the  injuries  and  insufficient 
knowledge  of  the  beetle,  no  remedies  are  suggested.  A dipterous  larva 
was  found  in  some  of  the  galleries,  which  perhaps  infests  the  timber 
beetle,  as  no  living  Oarthylids  were  found  in  such  burrows. 

Destructive  locusts  in  Kentucky,  H.  G arman  ( Kentucky  Sta. 
Bui.  No.  49 , Mar.,  1894,  pp.  1-22,  figs.  6). — The  life  history  and  remedial 
treatment  for  locusts  in  general  are  described.  Collecting  the  insects 
by  means  of  u hopper  dozers  v and  plowing  under  of  the  eggs  are  advised. 
Descriptions,  life  histories,  distribution,  and  list  of  food  plants  are  given 
for  the  bird  grasshopper  (Schistocerca  americana),  the  red-legged  grass- 
hopper ( Pezotettix  femur -rubrum),  the  lesser  migratory  locust  ( P . atlanis), 
the  differential  locust  (P.  differ entialis),  and  the  yellow- striped  locust 
(P.  bivattatus). 

The  bud  worm  of  tobacco,  H.  Garman  ( Kentucky  Sta.  Bui.  No. 
49,  Mar.,  1894,  pp.  23,  24). — Notes  are  given  on  the  occurrence  of  Heli- 
othis  rhexis  on  tobacco  and  remarks  on  the  injuries  inflicted  and  its 
frequent  confusion  with  the  corn  worm.  Several  specimens  were  bred 
and  studied.  Spraying  with  Paris  green  is  advised  where  the  worms  are 
abundant,  and  hand-picking  where  less  common ; and  the  destruc- 
tion of  weeds  about  tobacco  fields  is  advocated. 

FOODS— ANIMAL  PRODUCTION, 
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Froteids  of  the  wheat  kernel,  T.  B.  Osborne  and  C.  L.  Yoor- 

hees  ( Connecticut  State  Sta.  Report  for  1893 , part  IV,  pp.  175-185). — 
This  paper  is  supplementary  to  the  brief  report  of  investigations  on 
this  subject  given  in  the  Annual  Report  of  the  Station  for  1892  (pp. 
113-146)  (E.  S.  R.,  vol.  IY,  p.  934).  The  full  account  of  the  investigation 
is  given  in  American  Chemical  Journal  (15,  pp.  392-471).  As  mentioned 
m the  former  report,  the  authors  separated  from  the  wheat  kernel  five 
distinct  proteids,  viz,  a gliadin,  a glutenin,  a globulin  (edestin),  an  albu- 
min (leucosin),  and  a proteose.  A proteose-like  body,  apparently  dis- 
tinct, was  also  obtained,  but  in  too  small  quantity  for  examination. 
Wheat  gluten  is  composed  of  gliadin  and  glutenin.  In  Fife  wheat 
there  was  found  4.33  per  cent  of  gliadin  and  3.96  per  cent  of  glutenin, 
and  in  Fultz  wheat  4.25  per  cent  of  gliadin  and  3.91  per  cent  of  glu 
tenin.  Experiments  described  indicate  that  u both  glutenin  and  gliadin 
are  necessary  for  the  formation  of  gluten,  * * * and  that  these  pro- 

teids combine  with  about  twice  their  weight  of  water  in  forming  gluten. 
The  fact  that  the  added  gliadin  entered  so  readily  and  completely  into 
the  formation  of  gluten  indicates  that  it  exists  in  the  seed  as  such  and 
undergoes  no  chemical  change  during  extraction  and  drying.  * * * 
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The  gliadin  alone  is  not  sufficient  to  form  gluten,  for  it  yields  a soft  and 
fluid  mass,  which  breaks  up  entirely  on  washing  with  water.  The  insol- 
uble glutenin  is  probably  essential  by  affording  a nucleus  to  which  the 
gliadin  adheres  and  from  which  it  is  not  mechanically  carried  away  by 
the  wash  water.” 

A review  of  the  work  of  other  students  of  this  question  is  given. 

Proteids  of  the  kidney  bean;  T.  B.  Osborne  ( Connecticut  State 
Sta.  Report  for  1893 , part  IV , pp . 186-210 ). — The  author  identified 
and  separated  in  a state  of  comparative  purity  two  distinct  proteids, 
phaseolin  and  phaselin.  The  first  was  the  most  abundant  and  had  the 
properties  of  a globulin  5 the  other  was  not  so  definite  in  character.  Both 
were  characterized  by  great  solubility  in  dilute  solutions  of  sodium 
chloride  and  by  yielding  precipitates  with  acids  which  were  soluble  in 
sodium  chloride  brines.  Phaseolin  p>robably  constitutes  about  20  per 
cent  of  the  bean.  Its  properties  are  described  as  follows  : 


In  cold  or  warm  distilled  water  it  is  entirely  insoluble. 

In  sodium  chloride  solution  and  in  very  dilute  acids  and  alkalies  it  is  very  readily 
soluble  to  a clear  solution. 

Dissolved  in  10  per  cent  sodium  chloride  solution,  it  is  not  precipitated  by  acetic, 
hydrochloric,  nitric,  or  sulphuric  acids,  added  in  either  minute  or  considerable  quan- 
tities, although  when  dilute  hydrochloric  acid  is  added  to  the  1 per  cent  sodium 
chloride  extract  of  the  beans  the  phaseolin  is  precipitated. 

Dissolved  in  large  proportion  in  10  per  cent  sodium  chloride  solution,  the  proteid 
is  precipitated  by  adding  much  pure  water. 

Solutions  of  phaseolin  in  brine  are  completely  precipitated  by  saturation  with 
ammonium  sulphate,  but  only  slightly  by  saturation  with  magnesium  sulphate  or 
sodium  chloride. 

Potassium  ferrocyanide  and  acetic  acid  together  give  a precipitate. 

With  copper  sulphate  and  caustic  potash  the  usual  violet  coloration  is  obtained, 
and  with  nitric  acid  the  xanthoproteic  reaction. 

Dissolved  in  10  per  cent  sodium  chloride  solution  and  heated  very  slowly  in  a 
double  water  bath,  no  turbidity  occurs  until  the  temperature  is  raised  to  95°.  This 
turbidity  slowly  increases  as  the  temperature  approaches  100°,  and  after  some  time 
a flocculent  precipitate  begins  to  develop,  which  even  after  heating  for  an  hour  is 
but  slight. 

Like  other  plant  globulins,  phaseolin  separates  from  warm  concentrated  solutions 
on  cooling,  and  from  salt  solutions  on  dialysis  in  the  form  of  spheroids. 

Iii  composition  phaseolin  closely  resembles  animal  myosin  and  the 
myosins  found  in  the  seed  of  maize  and  oats,  but  differs  from  these  in 
other  respects.  The  average  of  analyses  of  24  different  preparations 
of  phaseolin  is  as  follows  : 


Phaseolin. 


Per  cent. 


Carbon 52. 58 

Hydrogen 6.  84 

Nitrogen 16.47 

Sulphur 0.  56 

Oxygen. 23.55 


100. 00 

This  is  the  proteid  described  by  Ritthausen  in  1884,  to  which  he  assigned  very 
nearly  the  same  composition  as  that  above  given. 

The  other  proteid,  phaselin,  is  much  more  soluble,  remaining  in  solution  after  the 
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phaseolin  lias  separated.  It  is  slowly  coagulated,  by  heat  at  temperatures  varying 
with  the  amount  of  salts  present  and  the  rapidity  of  heating.  It  is  precipitated  by 
acids,  on  prolonged  dialysis  yields  insoluble  or  albuminate  modifications,  and  has 
more  nearly  the  properties  of  a globulin  than  of  any  other  recognized  class  of  pro- 
teids.  It  has  an  unusually  low  nitrogen  and  high  oxygen  content,  as  shown  by  the 
subjoined  average  of  the  analyses  of  11  different  preparations: 

Pliaselin. 

Per  cent. 

Carbon - - - 51. 60 

Hydrogen 7.02 

Nitrogen 14.  65 


In  addition  to  these  two  globulins,  the  extracts  were  found  to  contain  an  extremely 
small  amount  of  proteose. 

Proteids  of  cotton  seed,  T.  B.  Osborne  and  0.  L.  Voorhees 
( Connecticut  State  Sta.  Report  for  1893,  part  IV,  pp.  211-217). — Tlie  cot- 
ton seed  used  was  freed  of  tlie  husk  and  the  fat  removed  with  benzine. 
It  was  then  extracted  with  water  with  10  and  20  per  cent  sodium  chlo- 
ride solution  and  with  0.2  per  cent  potash  water.  The  results  were  not 
altogether  satisfactory  to  the  authors,  unusual  difficulties  being  encoun- 
tered in  filtering  the  extracts  and  in  separating  the  coloring  matters. 
With  brine  a globulin  was  extracted  agreeing  in  composition  and  in  gen- 
eral properties  with  the  vitellin  obtained  from  the  seeds  of  wheat,  maize, 
hemp,  castor  bean,  squash,  and  flax,  to  which  the  name  edestin  is 
given.  The  largest  amount  of  this  found  in  the  oil-free  meal  was  15.83 
per  cent,  and  it  contained  42.3  per  cent  of  the  total  nitrogen  in  the  meal. 

The  proteid  matter  dissolved  by  water  consisted  almost  wholly  of 
proteose,  amounting  to  about  0.75  per  cent  of  the  oil -free  meal.  The  pot- 
ash extract  contained  so  much  gummy  matter  that  it  filtered  difficultly, 
and  no  preparation  was  made.  The  nitrogen  in  the  extract  represented 
44.3  per  cent  of  the  total  amount  in  the  meal.  The  residue  from  the 
extraction  with  potash  water  contained  nitrogen  equivalent  to  11.4  per 
cent  of  the  total  amount  in  the  meal. 

Digestion  experiments,  F.  E.  Emery  and  B.  W.  Kilgore 
( Horth  Carolina  Sta.  Bui.  N~o.  97,  Jan.,  1894,  pp.  87-132,  fig.  1). — 
Digestion  experiments  are  described  with  cows,  steers,  and  goats  on 
soja-bean  hay,  cat-tail  millet,  Johnson-grass  hay,  sorghum  fodder,  sor- 
ghum bagasse,*  peanut-vine  hay,  crimson-clover  hay,  corn  meal,  corn, 
and-cob  meal,  and  the  following  rations : Sorghum  bagasse  and  cotton- 

seed meal,  crimson-clover  hay  and  cotton  seed  meal,  cotton-seed  meal 
and  cotton-seed  hulls  in  several  proportions,  corn  silage  and  cotton- 
seed meal,  crimson-clover  hay  and  corn  meal,  and  crimson -clover  hay 
and  corn-and-cob  meal. 

The  composition  of  some  of  the  materials  fed  is  as  follows : 


Sulphur 

Oxygen. 


0.  49 
26. 24 


100. 00. 


* Residue  of  the  stripped  sorghum  canes  after  grinding. 
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Composition  of  feeding  stuffs  fed  in  digestion  experiments . 


Water. 

Ash. 

Protein. 

Pat  (ether 
extract). 

Nitrogen  - 
free 
extract. 

Crude 

fiber. 

Soja-bean  hay 

Cat-tail  millet 

Per  cent. 
17.  38 
11.04 

Per  cent. 
6. 35 
8. 10 

Per  cent. 
15.  53 
11.56 

Per  cent. 
2.  66 
2.  28 

Per  cent. 
32. 52 
40.  20 

Per  cent. 
25.55 
26.  82 

Johnson-grass  hay 

12.  31 

5. 15 

5.  77 

1.  67 

44.  80 

30.  30 

Sorghum  fodder  (leaves  alone) 

12. 43. 

4.  56 

9.  60 

4.55 

44.  93 

23.  93 

Peanut-vine  hay 

10. 44 

6.  80 

10.  31 

3.57 

42.  92 

25.  96 

Sorghum  bagasse ................. 

11.  25 

2.88 

3.  44 

1.44 

50.  47 

30.  52 

The  digestion  experiments  were  carried  out  as  usual,  the  trials  each 
lasting  from  twelve  to  fourteen  days  or  more,  and  the  excreta  being 
collected  on  the  last  five  days.  The  digestion  coefficients  found  in  these 
trials  are  given  in  the  following  table : 


Coefficients  of  digestibility . 


Ash. 

Protein . 

Albumi- 

noids. 

Fat 

(ether  | 
extract). 

Nitrogen- 

free 

extract. 

Crude 

fiber. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Soja-bean  hay: 

70. 07 

52. 95 

18.75  i 

71. 47 

62. 14 

Cow 

56. 71 

75. 75 

66. 10 

71.86 

52.  02 

54. 80 

Cat-tail  millet,  goat : 

First  trial 

69. 35 

64. 58 

45.58 

44.  66 

60.  00 

68.36 

Second  trial 

67. 45 

60.57 

37.  41 

47.  55 

58.27 

64.  66 

Johnson-grass  hay,  goat 

56. 10 

44.  71 

39.  58 

39.  48 

54.37 

57. 83 

Sorghum  fodder  (leaves) : 

G-oat 

17.  64 

59. 46 

43.  05 

47. 14 

62.51 

64.88 

Cow 

41. 31 

62.  20 

47.  23 

46.  25 

66.55 

75.  88 

Sorghum  bagasse,  goat 

13. 35 

13.65 

2.  59 

46.  42 

64.84 

63.75 

Peanut- vine  hay : 

. 

Black  goat 

19.  65 

63.59 

53.  98 

69.  77 

69.67 

52.  61 

Gray  goat 

21.24 

63.  03 

51. 92 

62.11 

69.34 

51.  20 

Crimson-clover  hay  ; 

Cow 

67.  37 

69.97 

63.  01 

51.  44 

69.  66 

58. 12 

Goat 

51.47 

66.  49 

59.  28 

35. 13 

63.44 

44.  69 

Corn  meal,  goat 

66.  89 

73.  27 

80.  47 

94.  22 

Corn-and-cob  meal,  goat 

65.  21 

71.  33 

84.  59 

85.  61 

47.  67 

Corn  cobs,  goat 

57. 95 

46. 92 

100.  00 

49. 12 

96.  34 

Cotton -seed  meal  digested  when  fed 

with — 

Sorghum  bagasse,  goat .... 

3.01 

85.48 

85.  69 

92.  01 

55.  06 

Crimson-clover  hay : 

Cow 

19.77 

88. 12 

86. 18 

92.  39 

43.  84 

46.83 

Goat 

37.98 

96. 12 

85.  41 

91.53 

71.02 

100.  00 

Cow 

36.  50 

82.  87 

82.  48 

87.- 91 

56.  58 

9.  64 

Cow 

31.77 

84. 19 

84. 15 

86.  85 

74.  60 

29.41 

Ration  of  cotton-seed  hulls  and  meal,  3 

1 

to  1 : 

! 

Steer 

28. 87 

60.  98 

60.  50 

86.  96 

55.31 

49.  63 

Steer 

33. 01 

62.33 

61.  82 

84.  20 

51.76 

43.  55 

2 to  1 : 

. 

Steer  

30.  27 

61.  55 

61.09 

83.  68 

53.55 

43. 12 

Steer  

22. 08 

63. 18 

62.  68 

77.  22 

44.  23 

52.  53 

Steer  

31.  59 

66. 16 

65.70 

87.  30 

54.  70 

46.  54 

Cotton-seed  hulls  digested  when  fed 

with — 

Cotton-seed  meal,  3 to  1 : 

Steer 

25.  79 

83.  04 

53.  60 

49.  79 

Steer 

34.  89 

75.74 

48.  88 

43.39 

2 to  1 : 

Steer 

28.  40 

72.  79 

50.  77 

42.  93 

Steer  

5.  77 

50.  64 

j 37. 12 

52.98 

Steer  

31.  77 

82.16 

51.88 

46.  56 

Ration  of  corn  meal  and  crimson-clover 

hay : 

Goat 

62. 11 

70.55 

72. 41 

83.  84 

50.  93 

Goat 

41.81 

62.  33 

68.  21 

81.26 

47.17 

Ration  of  corn-and-cob  meal  and  crim- 

son-clover hay : 

Goat 

44.  72 

63.  67 

62. 17 

76.81 

44.  05 

Goat 

49. 13 

59.  33 

66.  92 

| 80. 34 

56.  81 

I 
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The  soja  beans  for  this  experiment  were  grown  after  an  early  crop  and  were  cut  in 
September,  when  a portion  was  in  bloom,  with  the  most  forward  part  of  the  crop 
showing  nearly  mature  seed.  * * * 

Neither  the  cow  nor  the  goat  ate  enough  of  this  hay  to  maintain  the  live  weight. 
The  digestion  by  the  two  animals  was  quite  uniform.  Comparing  the  coefficients 
found  for  this  hay  with  those  for  soja-bean  silage  [North  Carolina  Sta.  Bulletin  No. 
87 d;  E.  S.  R.  vol.  iv,  p.  737]  there  is  a fair  degree  of  correspondence.  * * * 

Peanut-vine  hay  consists  of  the  top  of  the  plant  after  the  kernels  are  removed. 

* * * The  peanut-vine  hay  subjected  to  digestion  in  this  experiment  was  in 

good  condition  and  contained  a considerable  lot  of  u puffs  ” and  some  peanuts  con- 
taining good  meats.  It  was  raised  in  a sandy  soil.  * * This  hay  was  eaten 

very  well,  and  one  goat  maintained  his  weight  on  it  while  the  other  fell  off  a little. 
The  percentages  digested  are  very  uniform,  and  show  this  part  of  the  peanut  plant 
in  a very  favorable  light.  * * * 

Sorghum  bagasse  is  the  residue  of  the  stripped  sorghum  canes  after  grinding.  The 
sample  submitted  to  digestion  was  cut  into  short  lengths  with  a silage  cutter.  It 
resembles  cotton-seed  hulls  in  composition ; is  materially  more  digestible  than  hulls, 
but  not  so  readily  eaten.  When  fed  fresh,  before  it  dries  out,  or  is  preserved  in  a 
silo,  it  is  eaten  with  considerable  relish.  Our  experience  with  it  leads  us  to  believe 
that  it  is  a waste  by-product  that  can  be  used  to  advantage  by  some.  * * * 

As  far  as  carried,  the  digestibility  of  cotton-seed  hulls  reached  a maximum  when 
there  was  3 pounds  of  hulls  eaten  to  1 pound  of  cotton-seed  meal.  * * * 

The  goat  did  notjeat  the  corn  meal  alone  very  readily,  and  the  amount  consumed 
is  quite  small  as  is  also  the  dung  excreted.  The  dung  contained  considerable  mucus, 
and  nonalbuminoids  to  the  amount  of  4.64  per  cent  of  the  total  dung.  Albumi- 
noids were  determined  by  the  Stutzer  method;  finding  soluble  protein  not  precipita- 
ble  by  copper  hydrate  was  rather  a surprise,  since  all  the  protein  of  the  corn  meal 
fed  was  in  the  form  of  albuminoids.  * * * 

In  all  the  experiments  with  corn  meal,  corn-and-cob  meal,  and  rations  of  these 
with  crimson-clover  hay,  soluble  protein  was  present  in  the  dungs,  and  to  an  extent 
that  we  think  could  hardly  be  accounted  for  by  the  presence  of  mucus,  bile,  and 
other  intestinal  products.  In  all  the  other  experiments  reported  in  this  bulletin, 
albuminoids  were  determined  in  the  dungs,  and  found  to  agree  with  total  protein, 
and  much  narrower  ratio  ratious  of  cotton-seed  meal  and  hulls,  and  crimson-clover 
hay  were  fed  than  those  of  corn  meal  and  corn-and-cob  meal  and  crimson- clover 
hay.  It  would  seem,  therefore,  that  the  albuminoids  of  the  corn  meal  and  corn- 
and-cob  meal  have  undergone  change  in  the  digestive  tract.  In  consequence  of  this, 
albuminoids  in  all  the  experiments  with  corn  meal  and  corn-and-cob  meal  have  a 
real  and  an  apparent  digestibility  [the  apparent  digestibility  being  greater  than 
the  real]. 

Practical  rations  for  lambs,  W.  M.  Hays  ( Minnesota  Sta.  Bui . 
No.  31 , Dec.,  1893,  pp.  193-200 ). 

Synopsis. — A comparison  on  90  sheep  of  cracked  corn  and  barley,  alone  and  with 
linseed  meal,  and  of  wheat  screenings  and  its  principal  components,  using 
lambs  and  wethers.  Cracked  corn  gave  better  results  than  barley,  and  both 
feeds  were  improved  by  adding  linseed  meal.  The  largest  profits  were  from  the 
mixture  of  corn  and  linseed  meal,  and  from  wheat  screenings.  The  lambs  gave 
larger  gains  and  profits  than  the  wethers. 

Eighty  Shropshire  grade  lambs,  averaging  about  75  pounds  in 
weight,  and  10  wethers  from  Montana  averaging  107  pounds  in  weight 
were  used  in  the  experiment.  The  lambs  were  divided  into  8 lots  of  10 
each,  and  the  wethers  were  fed  in  a lot  by  themselves  to  compare  their 
gains  with  those  of  the  lambs.  The  further  object  was  to  compare  a 
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number  of  common  grain  feeds  on  the  lambs,  and  to  compare  wheat 
screenings  with  its  three  most  prominent  constituents,  namely,  small 
wheat,  wild  buckwheat  and  pigeon- grass  seed,  with  a view  to  estimating 
the  value  of  screenings  from  a mechanical  analysis.  The  food  of  each 
lot  was  as  follows : 

Lot  1,  lambs,  cracked  corn  and  bay. 

Lot  2,  lambs,  9 parts  cracked  corn  and  1 part  linseed  meal,  and  bay. 

Lot  3,  lambs,  barley  and  bay. 

Lot  4,  lambs,  9 parts  barley  and  1 j>art  linseed  meal,  and  bay. 

Lot  5,  lambs,  small  wheat  and  bay. 

Lot  6,  lambs,  wild  buckwheat  and  bay. 

Lot  7,  lambs,  pigeon  grass  seed  and  bay. 

Lot  8,  lambs,  wheat  screenings  and  bay. 

Lot  9,  wethers,,  wheat  screenings  and  bay. 

The  experiment  lasted  twelve  weeks,  commencing  in  December. 
The  hay  was  fed  ad  libitum , but  the  daily  ration  of  grain  is  not  stated. 
The  sheep  were  kept  in  pens  under  the  station  barn,  the  inclosure 
being  open  on  one  side.  In  calculating  the  profit  from  the  feeding,  hay 
was  reckoned  at  $7.13  per  ton,  corn  at  $13,  barley  at  $14.52,  wheat 
screenings  and  its  components  at  $10.56,  and  linseed  meal  at  $27.87,  which 
were  the  average  prices  prevailing  at  the  time,  and  no  allowance  was 
made  for  the  value  of  the  manure.  The  lambs  were  bought  at  5 cents 
per  pound  and  the  wethers  at  4.2  cents ; they  were  sold  in  the  spring 
at  6 and  5 cents  per  pound,  respectively.  The  results  for  each  lot  were 
as  follows : 


Summary  of  results  of  feeding  lambs  and  ivelhers. 


| No.  of  pen.  j 

Kind  of 
sheep. 

| 

Kind  of  grain 
fed. 

Gain  in 
weight. 

Hay 

eaten. 

Grain 

eaten. 

1 Total 
cost  of 
| food. 

Total  in- 
crease in 
value. 

Total 

profit. 

Received 
from 
grain, 
eliminat- 
ing hay  at 
cost. 

Propor- 
' tionate 
prices  re 
ceived 
per  ton 
for  grain. 

1 

Lambs. . 

Cracked  corn . . 

Lbs. 

211 

Lbs. 

849 

Lbs. 

1,103 

$10. 06 

$19. 76 

$9.  70 

$16.  89 

$25.60 

2 

..  .do 

Cracked  corn 

289 

634 

1, 427 

12. 48 

24.  56 

12.  0b 

22,  42 

28.52 

3 

. . .do 

and  linseed 
meal. 

Barley 

199 

630 

1,268 

11.  51 

19. 27 

7.  76 

17. 14 

24.  77 

4 

..  .do 

Barley  and  lin- 

274 

603 

1,  591 

14/78 

24.  01 

9.  22 

21.97 

26.  01 

5 

...do.... 

seed  meal. 
Small  wheat . . . 

202 

742 

1,505 

10. 46 

19.  49 

9.  03 

16.  98 

19.  66 

6 

...do  .... 

Wild  buck- 

237 

591 

1,934 

12.  21 

21.  76 

9. 55 

19.  76 

18. 81 

7 

...do  .... 

wheat. 

Pigeon-grass 

226 

427 

1,  975 

11.  86 

20. 97 

9.11 

19.  53 

18.65 

8 

..  .do 

seed. 

Screenings  of 

244 

609 

1,776 

11.43 

22.00 

10.  57 

19.  94 

20.  32 

9 

Wethers 

wheat. 

....do  

172 

542 

2, 110 

12.  96 

17.14 

4. 18 

15.31 

- 

14.  04 

It  will  be  seen  that  the  largest  gain  was  made  by  the  lot  on  cracked 
corn  and  linseed  meal,  and  the  next  largest  by  the  lot  on  barley  and  lin- 
seed meal.  The  addition  of  linseed  meal  to  cracked  corn  or  barley 
increased  the  gain  in  weight  and  the  profit. 

Rating  tbe  profits  proportionately  on  grain  and  bay  according  to  the  cost  of  the 
amounts  of  each  fed,  tbe  corn  fed  with  bay  produced  80  cents  per  ton  more  than  tbe 
barley  when  fed  to  lambs. 
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When  both  were  thus  fed  with  an  addition  of  one  tenth  linseed  meal,  about  $2 
more  per  ton  was  received  for  the  corn  than  for  the  barley. 

With  the  corn  worth  $13  per  ton,  or  364  cents  per  bushel,  the  barley  was  worth, 
shown  by  the  lambs,  $12.30  per  ton,  or  294  cents  per  bushel;  the  screenings  (90  per 
cent  small  wheat  grains  and  edible  weed  seeds)  about  $10.35  per  ton ; the  small 
wheat  (90  per  cent  small  shrunken  wheat),  $10  per  ton  ; the  wild  buckwheat  (90per 
cent  wild  buckwheat),  $9.56  per  ton;  and  the  pigeon-grass  seed  (90  percent  pigeon- 
grass  seed),  $9.40  per  ton. 

The  feeding  value  [of  wheat  screenings]  for  sheep  may  be  calculated  with  fair 
[ accuracy  by  first  determining  the  total  percentage  of  grains  of  wheat,  oats,  barley, 
and  edible  weed  seeds,  and  floury  particles  of  such  grains  and  seeds,  and  giving  this 
three  fourths  the  value  of  corn  or  barley  at  ruling  prices. 

It  paid  well  to  feed  one  tenth  oil  meal  in  the  grain  ration,  both  when  feeding  com 
and  when  feeding  barley. 

The  pens  of  lambs  which  made  the  most  clear  profits  in  increased  value  above  cost 
of  grain  and  hay  at  prices  named  in  table,  were  those  fed  cracked  corn  with  one 
tenth  oil  meal  and  those  given  a fairly  good  sample  of  wheat  screenings.  The  lambs 
fed  barley  gave  the  least  profit  per  head. 

While  grade  Shropshire  lambs  purchased  at  5 cents  per  pound  in  the  fall,  and 
fed  hay  and  screenings,  and  sold  at6  cents  in  the  spring— made  a profit  of  $1.05  each, 
Western  two-year-old  wethers  (evidently  grade  Merinos)  bought  at  $4.20  per  hun- 
dred weight,  and  sold  in  the  spring  at  5 cents  per  pound,  gave  a profit  of  only  40 
cents  each.  The  lambs  got  a half  more  of  value  per  ton  out  of  the  food  they  con- 
sumed than  the  wethers. 


MISCELLANEOUS. 

Miscellaneous  agricultural  topics  contained  in  the  press  serv 
ice  bulletins  ( Worth  Carolina  Sta.  Bui.  No.  96,  Jan.  20,  1894,  pp.  55-84, 
Ji(js.  21). — This  is  a reprint  of  the  seven  press  bulletins  issued  from 
June  to  December,  1893,  consisting  of  popular  notes  on  the  following 
subjects : Meteorology,  fertilizers  for  onions  and  for  clover,  best  vari- 
eties of  early  corn  and  turnips,  best  method  of  keeping  Irish  potatoes, 
evaporated  sweet  potatoes,  keeping  sweet  potatoes  through  winter, 
culture  of  asparagus,  commercial  bulb  culture  in  North  Carolina,  war  e- 
house and  Hour-mill  pests,  the  horn  hy,  gapes  in  fowls,  practical  sto^r 
feeding,  feeding  pigs,  and  hand  cream  separators. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Report  of  the  International  Meteorological  Congress  at 
Chicago,  August  21-24,  1893,  part  I ( Weather  Bureau  Bui.  No. 
11 , pp.  206,  plates  10). — Minutes  of  the  proceedings  and  papers  of 
the  sections  of  Weather  service  and  methods,  Rivers  and  floods,  and 
Marine  meteorology  are  given.  The  following  is  a list  of  the  papers 
included  in  this  part:  Meteorological  stations  and  the  publication  of 
results  of  observation,  J.  Hann,  director  Austrian  Meteorological 
Service,  Vienna;  The  publication  of  weather  maps  and  bulletins,  R. 
H.  Scott,  secretary  Royal  Meteorological  Council,  London,  England; 
Functions  of  State  weather  services,  H.  H.  C.  Dunwoody,  assistant 
chief  U.  S.  Weather  Bureau,  Washington,  D.  C.;  The  predictions 
of  droughts  in  India,  W.  L.  Dallas,  assistant  meteorological  reporter 
to  the  Government  of  India,  Calcutta,  India;  Can  we,  by  automatic 
records,  at  three  selected  stations  determine  the  energy  of  a flash 
of  lightning?  A.  McAdie,  U.  S.  Weather  Bureau,  Washington,  D.  C.; 
The  utilization  of  cloud  observations  in  local  and  general  weather  pre- 
dictions, A.  McAdie;  An  international  cipher  code  for  correspondence 
respecting  the  aurora  and  related  conditions,  M.  A.  Veeder,  Lyons, 
N.  Y.;  The  best  method  of  testing  weather  predictions,  W.  Koppen, 
Marine  Observatory,  Hamburg,  Germany ; The  present  conditions  of  the 
weather  service — propositions  for  its  improvement,  with  appendixes  on 
the  Canadian,  Danish,  Norwegian,  Russian,  Austrian,  Hungarian, 
Netherland,  British,  Berlin,  Swiss,  and  United  States  services,  W.  J. 
van  Bebber,  Marine  Observatory,  Hamburg,  Germany;  Floods  of  the 
Mississippi  River,  with  reference  to  the  inundation  of  the  alluvial  valley, 
W.  Starling,  chief  engineer,  Mississippi  Levee  Commission,  Greenville, 
Miss.;  Flood  planes  of  the  Mississippi  River,  J.  A.  Ockerson,  U.  S. 
engineer,  Mississippi  River  Commission,  St.  Louis,  Mo. ; River-stage  pre- 
dictions in  the  United  States,  T.  Russell,  office  of  U.  S.  engineers,  Sault 
Ste.  Marie,  Mich. ; Methods  in  use  in  France  in  forecasting  floods,  M. 
Babinet,  assistant  secretary  of  the  Commission  for  Forecasting  Floods, 
Paris,  France;  The  four  great  rivers  of  Siberia,  F.  O.  Sperk,  Smolenzk, 
Russia;  Regimen  of  the  Rhine  region,  high-water  phenomena  and  their 
prediction,  M.  von  Tein,  Central  Bureau  of  Meteorology  and  Hydrog- 
raphy of  Baden,  Carlsruhe,  Germany;  The  Nile,  W.  Willcocks,  direc- 
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tor-general  of  the  reservoirs  of  Egypt,  Cairo;  The  best  means  of  finding 
rules  for  predicting  floods  in  water  courses,  M.  Babinet,  Paris;  The  fore- 
casting of  ocean  storms  and  the  best  method  of  making  such  forecasts 
available  to  commerce,  W.  Allingham,  London,  England;  The  creation 
of  meteorological  observatories  on  islands  connected  by  cable  with  a con- 
tinent, Albert,  prince  of  Monaco ; The  marine  nephoscope  and  its  useful- 
ness to  the  navigator,  C.  Abbe,  U.  S.  Weather  Bureau,  Washington,  D. 
C. ; The  barometer  at  sea,  T.  S.  O’Leary,  U.  S.  Hydrographic  Office,  Wash- 
ington, D.  C. ; The  secular  change  in  the  direction  of  the  magnetic  needle 
— its  cause  and  period,  G.  W.  Littlehales,  II.  S.  Hydrographic  Office, 
Washington,  D.  C. ; Belations  between  the  barometric  pressure  and 
direction  and  strength  of  ocean  currents,  W.  H.  Beehler,  chief  of  division 
of  meteorology,  U.  S.  Hydrographic  Office,  Washington,  I).  C.;  The 
periodic  and  nonperiodic  fluctuations  in  the  latitude  of  storm  tracks,  M. 
A.  Veeder,  Lyons,  N.  Y. ; North  Atlantic  currents  and  surface  tempera- 
tures, A.  Hautreux,  French  Navy;  and  Storms  in  the  South  Atlantic, 
A.  P.  Pinheiro,  chief  of  the  Meteorological  Service  of  the  Brazilian  Navy, 
Rio  de  Janeiro,  Brazil. 

Leguminous  plants  for  green  manuring  and  for  feeding,  E.  W. 

Allen  ( Office  of  Experiment  Stations , Farmers ’ Bui.  No.  16,  pp.  24).— 
This  bulletin  discusses  the  relative  value  of  leguminous  crops  for  green 
manuring  as  compared  with  feeding,  and  urges  that  the  more  rational 
practice  is  to  feed  the  crops  to  stock,  save  the  manure,  and  apply  it  to 
the  soil.  In  support  of  this  the  results  of  trials  in  this  country  and 
abroad  are  cited.  The  subject  of  green  manuring  in  general,  the  ability 
of  leguminous  plants  to  acquire  nitrogen  from  the  atmosphere,  and 
the  composition  of  leguminous  crops  with  reference  to  both  food  and 
fertilizing  ingredients  are  discussed,  and  descriptions  are  given  of  vari- 
ous leguminous  plants  which  have  given  promise  in  different  parts  of 
the  country.  The  following  extracts  are  from  the  author’s  summary: 

Green  manuring  with  clovers,  peas,  beans,  lupines,  etc.  (leguminous  crops),  actually 
enriches  the  soil  in  nitrogen  drawn  from  the  air.  These  plants  can  grow  with  very 
little  soil  nitrogen.  They  store  up  the  nitrogen  of  the  air  as  they  grow,  and  when 
plowed  under  give  it  up  to  the  soil  and  to  future  crops.  It  is  the  cheapest  means  of 
manuring  the  soil  with  nitrogen. 

But  animals,  as  well  as  plants,  require  nitrogen  for  food.  By  feeding  the  crops  of 
clover,  cowpea,  etc.,  only  about  one  fourth  of  the  fertilizing  materials  of  the  crop  is 
lost  if  the  manure  is  properly  cared  for.  As  the  nitrogen  of  the  air  is  the  cheapest 
source  of  nitrogen  for  plants,  so  it  is  the  cheapest  source  of  protein  (nitrogen)  for 
animals.  * * * 

The  practice  of  green  manuring  on  medium  and  better  classes  of  soils  is  irrational 
and  wasteful.  The  farmer  should  mend  his  system  so  that  the  barnyard  manure 
will  be  as  well  cared  for  as  any  other  farm  product.  Loss  from  surface  washing, 
leaching,  fermentation,  and  decay  should  be  guarded  against.  Then  the  feeding  of 
richer  food  will  mean  richer  manure  and  better  and  cheaper  crops.  * * * 

For  renovating  worn  or  barren  soils,  and  for  maintaining  the  fertility  where  the 
barnyard  manure  is  not  properly  cared  for,  green  manuring  with  such  leguminous 
crops  as  cowpea,  clovers,  and  lupines  is  recommended.  A dressing  of  potash  and 
phosphates  will  usually  be  sufficient  for  the  green  manuring  crop.  * * * 
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Hay  from  leguminous  crops  is  about  twice  as  rich  in  protein  as  hay  from  grasses. 
In  the  one  case  this  protein  (nitrogen)  is  obtained  very  largely  from  the  atmosphere; 
in  the  other  it  is  all  drawn  from  the  fertility  of  the  soil.  Leguminous  crops  yield 
larger  crops  of  hay  to  the  acre  than  grasses.  Hence  the  production  of  food  materials 
on  an  acre,  especially  protein,  is  several  times  larger  with  leguminous  crops. 

An  important  enemy  to  fruit  trees — the  San  Jose  scale,  L.  O. 

Howard  ( Division  of  Entomology , circular  No.  3 , 2d  s ter.,  Apr.,  1894 , 
pp.  1-10,  figs.  5). — An  advance  notice  of  this  bulletin  was  given  in  a 
previous  issue  (E.  S.  R.,  vol.  v,  p.  935).  The  treatment  is  especially 
dwelt  upon.  Where  trees  have  become  badly  infested,  the  best  course 
is  to  at  once  cut  them  down  and  burn  them.  Before  they  have  begun 
to  secrete  scales  the  young  lice  may  be  destroyed  by  spraying  with 
kerosene-soap  emulsion.  During  the  winter  washes  may  be  applied  to 
the  older  scales.  For  this  purpose  the  following  resin  wash  is  often 
used: 


Resin 30  pounds. 

Caustic  soda  (70  per  cent  strength) 9 pounds. 

Fish  oil 4-J  pints. 

Water  to  make 100  gallons. 


Another  wash  much  used  in  California  is  compounded  as  follows : 


Unslaked  lime . 

Sulphur 

Stock  salt 

Water  to  make 


10  pounds. 
5 pounds. 
4 pounds. 
15  gallons. 


The  sulphur,  half  the  lime,  and  8^  gallon  § of  water  are  boiled  for  an 
hour,  the  remainder  of  the  lime  being  slaked  with  the  salt  meantime. 
After  mixing  the  whole  together  it  is  strained,  and  constantly  stirred 
while  being  sprayed. 

Or  the  trees  may  be  fumigated  with  hydrocyanic  acid  gas  under  can- 
vas tents,  a thorough  method,  though  rather  expensive. 

Report  of  the  statistician  (Division  of  Statistics , Report  No.  114 , 
n.  ser .,  Apr.,  1894,  pp.  159-218). — This  is  devoted  to  reports  on  the  con- 
dition of  winter  grain;  wheat  production  in  census  years  since  1869; 
the  conditions  and  losses  of  farm  animals;  increase  and  decrease  in 
the  number  and  value  of  farms  from  1880  to  1890 ; the  agricultural 
development  of  Bosnia  and  Herzegovina,  translated  from  Journal  de 
PAgriculture;  the  health  of  the  people;  the  cotton  crop  of  India  for  the 
years  1893-’94;  reports  of  U.  S.  consular  officers;  and  transportation 
rates 
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The  morphology  and  physiology  of  grafts,  L.  Daniel  (Rev.  Gen. 
Bot .,  6 (1894),  No.  61,  pp.  5-21 ; No.  62,  pp.  60-75,  plates  2). — The  author 
gives  a historical  summary  to  show  that  grafting  of  herbaceous  plants 
was  known  and  employed  from  the  time  of  Aristotle  and  Theophrastus. 
Aristotle  is  quoted  as  having  grafted  a cultivated  artemisia  upon  a 
wild  one,  and  other  herbaceous  graftings  are  mentioned  to  disprove  the 
claim  that  herbaceous  grafting  is  of  comparatively  recent  origin. 
Among  the  list  of  forty-six  successful  grafts  which  the  author  suc- 
ceeded in  growing  till  fruit  was  produced  are  the  following : Kidney 
beans  on  kidney  beans;  peas  on  beans;  cabbage  on  cabbage,  on  kohl- 
rabi, On  turnip,  on  Sysimbrium  alliaria,  on  Brassica  chierantlius,  on 
Barbarea  intermedia , on  stock,  and  various  combinations  of  the  above 
and  other  crucifers ; fennel  on  wild  carrot ; carrot  on  parsnip,  and  vice 
versa;  celery  on  parsnip;  winter  lettuce  on  wild  prickly  lettuce;  spring 
lettuce  on  salsify;  salsify  on  Scorzonera ; Barkhausia  on  dandelion; 
toad  flax  on  snapdragon;  Dianthus  on  Lychinis  dioica;  almond  on 
cherry;  peach  on  cherry;  prune  on  cherry;  and  many  others. 

The  author  in  his  study  classifies  the  various  grafts  as  annuals,  bien- 
nials, and  perennials.  He  found  that  grafts  will  unite  between  genera 
of  the  same  or  different  subtribes  in  an  order.  Hollow- stemmed  annu- 
als will  unite  so  long  as  the  pith  remains  functional.  In  the  case  of  trees 
the  union  is  readily  made,  and  the  swelling  about  the  graft  is  reduced  to 
the  minimum.  Root  grafting  of  herbaceous  plants  is  the  most  successful, 
and  the  duration  of  grafted  plants  is  more  or  less  modified  by  the  graft. 
Annuals  grafted  upon  biennials  or  perennials  continue  to  be  annuals, 
and  at  the  end  of  the  season  they  cause  the  partial  or  total  death  of 
the  stock.  Biennial  grafts  remain  biennial  on  either  their  own  or  on 
perennial  stocks,  and  induce  the  death  of  the  stock  the  same  as  in  the 
case  of  annuals.  An  exception  was  given  in  the  case  of  salsify  becom- 
ing perennial  when  grafted  upon  Scorzonera.  Perennial  grafts  on 
annuals  or  biennials  perish  with  their  stocks;  however,  they  will  con- 
tinue to  grow  if  regrafted  on  perennial  stocks. 

As  a rule  herbaceous  grafts  are  less  resistant  to  cold.  The  time 
of  flowering  is  slightly  retarded  in  all  classes  of  annual  plants,  and 
likewise  in  biennials  and  perennials,  at  least  for  the  first  year.  The 
graft  and  stock  are  influenced  reciprocally.  Sometimes  the  graft 
controls  the  growth  of  the  stock,  as  in  some  crucifers  and  Rosacece. 
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Again,  as  in  the  case  of  beans  and  most  herbaceous  plants,  the  stock 
modifies  the  size  of  the  graft;  while  in  still  other  cases  either  stock  or 
scion  may  be  influenced  by  grafting.  In  grafting  a cultivated  plant 
upon  a wild  one  the  quality  of  the  plant  is  generally  depreciated,  as 
was  shown  in  the  case  of  lettuce  grafted  on  the  wild  lettuce  or  on 
salsify.  If  seed  produced  by  a cultivated  scion  on  a wild  stock  be 
sown,  some  of  the  plants  will  be  found  to  revert  to  the  wild  type,  and 
in  a great  measure  will  lose  their  value  as  food  plants.  This  was 
shown  in  the  case  of  turnips  grafted  on  Sisymbrium  alliaria.  From 
this  it  is  claimed  that  in  grafting  inferior  stocks  should  not  be  selected 
for  grafts,  the  seed  of  which  are  expected  to  be  used  in  planting. 

Under  the  physiology  of  grafts  the  author  considers  three  heads, 
(1)  transpiration  in  the  graft,  (2)  production  of  starch  under  the  influ- 
ence of  the  increased  transportation  of  the  graft,  and  (3)  the  utilization 
by  the  graft  of  the  reserve  material  of  the  stock.  The  representatives 
of  different  genera  within  a family  are  able  to  make  use  of  the  reserve 
material  in  the  stock.  The  grafts  develop  as  with  their  proper  reserve 
material.  The  accumulated  reserve  material  of  the  stock  is  rarely 
utilized  by  the  graft  of  a plant  of  another  family.  In  the  case  of 
plants  of  the  same  family  the  graft  in  general  uses  the  reserve  of  the 
stock  as  though  it  were  its  own,  and  after  fruiting  one  finds  that  the 
reserve  of  the  stock  is  partly  or  entirely  used  up,  depending  upon 
whether  it  is  a biennial  or  perennial.  A notable  exception  is  found  in  the 
case  of  the  inulin  of  the  Cichoracece.  This  substance  is  not  absorbed 
by  any  scion  except  from  plants  whose  roots  contain  inulin. 

It  has  often  been  claimed  that  the  swelling  which  is  produced  about 
a graft  retards  the  passage  of  the  elaborated  material  in  the  sap.  The 
author  considers  this  claim  as  hypothetical.  In  most  tuberous  rooted 
plants  the  graft  alone  can  make  only  such  reserve  materials  as  are  depos- 
ited above  the  swelling.  If  the  scion  does  not  ordinarily  form  reserve 
material  the  root  stock  does  not  become  swollen,  since  it  is  incapable 
when  once  grafted  of  producing  the  materials  which  are  elaborated  by 
the  stem  proper.  Two  exceptions  are  noted  to  this  rule,  that  of  Milan 
cabbage  on  kohl-rabi  and  Mortagne  cabbage  on  turnip. 

A short  time  after  herbaceous  grafting  the  scions  wilt  under  the  influ- 
ence of  transpiration.  The  author  has  investigated  the  phenomena  of 
transpiration  in  herbaceous  grafts  in  the  case  of  beans  and  cabbage. 
In  the  case  of  the  bean  grafts,  one  was  placed  under  a bell  jar,  another 
kept  in  the  open  air,  and  each  compared  with  a check  plant  not  grafted. 
The  graft  in  the  open  air  was  dead  at  the  end  of  three  days,  due  to  the 
transpiration  by  the  leaves.  The  plant  under  the  bell  jar  began  to  show 
the  first  tissue  of  union  in  seven  days.  The  union  was  well  effected 
and  the  equilibrium  reestablished  between  stock  and  scion,  but  owing 
to  insufficient  nourishment  the  plant  died  in  fifteen  days. 

In  the  case  of  thick-leaved  plants,  as  cabbage,  the  plants  for  a long  time 
were  able  to  withstand  the  abnormal  transpiration,  and  at  the  time  the 
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experiment  was  abandoned  on  account  of  cold  weather  the  union  of  the 
cabbage  grafts  seemed  assured.  As  a rule,  after  grafting  the  circulation 
of  the  crude  sap  becomes  very  difficult,  and  the  absorption  of  water  is 
reduced  with  the  diminished  transpiration.  The  equilibrium  between  the 
amount  of  water  taken  up  and  given  off,  absorption  and  transpiration,  if 
once  destroyed  in  such  thin -leaved  plants  as  the  bean,  can  not  be  restored, 
and  the  graft  dies.  In  the  case  of  thick-leaved  plants  this  effect  is  not 
so  marked,  but  is  still  often  attended  with  fatal  consequences.  The 
use  of  the  bell  jar  gives  more  favorable  conditions.  In  herbaceous 
grafting  it  is  necessary  to  consider  that  the  scion  produces  in  the  plant 
a more  or  less  morbid  state,  which  causes  the  irregularities  of  trans- 
piration. In  practice  it  will  generally  suffice  to  operate  in  a saturated 
air,  to  provide  a high  temperature,  and  to  reduce  the  evaporating  surface 
to  the  minimum,  but  as  each  plant  behaves  differently  under  practically 
the  same  iihysiological  conditions,  it  may  often  be  necessary  to  know 
what  are  the  most  favorable  conditions  for  union.  Operating  in  a low 
temperature  and  in  obscure  light  may  favor  the  operation,  but  it  is 
necessary  to  provide  a certain  amount  of  heat  for  cicatrization  and  of 
light  for  chlorophyll  activity.  In  considering  the  circulation  of  the 
liquids  in  grafted  plants  two  extremes  must  be  taken  into  account, 
(1)  where  the  water  absorbed  by  the  stock  passes  in  small  quantity  into 
the  scion,  and  (2)  where  the  water  penetrates  the  scion  in  very  great 
abundance.  In  the  first  case,  which  is  the  more  frequent,  the  graft 
makes  less  vigorous  development,  but  flowers  and  fruits  more  abun- 
dantly. In  the  second  case  just  the  reverse  is  shown.  The  vessels  are 
larger,  the  sprouts  are  more  vigorous,  and  the  flowers  and  fruit  less  abun- 
dant, as  in  the  case  of  a tree  too  highly  nourished.  These  phenomena  at 
the  beginning  are  physical,  but  later  chemical  changes  take  place  which 
modify  the  cell  contents,  as  is  shown  by  the  formation  of  starch  under 
the  influence  of  the  graft.  Examples  are  given  of  the  increased  starch 
and  sugar  formation  in  the  case  of  cabbage  on  turnip,  while  in  the  case 
of  turnip  on  cabbage  the  starch  and  sugar  were  unable  to  traverse  the 
scar  or  swelling  of  the  graft. — w.  H.  E. 

Methods  of  applying  fertilizers,  T.  Schlosing,  R.  Heinrich,  L. 
Grandeau,  and  A.  Prunet  (Compt.  Rend.,  115  (1892),  pp.  698 , 768 ; 
118  (1894),  No.  12,  pp.  653-656 ; UEngrais,  9 (1894),  No.  4,  pp.  86,  87; 
No.  15,  pp.  348-350). — Foreign  investigators  are  giving  considerable 
attention  to  the  question  of  distribution  of  fertilizers  in  the  soil  with  a 
view  to  securing  greater  economy  in  their  use. 

The  results  of  these  investigations  generally  indicate  a decided 
advantage  from  replacing  the  common  method  of  uniformly  mixing 
the  fertilizing  material  with  the  whole  mass  of  the  surface  soil  by  that 
of  applying  the  materials  altogether  in  rows  parallel  to  those  in  which 
the  plants  are  seeded. 

Schlosing  has  investigated  this  subject  for  a number  of  years.  His 
results  appear  to  be  conclusive,  and  are,  moreover,  confirmed  by  those 
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of  Hansen,  at  Dalnm,  Denmark;  Prunet,  Petermann,  and  Tibulle-Col- 
lot,*  and  by  practical  experience  in  the  north  of  Prance. 

Schlosing  experimented  on  a very  poor  artificial  soil,  in  water-tight 
boxes,  with  a fertilizing  mixture  containing  sulphate  of  potash  (400 
kg.  per  hectare),  nitrate  of  soda  (600  kg.),  bone  superphosphate  (600 
kg.),  and  sulphate  of  magnesia  (250  kg.).  In  the  first  series  the  four 
salts  were  dissolved  in  water  and  intimately  mixed  with  the  soil. 
The  soil  of  the  second  series  was  thoroughly  mixed  at  the  same  time 
with  an  equal  quantity  of  distilled  water,  the  surface  leveled  and  8 
trenches  15  cm.  deep  and  12  cm.  apart  laid  off.  In  each  of  these  one 
eighth  of  the  fertilizer  mixture  was  placed  and  covered,  leaving  the 
fertilizers  at  a depth  of  about  12  cm.  Wheat,  potatoes,  beets,  beans, 
and  peas  were  grown  in  the  boxes  under  conditions  as  nearly  as  possi- 
ble like  those  which  obtain  in  practice,  and  were  in  each  case  supplied 
during  the  season  with  an  amount  of  water  equal  to  180  mm.  In  every 
case  growth  was  more  rapid  in  the  second  series  and  maturity  later, 
but  the  plants  were  harvested  the  same  day  in  each  series.  The  excess 
of  yield  in  the  second  series  over  that  in  the  first  for  those  crops  which 
were  successfully  brought  to  maturity  was  as  follows : 

Per  cent. 


Wheat  (grain,  chaff,  and.  straw) 6.  3 

Dwarf  beans  (seed  and  straw) 29.  3 

Potatoes 26.  0 


The  amounts  of  phosphoric  acid  assimilated  b}^  the  plants  in  the 
second  series  were  25.3,  37.2,  and  25.3  per  cent  in  excess  of  the  amounts 
assimilated  by  the  plants  in  the  first  series. 

Prunet  experimented  in  the  same  line  on  potatoes  grown  on  plats 
of  hill  and  plain  soil  of  known  composition.  The  fertilizer  consisting 
of  nitrate  of  soda  (150  kg.  per  hectare),  sulphate  of  potash  (150  kg.), 
and  mineral  superphosphate  (300  kg.)  was  carefully  mixed  with  the 
soil  in  one  series,  and  in  the  other  series  applied  in  rows  parallel  to 
those  in  which  the  potatoes  were  planted.  The  yield  of  tubers,  albu- 
minoids, and  starch  was  larger  where  the  fertilizer  was  applied  in  rows 
than  where  it  was  mixed  with  the  soil.  This  excess  of  yield  amounted 
to  2,712  kg.  of  tubers,  63  kg.  of  albuminoids,  and  758  kg.  of  starch 
on  the  upland  soil;  and  1,770  kg.  of  tubers,  39  kg.  of  albuminoids, 
and  658  kg.  of  starch  on  the  plain  soil. 

As  will  be  seen,  the  results  confirm  those  of  the  earlier  experiments 
of  Schlosing.  It  is  probable,  as  Schlosing  has  pointed  out,  that  the 
nitrate  of  soda  acts  in  the  same  manner  in  the  two  methods  of  appli- 
cation, but  it  is  quite  otherwise  with  the  other  fertilizing  materials. 
Without  doubt  the  sulphate  of  potash  remains  partly  in  solution,  but 
is  also  partly  in  a fixed  state,  principally  in  combination  with  humus. 
The  superphosphate  is  probably  entirely  fixed  by  the  bases  of  the  soil. 
On  the  plats  in  which  the  fertilizing  materials  were  as  completely  dis- 
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seminated  as  possible  the  surfaces  of  contact  of  the  potassic  and  phos- 
phatic  fertilizers  with  the  constituents  of  the  soil  were  very  great,  and 
as  a result  the  fixation  of  these  substances  was  very  rapid.  On  those 
which  received  the  fertilizers  in  rows  the  surface  contact  was  greatly 
reduced  and  the  fertilizers  were  therefore  very  slowly  rendered  insolu- 
ble. It  was  observed  that  the  roots  were  especially  strongly  developed 
in  the  vicinity  of  fertilizers,  which  were  on  this  account  more  com- 
pletely utilized. 

In  the  course  of  a very  interesting  study  on  the  use  of  liquid  manure 
Hansen  experimented  during  three  years  (1890-792)  on  the  comparative 
action  of  this  fertilizer  spread  uniformly  over  the  whole  surface  or  applied 
only  between  the  rows.  The  crop  grown  was  sugar  beets.  The  manure 
was  applied  in  different  cases  in  June,  July,  and  August.  The  average 
for  the  three  years  shows  that,  as  compared  with  the  application  between 
the  rows  taken  as  100,  the  result  from  applying  over  the  whole  surface 
was  86  when  made  in  June,  65  when  made  in  July,  and  26  when  made 
in  August. 

E.  Heinrich,  oftheEostock  Station,  Germany,  has  given  considerable 
attention  to  a study  of  the  best  depths  at  which  to  apply  fertilizers. 
He  experimented  with  sulphate  of  ammonia,  ground  meat,  ground  bone, 
pulverized  leather,  dried  blood,  and  ground  horn,  in  glass  vessels  con- 
taining 4 liters  of  very  light  sand,  poor  in  nitrogen.  In  one  series  the 
fertilizer  was  thoroughly  mixed  with  the  whole  mass  of  sand,  in  the 
other  only  with  the  surface  layer.  The  crop  grown  was  oats. 

With  two  exceptions  (sulphate  of  ammonia  and  pulverized  leather) 
the  plants  developed  much  more  vigorously  in  the  pots  in  which  the 
fertilizers  had  been  mixed  with  the  sand.  Except  in  the  cases  of  sul- 
phate of  ammonia  and  of  ground  horn  the  yield  of  both  straw  and  grain 
was  noticeably  larger  when  the  fertilizer  was  mixed  with  the  soil  than 
when  spread  on  the  surface.  In  some  eases,  noticeably  with  pulverized 
leather  and  ground  meat,  the  yield  was  fully  one  third  larger  when  the 
fertilizer  was  mixed  with  the  sand. 

It  appears  that  as  a rule  the  results  strongly  favor  the  mixing  of  the 
fertilizer  with  the  soil.  The  conditions  in  these  experiments  have  not 
been  entirely  favorable  to  the  elucidation  of  this  question,  since  all  of 
the  organic  nitrogenous  fertilizers  used  have  been  of  a kind  which  are 
readily  transformed  into  nitrates  and  carried  down  by  the  drainage 
water  into  the  lower  layers  of  the  soil.  It  should  be  borne  in  mind  also 
that  the  pots  were  regularly  watered  and  contained  an  amount  of 
moisture  greater  and  more  uniform  than  that  furnished  in  actual  practice 
by  rainfall;  but  in  spite  of  these  conditions,  which  tended  to  produce  a 
uniform  distribution  in  the  soil  of  the  fertilizers  applied  to  the  surface, 
the  results  show  a very  marked  difference  by  the  two  methods  of  appli- 
cation, and  it  is  reasonable  to  suppose  that  these  conditions  would  be 
even  more  marked  in  actual  field  trials. 

It  is  evident  that  these  results  are  of  sufficient  practical  importance 
to  render  a detailed  study  of  the  subject  desirable.— w.  H.  B. 
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The  influence  of  iron  in  the  soil  on  the  growth  of  barley,  P. 

Petit  ( Compt . Bend.,  117  (1893),  No.  26,  pp.  1105-1107).— For  these 
experiments  pots  containing  1,800  grams  of  sand  practically  free  from 
iron  were  used,  Tho  pots  of  series  1 each  received  4 grams  of  the  nuclein 
of  barley  containing  6.04  milligrams  of  iron;  those  of  series  2,  5 grams 
of  ferrous  sulphate  containing  0.98  gram  of  iron,  and  those  of  series  3, 
4.4  grams  of  ferric  sulphate,  containing  0.999  gram  of  iron.  The  pots  in 
series  4 served  as  checks.  Each  pot  was  fertilized  with  sulphate  of 
lime,  phosphate  of  potash,  and  nitrate  of  potash,  receiving  of  the  latter 
0.93  gram.  In  each  pot  20  grams  of  barley  were  planted.  Ferric  sul- 
phate seemed  to  retard  germination  by  several  days.  The  growth  of 
the  plants  varied  greatly,  as  shown  by  the  following  table: 


Effect  of  iron  on  height  of  barley  plants . 


1 

Mar.  21. 

Apr.  15. 

Series  1 . . 
Series  2 . . 

Nuclein  

Cm. 

11 

10 

Cm. 

23 

20 

Ferrous  sulphate 

Series  3 . . 

Ferric  sulphate 

3 

5 

Check 

Nothing 

7 

20 

The  total  weight  of  plants  for  each  gram  of  seed  was  as  follows : 
With  nuclein,  48  grams;  with  ferrous  sulphate,  40  grams;  with  ferric 
sulphate,  9 grams;  without  iron,  39  grams.  From  these  figures  it 
appears  that  ferrous  sulphate  in  the  proportion  of  2.2  grams  per  kilogram 
of  soil  did  not  materially  affect  the  growth,  while  the  growth  was  con- 
siderably increased  by  nuclein  and  very  much  reduced  by  ferric  sul- 
phate. In  the  stems  the  percentage  of  iron  was  as  follows : With  nuclein 
0.24;  with  ferrous  sulphate,  0.51 ; with  ferric  sulphate,  0.48;  without  iron, 
0.05;  in  the  leaves,  with  nuclein,  0.25;  with  ferrous  sulphate,  0.57 ; with 
ferric  sulphate,  0.56;  without  iron,  0.05. 

The  author  concludes  that  iron  salts  are  readily  absorbed  by  barley, 
and  that  they  cause  a more  active  assimilation  of  nitrogen.  The  ferric 
sulphate,  though  increasing  the  percentage  of  iron,  acted  as  a poison, 
as  indicated  by  the  above  table. — J.  F.  d. 

Splitting  cabbage  stems,  P.  Hauguel  (Rev.  Hort.,  66  (1894),  No. 
9,  pp.  203-204,  Jig.  1). — A description  is  given  of  a method  for  arresting 
the  growth  of  cabbage  heads  nearly  mature,  and  thereby  preventing 
their  cracking.  This  is  performed  by  cutting  the  cabbage  stem  half 
or  two  thirds  across  with  a sharp  pruning  knife  and  then  extending 
the  cut  either  up  or  down  for  a short  distance.  If  the  cabbage  does 
not  bend  over  by  its  own  weight  and  thus  widen  the  split  a splinter  of 
wood  should  be  inserted  to  keep  the  cut  surfaces  apart.  By  this  means 
the  further  growth  of  the  heads  is  arrested  and  yet  sufficient  sap 
reaches  them  to  keep  them  fresh  until  wanted  for  use. — f.  c.  t. 

Experiments  in  manuring  the  grape,  H.  Lagatu  (Frog.  Agr.  et 
Vit,  11  (1894),  No.  10,  pp.  257-260). — These  experiments  were  conducted 
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on  an  estate  near  St.  Thibery  (France),  the  soil  of  which  was  of  sedimen- 
li  tary  origin  and  very  homogeneous.  The  soil  was  very  poor  in  lime  and 
had  been  highly  manured.  Ten  plats  were  used,  each  consisting  of 
144  vines,  only  half  of  which,  however,  were  used  in  determining  the 
yield.  The  object  was  to  ascertain  (1)  the  effect  of  adding  lime  to  a 
; soil  poor  in  this  element,  (2)  the  relative  values  of  organic  and  mineral 
nitrogen,  and  (3)  the  relative  values  of  sulphate,  carbonate,  and  chlo- 
ride of  potash.  On  4 of  the  plats  each  vine  received  a mixture  consist- 
ing of  200  grams  of  horn  shavings,  100  grams  of  sulphate  of  potash, 
and  150  grams  of  superphosphate.  To  this  formula  was  added  on 
different  plats  2 kg.  of  phosphatic  slag,  2 kg.  of  mineral  phosphate,  1 
kg.  of  lime,  and  1 kg.  of  gypsum  for  each  vine.  In  no  case  did  the  addi- 
tion of  these  calcareous  fertilizers  result  in  any  considerable  increase  in 
the  yield  of  grapes,  and  lime  caused  a notable  decrease  in  the  yield. 
The  nitrogenous  fertilizers  compared  were  horn  shavings,  nitrate  of 
soda,  and  sulphate  of  ammonia,  each  used  in  combination  with  potash, 
phosphoric  acid,  and  gypsum.  Sulphate  of  potash  and  carbonate  of  pot- 
ash proved  far  superior  to  chloride  of  potash,  the  difference  in  the  yield 
of  grapes  between  the  chloride  and  the  other  two  forms  being  about  2,700 
kg.  per  hectare  in  favor  of  the  sulphate  and  carbonate  of  potash.  It 
was  noticed  that  at  the  time  of  harvesting  the  vines  manured  with 
carbonate  of  potash  showed  the  most  luxurious  vegetation,  the  leaves 
being  of  a deeper  green  than  those  of  any  of  the  other  lots.  Vines 
manured  with  mineral  nitrogen  and  with  sulphate  of  potash  showed  a 
satisfactory  growth  and  color  of  leaves.  The  vines  manured  with  the 
standard  formula  of  horn  shavings,  sulphate  of  potash,  and  superphos- 
phate, supplemented  by  some  form  of  lime,  showed  a less  satisfactor  y 
condition  of  the  leaves.  On  the  unmanured  vines  and  on  those  which 
had  received  chloride  of  potash  in  combination  with  other  fertilizers 
the  leaves  were  not  nearly  so  green  as  on  the  other  plats. — j.  f.  d. 

The  use  of  the  internal  characters  of  grape  seeds  in  the  deter- 
mination of  species  and  the  distinction  of  hybrids,  G.  Chatt- 
veatjd  ( Gompt . Rend.,  118  (1894),  No. 9,  pp. 485-487). — Study  of  the  inter- 
nal parts  of  grape  seeds  showed  several  characters  which  were  useful 
additions  to  the  external  features  usually  alone  employed  for  the  separa- 
tion of  species.  It  required  a special  technique,  but  the  labor  amply 
repaid  by  insuring  a certainty  of  determination  before  not  possible. 
The  points  used  in  differentiation  were  the  integument,  the  kernel, 
and  the  embryo. 

The  integument  of  grape  seeds  was  found  to  be  essentially  a very 
hard  coating,  differing  with  various  species  in  shape  (in  transverse  and 
longitudinal  sections),  in  thickness,  in  the  manner  of  partitioning,  and 
in  the  form  of  the  cavity  of  the  cellule.  The  contour  of  the  kernel 
differed  from  the  external  form  of  the  seed  more  or  less,  according  to 
the  species  considered,  and  the  form  of  the  radicle  end  presented  the 
most  typical  variations.  The  embryo  gave  accurate  points  not  only  by 
its  form,  but  also  by  the  proportions  of  the  axis  and  cotyledons. 
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In  order  to  make  use  of  these  characters  in  the  determination  of  spe- 
cies it  was  necessary  to  examine  many  seeds  from  the  same  plant  in 
order  to  eliminate  any  errors  from  individual  exaggerations.  To  show 
the  application,  the  example  of  Vitis  riparia  and  V.  rupestris  is  given. 
From  the  external  features  of  the  seeds  it  was  difficult  or  impossible 
to  distinguish  the  species,  but  with  the  internal  characters  the  case 
was  quite  different,  as  shown  by  the  following  table : 


Grape  seeds  distinguished  by  internal  characters. 


Diagnostic  points. 

Vitis  riparia. 

Vitis  rupestris. 

Thickness  of  integument. . s . 

Radicle  end  of  kernel 

Cotyledons 

Axis 

At  most  200/a  

Beak  thick,  short,  rounded 

Abruptly  enlarged  at  base,  diame- 
ter much  exceeding  that  of  axis. 
Much  shorter  than  cotyledons  

Always  exceeding  300/a. 

Beak  slender,  long,  ver  j sharp. 
Gradually  mingled  with  axis,  di- 
ameter only  slightly  larger. 
Much  longer  than  cotyledons. 

Any  one  of  these  characters  gave  a diagnostic  difference,  as,  for 
instance,  the  first.  All  that  was  necessary  to  be  done  was  to  file  the 
seeds  after  fixing  them  in  a vise  or  forceps,  when  the  difference  in 
thickness  of  the  coating,  which  was  in  general  in  the  relation  of  one  to 
two,  could  be  readily  perceived  by  the  naked  eye.  With  a lens  the 
difference  was  even  more  striking.  But  the  internal  characters  seemed 
to  possess  a much  higher  importance  in  the  seeds  of  hybrids,  which  it 
was  necessary  to  divide  into  two  sorts — (1)  seeds  from  a hybrid  plant 
and  (2)  seeds  produced  directly  by  artificial  hybridization. 

In  the  first  case,  No.  117  (Millardet),  a hybrid  from  Vitis  rupestris 
fertilized  by  V.  cordifolia  was  taken  as  an  example.  Externally  the 
seeds  resembled  those  of  V.  cordifolia , differing  by  a slight  lengthen- 
ing of  the  chalaza  and  raphe.  The  thickness  of  integument  showed 
the  influence  of  V.  rupestris , as  did  also  the  kernel,  in  having  a long 
sharp  beak,  whereas  the  radicle  end  in  V.  cordifolia  terminated  abruptly 
in  a right  or  obtuse  angle  without  a beak.  The  embryo  showed  a com- 
bination of  characters,  the  cotyledons  being  like  cordifolia , and  the  axis 
like  rupestris. 

In  seeds  from  artificial  hybrids  the  external  characters  were  borrowed 
from  the  female  plant,  but  the  internal  parts  indicated  the  hybridization, 
the  embryo  making  the  fact  certain,  though  the  modifications  were 
varied.  For  example,  a variety  of  Vitis  vinifera , u Servant,”  fertilized 
by  V.  berlandieri , produced  some  seeds  with  elongated  embryos  and 
with  the  cotyledons  rectangular,  as  in  French  grapes,  while  in  others 
the  cotyledons  were  shortened  to  a cordate  form,  as  in  V.  berlandieri. 
A great  number  of  embryos  showed  a mixture  of  male  and  female 
characters  in  varied  proportions,  extreme  and  intermediate. 

The  investigations  convinced  the  writer  that  it  is  possible,  by  careful 
study  of  the  seeds,  to  determine  the  species  and  varieties  from  which 
they  have  come. — f.  c.  t. 


TITLES  OF  ARTICLES  IN  RECENT  FOREIGN  PUBLICATIONS. 


CHEMISTRY. 

Some  frequently  neglected  errors  of  analysis,  H.  D.  Richmond. — Analyst , 19 
(1894),  May,  pp.  99-102. 

Direct  titration  of  phosphoric  acid  ( Directes  Titriren  der  Phosphor  sdure) , E.  Geiss- 
ler. — Pharm.  Central  Halle,  15  (1894),  p.  145;  ahs.  in  Chem.  Ztg.,  18  (1894),  No.  30, 
Repert.,  p.  93. 

Detection  of  adulteration  of  ground  Thomas  slag  (Zum  Nachweis  von  Ter- 
fdlschungen  des  Thomasmehles) , O.  Bottcher. — Chem.  Ztg.,  18  (1894),  No.  31,  p.  565. 

On  the  interpretation  of  the  results  of  water  analysis  ( Beitrag  zur  Beurtheilung 
unserer  TrinTcwasser),  N.  Nedrodi. — Chem.  Ztg.,  18  (1894),  No.  32,  pp.  585,  586. 

Concerning  the  absorbent  power  of  butter  for  iodine  (Sulla proprieta  dei  burri 
di  assorbire  e trattenere  lo  jodio),  E.  Zenoni. — Staz.  Sper.  Agr.  Ital.,  26  (1894),  No.  2, 
pp.  121-130. 

Methods  of  detecting  adulterants  in  butter  (Procedes pour  reconnaxtre  lafraude 
des  beurres  par  les  matieres  grasses  animates  et  vegetates),  A.  Muntz. — Bui.  Min.  Agr. 
France,  13  (1894),  No.  1,  pp.  49-67,  jigs.  4. 

Arata’s  method  of  detecting  artificial  coloring  substances  in  wine  (Sul  metodo 
di  Arata  per  la  ricerca  delle  materie  coloranti  artificiali  aggiunte  ai  vini),  L.  Sostegni 
and  F.  Carpentieri. — Staz.  Sper.  Agr.  Ital.,  26  (1894),  No.  2,  pp.  151-163. 

The  presence  of  potassium  chlorate  in  certain  species  of  mushrooms  ( Presence 
du  chlorure  de  potassium  dans  quelques  especes  de  champignons),  E.  Bourquelot. — Bui. 
Soc.  My, col.  France,  10  (1894),  No.  2,  pp.  88,  89. 

Trehalose  in  mushrooms  (Sur  trehalose  des  champignons),  E.  Bourquelot. — Bui. 
Soc.  Chim.  Paris,  11-12  (1894),  No.  8,  pp.  353-356. 

Mushroom  poisoning  (Empoisonnement  par  les  champignons),  E.  Bourquelot. — 
Bui.  Soc.  Mycol.  France,  10  (1894 ),  No.  2,  pp.  90-93. 

botany. 

The  natural  history  of  the  flower,  J.  C.  Willis. — Nat.  Sci.,  4 (1894),  pp.  347-352. 

The  diastatic  ferment  in  plants  ( Das  diastatische  Ferment  der  Pfianzen),  F. 
Schleichert. — Abs.  in  Bot.  Centbl.,  58  (1894),  No.  5,  pp.  166,  167. 

Iron  in  its  relation  to  plants  (Historisches  zur  Frage  nach  dem  Eisen  in  seiner 
Beziehung  zur  PJlanze),  C.  Muller. — Hedwigia,  33  (1894),  No.  2,  pp.  97-100. 

Th'e|  localization  of  oils  during  the  formation  of  seeds  and  fruits  (Localization  des 
Indies  grasses  pendant  la  formation  des  graines  et  fruits),  E.  Mesnard. — Bui.  Soc.  Bot., 
France,  41  (1804)', 2,  pp..  114-121. 

Anatomical  variation  in  the  same  species  of  plants  in  the  region  of  the  Medi- 
terranean and  the  environs  of  Paris  (Modifications  anatomiques  des  plantes  de  la  meme 
espece  dans  la  region  dela  Mediterran6e  et  dans  la  region  des  environs  de  Paris). — Compt. 
Rend.,  118  (1894 ),  No.  16,  pp.  884-887.  . V 

-■  V . . , ■ *■  A . - ,;t  it 

• ’ o ' A :iK  ■ 1 v-  , • 

FERMENTATION — BACTERIOLOGY l ’ , 

i '• 

Concerning  a yeast  fermenting  milk  sugar  and  causing  cheese  to  swell  ( TJeber 
einen  Milchzucher  vergdhrenden  und  Edsebldhungen  hervorrufenden  neuen  Hefepilz),  N. 
Bochicchio.— Centbl.  Baht,  und  Par.,  15  (1894),  p.  546;  abs.  in  Chem.  Ztg.,  18  ( 1894 ), 
No.  34,  Repert.,  p.  106. 


1097 


1098 


EXPERIMENT  STATION  RECORD. 


Bacteriology  in  some  of  its  relations  to  chemical  science  ( Die  Bakteriologie  in 
einigen  Hirer  Beziehungen  zur  chemischen  Wissenschaft) , P.  Frankland. — Centbl.  Bakt. 
und  Par.,  15,  pp.  101-112 ';  abs.  in  Client . Centbl.,  1894,  I,  No.  17,  p.  825. 

Bacteriology  in  its  relation  to  mycology  and  physiology  ( Ueberdie  Beziehungen 
der  Bakteriologie  zur  allgemeinen  Mykologie  and  Physiologie ),  C.  Wehmer. — Centbl. 
Bakt.  und  Par.,  15  (1894),  No.  15,  pp.  533-546. 

Behavior  of  cholera  bacilli  in  hens’  eggs  ( Ueber  das  Verhalten  von  Cholerakulturen 
in  Hiihnereiern),  Zenthofer. — Ztschr.  Hyg.,  16,  pp.  362-367;  abs.  in  Ghent.  Centbl., 
1894,  I,  No.  18,  p.  872. 

A review  of  investigation  on  the  bacteriological  examination  of  water,  II 

(Bericlit  iiber  Fortschritte  und  Leistungen  auf  dent  Gebiete  der  bakteriologischen  Wasser- 
untersuchung) , R.  Emmerich. — Forschungsber.  ii.  Lebensmtl. , 1,  pp.  84-86;  abs.  in  Chem. 
Centbl.,  1894,  I,  No.  18, p.  870. 

WATER — SOILS. 

Analyses  of  waters  from  wells  in  close  proximity  to  churchyards,  A.  J. 

Voelcker. — Analyst,  19  (1894),  May,  pp.  107-109. 

The  role  of  water  in  cultivated  soil,  ( Die  Bolle  des  Wassers  in  Kulturboden) , H. 
Puchner. — Ztschr.  landw.  Ver.  Bayern,  84  (1894),  Jan.  and  Feb.,  pp.  15-26;  Mar.,  pp. 
138-145. 

The  valuation  of  agricultural  soils  on  the  basis  of  scientific  data,  II  ( Zur 

Wertschaizung  der  Ackererden  auf  natunvissenschaftlich-statistischer  Grundlage),  G. 
Thoms. — Jour.  Landw.,  42,  No.  1,  pp.  1-31,  fig.  1. 

FERTILIZERS. 

The  use  of  fertilizers  (De  Vemploi  des  engrais),  J.  Dumont. — Marques  et  Cie.,  Tou- 
louse, price  1.25  francs. 

On  the  loss  of  fertilizing  material  in  night  soil  to  which  peat,  superphos- 
phate-gypsum, and  kainit  have  been  added  ( Ueber  die  Verluste,  ivelche  die  Fdkalien 
unter  dem  Einfluss  verschiedener  Zersatzmittel  erleiden) , Pfeiffer  and  Hansen. — Mitt, 
deut.  landw.  Ges.,  1894,  No.  2,  pp.  14-17. 

The  utilization  of  the  nitrogen  of  stable  manure  and  of  green  manure  ( Die 

Ausnutzung  des  Stallmiststickstoffs  und  des  Stickstoffs  im  Griindiing) , J.  Kuhn. — Deut. 
landw.  Presse,  21  (1894),  No.  33,  pp.  323,  324;  No.  34,  pp.  331,  332. 

On  the  conservation  of  the  nitrogen  in  barnyard  manure  (Zur  Frage  der  Stick- 

stoffkonservirnng  im  Stalldiinger),  H.  Immendorf. — Jour.  Landw.,  42,  No.  1,  pp.  69-124. 

FIELD  CROPS. 

Experiments  in  1893  with  varieties  of  potatoes  ( Bericht  iiber  vergleichende 
Anbauversuche  mit  verscliiedenen  Kartojfelsorten  im  Jahre,  1893),  Heine  and  Wester- 
meier. — Deut.  landw.  Presse,  21  (1894),  No.  31,  p.  305 ; Nor  33,  p.  325;  No.  34,  pp. 
335,  336. 

Composition  of  barley  at  different  stages  and  on  plats  differently  manured 

( Unter suchungen  iiber  die  Beifungsverhaltnisse  der  Gerste),  C.  Kraus  and  A.  Stell- 
waag. — Ztschr.  ges.  Brauw.,  17  (1894),  p.  77;  abs.  in  Chem.  Ztg.,  18  (1894),  No.  30, 
Bepert.,  p.  94. 

A study  of  the  ripening  of  grain  (Sulla  maturazione  del  frumento),  N.  Pas- 
serine— Staz.  Sper.  Agr.  Ital.,  26  (1894),  No.  2,  pp.  138-150. 

Concerning  the  effect  of  deep  culture  (Zur  Kenntniss  der  Wirkungen  der  Tief - 
kultur),  C.  Kraus. — Finding’s  landw.  Ztg.,  43  (1894),  No.  9,  p 291-295. 

Field  trials  with  Lathyrus  sylvestris  ( Anbauversuche  mit  der  Waldplatterbse, 
Lathyrus  sylvestris ).  Spiess. — Ztschr.  landw.  Ver.  Hessen,  1894,  No.  12,  pp.  94,  95. 


FOREIGN  PUBLICATIONS, 


1099 


HORTICULTURE, 

The  care  of  some  delicate  native  plants  ( De  la  culture  de  quelques  plantes  indi- 
genes delicates),  A.  Rosenstiehl. — Rev.  Eort.,  66  (1894),  No.  7,  pp.  164-167 ; No.  8,pp. 
181-186. 

Propagation  of  artichokes  ((Eilletonnage  et  plantation  des  artichauts),  J. 
Gerome. — Rev.  Hort.,  66  (1894),  No.  7,pp.  154,155. 

A new  bean  ( Un  haricot  nouveau),  H.  Theulier  fils. — Rev.  Hort.,  66  (1894),  No. 
9,  pp.  205,  206. 

Horse-radish  culture  (Einiges  iiher  Meerrettichknltur),  E.  S.  Zurn. — Deut.  landw. 
Presse,  31  (1894),  No.  30,  pp.  291,  292. 

A classification  of  garden  peas  (I  piselli),  E.  Mirgioli. — Agricol.  e Ind.  Agr.,  17, 
No.  8,pp.  118-121. 

Montlhery  bronzed  pumpkins  ( Potiron  bronze  de  MontlMry),  G.  Alluard. — Rev. 
Hort.,  66(1894),  No.  8,pp.  176-178,  figs.  3. 

Antiquity  of  the  cultivation  of  Stachys  palustris  (AnciennetS  de  la  culture  du 
Stachys  palustris)  J.  Nanot. — Rev.  Hort.,  66  (1894),  No.  7,  pp.  157,  158. 

Truffles,  description  and  culture  (La  Truffe),  D.  Bois. — Rev.  Hort.,  66  (1894), 
No.  9,  pp.  206-210,  figs.  6. 

The  identity  of  the  “American  Rambo”  (“Western  Beauty  ”?)  (Pomme  Ram- 
bourd’Amerique),  E.  A.  Carriere.—  Rev.  Hort.,  66  (1894),  No.  9,  pp.  202,  203. 

The  effect  of  cold  on  the  buds  and  shoots  of  the  grapevine  ( Gli  effetti  del  gelo 
sui  tralci  e le  gemme  delle  viti),  G.  Buboni. — Staz.  Sper.  Agr.  Ital.,  26  (1894),  No.  2,  pp. 
115-120 , plate  1. 

The  grafting  of  vines  (Le  greffage  des  vignes),  G.  Foex. — Prog.  Agr.  et  Vit.,11 
(1894),  No.  16,  pp.  401-405. 

Results  obtained  in  1893  by  pruning  grafted  vines  (Resultats  obtenus  en  1893  par 
la  taille  en  vert  des  vignes  gelees),  J.  Dufour. — Chron.  Agr.  Cant.  Vaud,  7 (1894)  No.  7, 
pp. 171-189 . 

FORESTRY. 

Mountain  ashes:  classification  and  cultivation  (Les  Sorbiers),  C.  Grosde- 
mange. — Rev.  Hort.,  66  (1894),  No.  7,  pp.  158-161. 

An  undescribed  form  of  buds  of  the  silver  fir  ( TJne  forme  non  decrite  de  bourgeon 
dans  le  sapin  argente),  J.  Godfrin. — Bui.  Soc.  Bot.  France,  41  (1894),  No.  2,  pp.  127 - 
129. 

DISEASES  OF  PLANTS. 

The  perennity  of  mycelium  (La  perennite  du  mycelium),  E.  Rose. — Bui.  Soc.  Mycol. 
France,  10  (1894),  No.  2,  pp.  94-97. 

Concerning  some  parasitic  fungi  of  the  Mediterranean  region  (Beitrag  zur 
Eenntniss  einiger  par asitischer  Pilze  des  Mittel-meergebiets),  P.  Magnus. — Ber.  deut.  bot. 
Ges.,  12  (1894),  No.  3,  pp.  84-88. 

Basal  rot  of  daffodils,  E.  H.  Jenkins. — Gard.  Chron.,  15  (1894),  ser.  3,  p.  558. 

Bacterial  affection  of  grapes  (Labacteriosis  des  grappes  de  la  vigne),  L.  Macchi- 
ati. — Rev.  Internat.  Vit.  et  Oenol.,  1 (1894),  No.  3,  pp.  98-109. 

Grape  diseases  in  Vaucluse  (Les  broussins  dans  les  vignes  deVaucluse),  E.  Zachar- 
ewicz .—Rev.  Internat.  Vit.  et  Oenol.,  1 (1894),  No.  3,  pp.  119,  120. 

Variegated  foliage  in  the  Mirobolan  plum  tree  (Prunier  Mirobolan  a feuilles  pan- 
ache'es),  E.  Andre. — Rev.  Hort.,  66  (1894),  No.  9,  pp.  204,  205,  plate  1. 

The  sclerotium  disease  of  the  alpine  rose  (Die  Sclerotienkrankheit  der  Alpenrosen, 
Sclerotinia  rhododendri) . — Ber.  schiveiz.  bot.  Ges.,  1894,  No.  4;  abs.  in  Bot.  Centbl.  58 
(1894),  No.  4,  pp.  138,  139. 

The  ananas  or  pineapple  disease  of  sugar  cane,  F.  A.  F.  C.  Went. — Sugar  Cane, 
26  (1894),  No.  298,  pp.  247,  248. 
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The  red  smut  of  sugar  cane,  F.  A.  F»  C.  Went.— Sugar  Cane,  26  (1894),  No.  298, 

pp.  248-253. 

On  the  parasitism  of  a species  of  Botrytis  (Sur  le  parasitisme  d’une  espe'ce  de 
Botrytis ),  L.  Mangin.— Compt.  Bend.,  118  (1894),  No.  16,  pp.  882-884. 

Investigations  on  Glceosporium  thumeni,  G.  nanoti,  Pestalozzia  brevipes, 
and  Discolla  pirina  ( Travaux  du  laboratoire  de  pathologie  vegetate),  Prillieux  and 
Delacroix. — Bui.  Soc.  Mycol.  France,  10  (1894),  No.  2,  pp.  82-87. 

A study  of  species  of  Hymenomyce'tes  ( Especes  critiques  d’  Hymenomycetes),  N. 
Patouillard.—  Bui.  Soc.  Mycol.  France,  10  (1894),  No.  2,  pp  75-81,  Jig.  1. 

Concerning  the  appearance  of  Puccinia  on  Phalaris  arundinacea  ( Einige  Be - 
merkungen  iiber  die  auf  Phalaris  arundinacea  auftretenden  Puccinien),  P.  Magnus,— 
Hedwigia,  33  (1894),  No.  2,  pp.  77-83. 

The  genus  Ravenelia  (Die  Gattung  Bavenelia),  P.  Dietel. — Hedwigia,  33  (1894), 
No.  2,  pp.  49-69. 

Note  on  Trametes  hispida  and  T.  trogii  (Note  sur  les  Trametes  hispida  et  T. 
trogii),  J.  Guillemont.— Bui.  Soc.  Mycol.  France,  10  (1894),  No.  2,  pp.  73,  74. 

The  treatment  for  black  rot  (Traitement  du  Blackrot),  A.  Carre. — Prog.  Agr.  et 
Vit.,  11  (1894),  No.  16,  pp.  408-413. 

Treatment  of  pourridie  with  sulphate  of  copper  (Traitement  du  pourridie par 
sulfate  du  cuivre).—Prog.  Agr.  et  Vit.,  11  (1894),  No.  16,  p.  399. 


ENTOMOLOGY. 


The  circulatory  system  of  Dreissensia  polymorpha  (Sur  Vappareil  circulatoire 
du  Dreissensia  polymorpha),  Toureng. — Compt.  Bend.,  118  (1894),  No.  17,  pp.  929,  930. 

Defensive  blood-squirting  in  some  beetles  (Le  reget  de  sang  comme  moyer  de 
defense  chez  quelques  Coleopteres),  Bordas. — Compt.  Bend.,  118  (1894),  No.  16,  pp.  875- 
877. 

The  poison  apparatus  in  Hymenopterous  insects  (Sur  Vappareil  venimeux  des 
Hymenopteres),  Bordas. — Compt.  Bend.,  118  (1894),  No.  16,  pp.  873,  874. 

Notes  on  vat  flies  (Contribution  a V etude  du  moucheron  des  cures),  A.  Deresse. — 
Bev.  Internat.  Vit.  et  Oenol.,  1 (1894),  No.  1,  pp.  25-27. 

The  protection  of  young  grafts  against  white  grubs  (Pour  preserver  les  jeunes 
greffes  des  attaques  du  ver  blanc). — Prog.  Agr.  et  Vit.,  11  (1894),  No.  18.  pp.  452,  453. 

Winter  and  spring  treatment  against  Cochylis  (Quelques  observations  sur  V oppor- 
tunite  des  traitements  dl  hirer  et  de  printemps  contre  la  Cochylis  de  la  vigne),  G.  Del 
Guercio. — Bev.  Internat.  Vit.  et  Oenol.,  1 (1894),  No.3,pp.  110-118. 

Bombylids  parasitic  on  grasshoppers,  with  notes  on  the  life  history  (Les 
Dipteres  parasites  des  Acridiens,  les  Bombylides.  Hypnodie  larvaire  et  metamorphoses  avec 
stade  d’activiteetstade  de  repos),  K.  d’Herculais. — Compt.  Bend.,  118  (1894),  No.  17, pp. 
926-929. 

Recent  studies  on  Lachnidium  acridorium,  a fungus  parasite  of  crickets 

(Nouvelles  etudes  sur  le  Lachnidium  acridorium,  champignon  parasite  du  criquet),  A. 
Giard. — Bev.  Internat.  Vit.  et  Oenol.,  1 (1894),  No.  2,  pp.  84-86. 

Locusts  and  their  parasites,  S.  D.  Bairdstow. — Agr.  Jour.  Cape  Colony,  7 (1894), 
pp.  177-179. 

Review  of  recent  works  on  the  anatomy  and  biology  of  Phylloxera  (Sur 
Vanatomie  et  la  biologie  du  Phylloxera),  J.  Dufour.— Bev.  Internat.  Vit.  et  Oenol.,  1 
(1894),  No.  2,pp.  78-84. 

ANIMAL  PHYSIOLOGY. 

Preliminary  remarks  on  the  dissociation  of  albuminoids  and  the  forma- 
tion of  urea  in  the  body  (Quelques  remarques  prdliminaires  de  le  desassimilation 
des  albuminoides  et  la  formation  del’  uree  dans  V economic),  A.  Gautier. — Compt.  Bend., 
118  (1894),  No.  17,  pp.  902-907. 
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Experiments  on  the  formation  of  urea  in  the  animal  body;  the  predomi- 
nant influence  of  the  liver  in  this  formation  (Recherches  experiment  ales  sur  lieu 
de  formation  de  Vur&e  dans  V organisms  animal ),  Kaufmann. — Compt.  Rend.,  118  (1894), 
No.  17,  pp.  937-939. 

The  respiration  quotient  during  fattening  (Fettmast  und  respiratorischer  Quo- 
tient), M.  Bleibtrau. — P fliiger's  Arch.  Physiol.,  56,  No.  8 and  9,  pp.  464-466. 

Concerning  the  proportionate  weight  of  different  parts  of  the  body  in  sev- 
eral breeds  of  cattle  (Die  Schlachtbeobachtung  in  der  Kgl.  Konservenfabrik  zu  Hasel- 
dorf). — Mitt.  deut.  landw.  Ges.,  1894,  No.  2,  pp.  16-26. 

Effect  of  adding  phosphate  and  carbonate  of  lime  to  food  on  the  increase 
in  live  weight  (Tierphysiologische  Untersuchungen,  II),  J.  Neumann. — Jour.  Landw., 
42,  No.  1,  pp.  33-67. 

Effect  of  taking  the  food  in  one  or  in  several  portions  ( Ueber  den  Einfiuss  eii*- 
maliger  oder  Fraktionierter  Nahrungsaufnahme  auf  den  Stoffverbrauch) , I.  Munk. — 
Centbl.  med.  Wiss,,  32,  pp.  193-195 ; abs.  in  Chem.  Centbl.,  1894,  I,  No.  16,  p.  777. 

FOODS — ANIMAL  PRODUCTION. 

Digestibility  and  nutritive  value  of  margarin  as  compared  with  natural  but- 
ter, A.  Jolles. — Abs.  in  Chem.  Ztg.,  18  (1894),  No.  34,  Report.,  p.  104. 

The  occurrence  of  poisonous  leguminous  seed  in  Indian  peas,  J.  A.  Voelc- 
ker. — Analyst,  19  (1894),  May,  pp.  102-107. 

Distinction  between  rice  starch  and  buckwheat  starch  (Reis-  und  Buchweizen 
stdrke),  T.  F.  Hanause K.—Chem.  Ztg.,  18  (1894),  No.  33,  pp.  609,  610. 

On  ground  sunflower-seed  cake  ( Ueber  Sonnenblumenkuchenmehl) , L.  Grunhut. — 
Chem.  Ztg.,  18  (1894),  No.  31,  p.  566. 

Experiments  in  feeding  large  rations  of  concentrated  feed  to  cows  carried 
out  at  the  Agricultural  Institute  at  Alnarp,  Sweden,  H.  Winberg. — Tidskr. 
Landtman,  14  (1893),  pp.  544-546,  580-584;  abs.  in  Centbl.  agr.  Chem.,  23,  No.  4,  pp. 
257-260. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Inoculation  experiments  for  the  prevention  of  anthrax,  A.  Edington. — Agr. 
Jour.  Cape  Colony,  7 (1894),  No.  8,  pp.  188,  189. 

Researches  on  pseudotuberculosis  (Recherches  comparatives  sur  les  pseudotuber- 
culoses bacillaires  et  une  nouvelle  espece  de  pseudotuberculose) , H.  Preisz. — Ann.  Inst. 
Pasteur,  8 (1894),  No.  4,  pp.  231-256. 

DAIRYING. 

Milk  with  a bad  odor  and  its  cause  ( TJeber  einen  Milchfehler  und  seine  Ursache), 
W.  ThOrner. — Chem.  Ztg.,  18  (1894),  No.  33,  pp.  607-609. 

A case  of  salty  milk  (Ein  Fall  von  salziger  Milch),  Pich-PolXk. — Oesterr.  Molk. 
Ztg.,  1 (1894),  No.  4,  p.  37. 

Determination  of  acidity  of  milk  (Determinazione  del  grado  di  acidi  del  latte), 
Schaffer,  Transl.  by  N.  Bochicchio.—  Staz.  Sper.  Agr.  Ital.,  26  (1894),  No.  2,  pp. 
164-167. 

The  volatile  fatty  acids  of  butter  as  determined  during  twelve  successive 
months  (Determinazione  periodica  degli  acidi  grossi  volatili  nei  burri prodotti  durante  un ’ 
intera  annato),  L.  C antoni  and  L.  Carcano. — Staz.  Spe)\  Agr.  Ital.,  26  (1894),  No. 
2,  pp.  131-137. 

The  cause  of  bitter  cheese  (Die  Ursache  des  “ Bitteriverdens”  des  Eases),  E.  von 
Freudenreich.— Molk.  Ztg.,  8 (1894),  No.  16,  pp.  230,  231. 

Bacteriology  and  microbiology  in  their  bearing  on  dairying  ( Ueber  die  Bakteri- 
ologie  und  Mikrobiologie  in  ihrer  Anwendung  auf  das  Molkereigeiverbe),  L.  Adametz. — 
Oesterr.  Molk.  Ztg.,  1 (1894),  No.  4,  pp.  34,  35 . 
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Report  for  1893  of  the  dairy  institute  at  Hameln,  Germany  (Bericht  iiber  die 
Thdtigleit  und  Einrichtung  des  Milchwirtschaftlichen  Institute  zu  Hameln  fur  das  Jahr 
1893),  P.  Vieth. — Abs.  in  Moll.  Ztg.,  8 (1894),  No.  17,  p.  270 . 

Report  for  1893  of  the  dairy  experiment  station  at  Freiburg  (L’activite  de  la 
Station  laititire  de  Fribourg  en  1893),  E.  de  Vevey. — Freiburg:  Imprint,  et  libr.  de 
V oeuvre  de  Saint-Paul,  1894,  pp.  57. 

technology. 

The  water-soluble  carbohydrates  of  malt  ( Die  wasserlosliclien  Kohlehydrate  des 
Maizes),  G.  Dull. — Ztschr . ges.  Brauw.,  17,  pp.  79-81;  abs.  in  Chem.  Centbl.,  1894,  I, 
No.  16,  p.  788. 

Report  on  experiments  in  wine-making  in  1892  (Rapport  sur  des  experiences  de 
vinification  enl892),  E.  Kayser. — Bui.  Min.  Agr.  France,  13  (1894),  No.  1,  pp.  67-79. 

Researches  on  mannited  wines  (Recherches  sur  les  vins  mannites),  U.  Gayon. — 
Bui.  Min.  Agr.  France,  13  (1894),  No.  1,  pp.  118-124. 

AGRICULTURAL  ENGINEERING. 

An  elastic  draft  hitch  and  dynamometer  (Stassf anger  mit  Kraftmesser). — Fuhling’s 
landw.  Ztg.,  43  (1894),  No.  4,  pp.  125,  126. 

Tests  of  farm  implements  and  miscellaneous  machines  in  1891  (Rapport  sur 

les  experiences  effectuees  a la  station  d’essais  de  machines  agricoles),  Ringlemann. — Bui. 
Min.  Agr.  France,  13  (1894),  No.  1,  pp.  79-118. 


EXPERIMENT  STATION  NOTES. 


Michigan  Station. — The  State  board  of  agriculture  at  its  last  meeting  discon- 
tinued the  substation  at  Grayling,  as  a five  years’  trial  had  failed  to  demonstrate 
that  the  sandy  pine  plains  of  that  region  could  be  made  profitable  farm  land. 

Ohio  Station. — The  Ohio  legislature  at  its  last  session  provided  for  the  redemp- 
tion by  the  State  of  the  bonds  issued  by  Wayne  County  ($85,000  in  amount)  to  secure 
the  location  of  the  station  under  a law  which  has  been  declared  unconstitutional ; 
and  also  appropriated  to  the  station  for  the  construction  of  buildings  $40,000,  and 
for  other  purposes,  $4,000,  these  appropriations  to  be  available  during  the  two  calen- 
dar years  1894  and  1895. 

F.  J.  Falkenbacli,  chemist,  is  no  longer  connected  with  the  station. 

Purdite  University. — In  view  of  the  work  that  has  already  been  accomplished, 
and  of  the  contracts  that  have  been  entered  into,  the  trustees  are  able  to  announce 
that  the  working  laboratories  recently  destroyed  by  fire  will  be  completed,  and  that 
every  machine,  tool,  and  piece  of  apparatus  formerly  in  the  laboratories  and  neces- 
sary to  carry  on  the  instruction  and  practice  provided  for  in  the  catalogue  will  be 
in  place  and  ready  for  use  before  September  14, 1894. 

Rhode  Island  College. — On  April  19  the  State  legislature  passed  an  act  author- 
izing the  State  treasurer  to  pay  to  Brown  University  the  sum  of  $40,000,  in  consider- 
ation of  which  the  university  was  to  make  over  to  the  State  the  original  grant  of 
1862,  and  to  withdraw  from  the  United  States  Supreme  Court  its  suit  for  the  Morrill 
fund.  This  has  been  done,  and  the  institution  at  Kingston  now  stands  as  the  Agri- 
cultural and  Mechanical  College  of  Rhode  Island,  with  adequate  means  of  support 
on  a college  basis.  By  means  of  this  addition  to  its  resources  the  college  will  be 
enabled  to  greatly  increase  its  facilities  for  instruction,  adding  machinery  and  tools 
to  its  mechanical  outfit  and  stock,  and  a dairy  to  its  agricultural  department^  as 
well  as  to  enlarge  its  library. 

South  Carolina  College. — The  main  building  of  Clemson  Agricultural  College, 
which  cost  $80,000,  was  destroyed  by  fire  May  22.  The  fire  originated  in  the  museum 
on  the  third  floor  of  the  building.  The  large  amount  of  combustible  material  made 
it  impossible  to  save  the  building.  The  other  buildings  of  the  college  were  saved, 
which  will  enable  the  work  of  the  college  year  to  be  completed.  The  work  of  recon- 
struction will  begin  at  once. 

Entomologist  of  U.  S.  Department  of  Agriculture. — C.  V.  Riley,  for  fourteen 
years  entomologist  of  this  Department,  has  resigned.  L.  O.  Howard,  formerly 
assistant  entomologist,  has  been  appointed  his  successor,  and  C.  L.  Marlatt,  assistant 
entomologist. 

Fertilizer  inspection  and  analysis  in  Georgia. — In  bulletins  Nos.  27  and  28 
of  the  department  of  agriculture  of  Georgia,  G.  F.  Payne,  State  chemist,  briefly  dis- 
cusses the  valuation  of  fertilizers  and  reports  analyses  of  502  fertilizing  materials, 
including  mixed  fertilizers,  kainit,  muriate  of  potash,  bones,  and  cotton-seed  meal. 

Pentosans  in  vegetable  materials. — The  discovery  within  the  past  few  years 
of  pentosans  as  a frequent  constituent  of  plants  is  a matter  of  special  interest  to 
agricultural  chemists  from  the  fact  that  it  is  a contribution  to  the  knowledge  of  the 
constitution  of  the  so-called  nitrogen-free  extract  of  feeding  stuffs,  which  has  been 
so  imperfectly  understood.  Dr.  G.  de  Chalmot,  assistant  chemist  to  the  Virginia 
department  of  agriculture,  has  taken  a prominent  part  in  the  investigation  of  this 
subject  in  this  country,  and  a brief  review  is  here  given  of  his  published  papers 
(Aw.  Chem.  Jour.,  15,  pp.  21,  176,  and  16,  p.  218;  and  Jour.  Am.  Chem.  Soc.,  15,  p.  618), 
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As  to  the  origin  of  pentosans  in  plants  he  lays  down  the  general  proposition  that 
they  are  either  a direct  product  of  the  assimilation  of  carbonic  acid  or  that  plants 
have  the  power  of  transforming  hexoses  into  pentoses.  Bayer’s  theory  of  assimila- 
tion makes  the  first  proposition  conceivable.  In  studying  this  question  soluble 
pentoses,  which  could  be  identified  as  migratory  substances,  were  sought,  and  these 
were  found  in  the  leaves  of  plants  belonging  to  30  widely  different  families.  In  the 
recognition  of  these  soluble  pentoses  the  qualitative  furfurol  reaction  was  not  suffi- 
cient, since  hexoses  also  give  traces  of  furfurol.  The  furfurol  was  estimated  quan- 
titatively by  a colorimetric  method  especially  devised  for  this  purpose,  and  was  found 
to  be  in  excess  of  that  which  could  be  yielded  by  the  hexoses  alone.  Consequently 
the  conclusion  was  that  soluble  pentoses  were  present.  These  soluble  pentoses  are 
easily  diffusible  through  membranes  permeable  to  water,  and  are  not  precipitated  by 
basic  acetate  of  lead.  Hence  it  is  believed  that  they  are  simple  sugars  of  the  formula 
C5H10O5.  They  were  found  in  the  leaves  and  the  colorless  portion  of  the  bark.  The 
amount  found  was  very  small,  ranging  from  0.008  to  0.4  per  cent  of  the  green  parts. 

The  author  suggests  that  the  pentoses  may  be  formed  and  temporarily  precipitated 
in  the  leaves  (like  starch)  and  gradually  removed.  If  this  were  true  there  should 
be  more  pentosans  in  the  leaves  in  the  evening  than  in  the  morning.  No  difference 
was  found  between  the  absolute  amounts  of  pentoses  in  similar  portions  of  the  same 
leaves  collected  in  the  evening  and  iu  the  morning.  The  plants  used  were  corn, 
white  oak,  and  nasturtium  (Tropceolum).  The  author  concludes  that  pentoses  are 
not  formed  as  a direct  product  of  assimilation,  which  is  in  agreement  with  E. 
Fischer’s  hypothesis  that  glyceric  aldehyd  is  an  intermediate  product. 

Investigations  made  on  seeds  germinating  in  the  dark  showed  that  in  the  case  of 
peas  and  corn  the  pentosans  increased  during  germination,  and  that  to  a certain 
extent  these  migrated  from  the  seed  to  the  stem  and  root  of  the  plantlet.  Soluble 
pentoses  were  also  formed  and  a method  had  to  be  devised  for  recognizing  these, 
owing  to  the  presence  of  methyl  pentoses.  In  the  seeds  of  Tropceolum  majus  the  pen- 
tosans materially  decreased  during  germination,  behaving  in  this  respect  like  starch. 

Observations  on  leaves,  corn  cobs,  and  oak  wood  indicated  that  pentosans  increase 
as  the  plant  develops,  but  are  only  formed  in  living  organs.  They  do  not  increase  in 
wood  after  it  is  formed,  and  large  amounts  do  not  appear  to  be  essential  to  lignifica- 
tion.  For  instance,  in  the  wood  of  Tsuga  canadensis  only  6 per  cent  was  found.  No 
relation  could  be  traced  between  the  quality  of  wood  and  the  amount  of  pentosans 
present.  The  only  general  rule  developed  in  the  investigation  of  27  kinds  of  wood 
was  that  the  wood  of  conifers  contains  less  pentosans  than  that  of  dicotyledonous 
trees,  there  being  10  per  cent  or  less  of  pentosans  in  the  former  and  from  17  to  24 
per  cent  in  the  latter. 

Recent  works  by  station  workers. — In  Botanical  Gazette  ( vol . XIX ) : On  poi- 
sonous plants,  B.  D.  Halsted,  p.  200. 

In  Garden  and  Forest  (vol.  VII) : Agricultural  changes  in  central  New  York,  L.  H. 
Bailey,  p.  302. 

In  Science  (vol.  XXIII) : The  sembling  of  a large  native  moth  (Telea  polyphemus), 

H.  Garman,  pp.  156, 157 ; The  employment  of  disease-causing  microbes  for  the  destruc- 
tion of  field  mice  and  similar  vermin,  G.  McCarthy,  p.  158;  Importance  of  structural 
details  in  the  study  of  plants,  W.  W.  Rowlee,  pp.  155,  156. 

In  American  Florist  (1894,  No.  310) : A palm  leaf  blight,  B.  D.  Halsted. 

In  Rural  New  Yorker  (May  12,  1894):  Breeding  of  sheep,  figs.  2,  C.  C.  Georgeson, 

I.  P.  Roberts,  and  J.  A.  Craig;  A potato  scab  experiment,  R.  J.  Coryell;  Buffalo  tree 
hopper  on  apples,  M.  V.  Slingerland. 

In  Irrigation  Age  (May,  1894):  Experimental  farming  in  Utah,  J.  W.  Sanborn; 
(June,  1894),  Simple  earthen  dams  for  irrigation  reservoirs,  S.  Fortier. 

Spraying  crops:  why,  when,  how,  C.  M.  Weed.  New  York:  Orange  Judd  Co.,  2d 
ed.,  1894,  pp.  125,  paper. 

Fungi  and  fungicides,  C.  M.  Weed.  New  York:  Orange  Judd  Co.,  pp.  222,90 
illus.,  12  mo.,  cloth 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

JUNE,  1894. 

Division  of  Botany: 

Contributions  from  the  U.  S.  National  Herbarium,  vol.  m,  No.  2. 

Bulletin  No.  15. — The  Russian  Thistle. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  v,  No.  10. 

Division  of  Statistics: 

Report  No.  116  (new  series),  June,  1894 — Report  of  Statistician. 

Division  of  Vegetable  Pathology  : 

Bulletin  No.  17. — Peach  Yellows  and  Peach  Rosette. 

Weather  Bureau: 

Monthly  Weather  Review,  April,  1894. 

Miscellaneous  Report.— Report  of  Wrecks  which  Occurred  on  the  Great  Lakes 
from  December  17,  1885,  to  November  15,  1893. 

Office  of  Road  Inquiry: 

Bulletin  No.  5. — Information  Regarding  Road  Materials  and  Transportation 
Rates  in  Certain  States  West  of  the  Mississippi  River. 

Bulletin  No.  6. — Information  Regarding  Roads,  Road  Materials,  and  Freight 
Rates  in  Certain  States  North  of  the  Ohio  River. 

Bulletin  No.  8. — Earth  Roads:  Hints  on  their  Construction  and  Repair. 
Division  of  Accounts: 

Regulations  Governing  Transactions  with  the  U.  S.  Department  of  Agriculture, 
with  Extracts  from  the  Revised  Statutes,  Decisions  of  Comptrollers,  etc. 
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tIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

JUNE,  1894. 

The  Connecticut  Agricultural  Experiment  Station: 

Seventeenth  Annual  Report,  1893. 

%orrs  Agricultural  Experiment  Station: 

Sixth  Annual  Report,  1893. 

Agricultural  Experiment  Station  of  the  University  of  Illinois: 

Bulletin  No.  33,  June,  1894. — The  Chinch  Bug  in  Illinois,  1894;  Alkaline  Tablets 
for  Testing  the  Acidity  of  Cream ; Certified  Tests  of  Dairy  Cows. 

Kansas  Agricultural  Experiment  Station: 

Bulletin  No.  46,  May,  1894. — Rusts  of  Grain,  ii. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  52,  June,  1894. — Meteorological  Summary;  Fertilizer  Analyses. 
Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  65,  May,  1894. 

Montana  Agricultural  Experiment  Station: 

Bulletin  No.  1,  March,  1894. — Organization ; Announcements. 

Bulletin  No.  2,  May,  1894. — Smuts  of  Wheat,  Oats,  and  Barley. 

North  Carolina  Agricultural  Experiment  Station: 

State  Weather  Service  Bulletin  No.  55,  April  30,  1894.— Meteorological  Summary 
for  April,  1894. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.  52,  December,  1893. — Meteorological  Summary  for  1893. 

Bulletin  No.  53,  March,  1894. — Field  Experiments  with  Commercial  Fertilizers. 
Twelfth  Annual  Report,  1893. 

South  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  16  (new  series),  April,  1894. — Experiments  with  Tomatoes. 

Texas  Agricultural  Experiment  Station: 

Bulletin  No.  29,  December,  1893. — Effects  of  Cotton  Seed  and  Cotton-seed  Meal 
on  Butter,  Beef  Tallow,  Lard,  and  Sheep  Suet. 

Sixth  Annual  Report,  1893. 

Agricultural  Experiment  Station  of  Utah  : 

Bulletin  No.  29,  May,  1894. — Irrigation:  Amount  of  Water  to  Use;  Relative 
Feeding  Values  of  Timothy,  Lucern,  and  Wild  Hay. 

Bulletin  No.  30,  June,  1894. — Narrow  vs.  Wide  Nutritive  Rations  for  Horses. 
Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 
Bulletin  No.  39,  April,  1894. — Noxious  Weeds. 
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PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 


The  Office  of  Experiment  Stations  issues  three  classes  of  publications  for  general 
distribution : 

(1)  Experiment  Station  Record  and  (2)  Bulletins,  which  are  more  or  less  technical. 
It  is  the  practice  to  send  to  persons  applying  for  them  one  or  more  numbers,  from 
which  they  may  judge  of  their  usefulness,  but  not  to  place  any  names  upon  the 
mailing  list  until  after  receipt  of  applications  on  special  blanks  furnished  by  the 
Office. 

(3)  Farmers7  Bulletins,  which  are  brief  and  popular  in  character,  and  are  sent  on 
application.  These  bulletins  are  issued  as  part  of  the  general  series  of  Farmers7 
Bulletins  of  the  Department  of  Agriculture. 

The  following  publications  have  been  issued : 

Experiment  Station  Record,  vol,  i,  6 numbers;  vol.  n,  12  numbers;  vol.  in,  12  num- 
bers and  index ; vol.  IV,  12  numbers,  including  index;  vol.  v,  Nos,  1-10.  Copies  of 
the  Station  and  Department  publications  abstracted  in  the  Record  can,  in  many 
instances,  be  obtained  on  application. 

Bulletins. — No.  1,  Organization  and  History  of  the  Stations;  No.  2,  Digest  of  Annual 
Reports  of  the  Stations  for  1888,  in  two  parts;  No.  3,  Report  of  Meeting  of  Horti- 
culturists at  Columbus,  Ohio,  June,  1889;  No.  4,  List  of  Station  Horticulturists  and 
Outline  of  their  Work;  No.  5,  Organization  Lists  of  Stations  and  Colleges,  March, 
1890;  No.  6,  List  of  Station  Botanists  and  Outline  of  their  Work;  No.  7,  Proceedings 
of  the  Fifth  Annual  Convention  of  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations,  Washington,  D.  C.,  August,  1891;  No.  8,  Lectures  on 
Investigations  at  Rothamsted  Experimental  Station;  No.  9,  The  Fermentations  of 
Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions  ; No.  11,  A Compila- 
tion of  Analyses  of  American  Feeding  Stuffs ; No.  12,  Organization  Lists  of  the  Agri- 
cultural Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United 
States,  June,  1892 ; No.  13,  Organization  Lists  of  the  Agricultural  Experiment  Sta- 
tions and  Agricultural  Schools  and  Colleges  in  the  United  States,  April,  1893 ; No. 
14,  Proceedings  of  a Conventionof  the  National  League  for  Good  Roads,  January, 
1893;  No.  15,  Handbook  of  Experiment  Station  A^ork;  No.  16,  Proceedings  of  the 
Sixth  Annual  Convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  New  Orleans,  Louisiana,  November,  1892;  No.  17,  Suggestions 
for  the  Establishment  of  Food  Laboratories;  No.  18,  Assimilation  of  Free  Atmos- 
pheric Nitrogen  by  White  and  Black  Mustard;  No.  19,  Organization  Lists  of  the 
Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the 
United  States,  January,  1894. 

Miscellaneous  Bulletins. — No.  1,  Proceedings  of  Knoxville  Convention  of  Association 
of  Agricultural  Colleges  and  Stations,  January,  1889;  No.  2,  Proceedings  of  Washing- 
ton Convention  of  the  Association,  November,  1889;  No.  3,  Proceedings  of  Champaign 
Conventionof  the  Association,  November,  1890.  (Series  discontinued.)  ' / ' 

Farmers’  Bulletins. — No.  1,  The  What  and  Why  of  Agricultural  Experiment  Stations ; 
No.  2,  Illustrations  of  the  Work  of  the  Stations ; No.  9,  Milk  Fermentations  and  their 
Relation  to  Dairying;  No.  11,  The  Rape  Plant;  No.  14,  Fertilizers  for  Cotton;  No. 
16,  Leguminous.  Plants  for  Green  Manuring  and  for  Feeding. 

Communications  intended  for  this  Office  should  be  addressed  to  the  Secretary 
of  Agriculture,  for  the  Office'  of  Experiment  Stations,  Department  of  Agriculture , 
Washington,  D.  C. 
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The  present  number  completes  the  fifth  volume  of  the  Experiment 
Station  Record.  The  list  of  abstracts  included  in  this  volume  com- 
prises 267  bulletins  and  43  annual  reports  of  55  experiment  stations  in 
the  United  States.  67  publications  of  this  Department,  and  227  foreign 
articles.  The  total  number  of  titles  abstracted  is  973,  classified  as  fol- 
lows: Chemistry,  46;  botany,  42;  bacteriology,  4;  zoology,  6;  miner- 
alogy, 1;  meteorology,  36;  water  and  soils,  36;  fertilizers,  72;  field 
crops,  155;  horticulture,  84;  forestry,  10;  seeds,  16;  weeds,  8;  diseases 
of  plants,  66;  entomology,  74;  foods  and  animal  production,  119;  vet- 
erinary science,  18;  dairying,  89;  agricultural  engineering,  18;  tech- 
nology, 4;  and  statistics,  69.  There  are  also  1,514  titles  of  foreign 
articles  not  abstracted. 

As  in  previous  volumes,  the  index  has  been  made  sufficiently  detailed 
to  serve  as  a guide  to  the  contents  of  all  the  publications  abstracted. 

The  following  general  statistics  of  the  experiment  stations  in  this 
country  may  be  of  interest  in  connection  with  the  accounts  of  their 
work  presented  in  the  Record.  The  figures  given  are  for  the  year  1893, 
the  period  covered  by  most  of  the  publications  abstracted  in  this 
volume. 

Agricultural  experiment  stations  are  now  in  operation  in  all  the 
States  and  Territories.  Excluding  branch  stations,  the  total  number 
of  stations  in  the  United  States  is  55.  The  total  income  of  the  stations 
during  1893  was  $950,073,  of  which  $705,000  was  received  from  the 
National  Government.  The  stations  employ  532  persons  in  the  work 
of  administration  and  inquiry.  The  number  of  officers  engaged  in  the 
different  lines  of  work  is  as  follows:  Directors,  70;  chemists,  119;  agri- 
culturists, 54;  horticulturists,  62;  farm  foremen,  25;  dairymen,  7;  bot- 
anists, 37;  entomologists,  42;  veterinarians,  26;  meteorologists,  13; 
biologists,  11;  physicists,  4;  geologists,  4;  mycologists  and  bacteriolo- 
gists, 5;  irrigation  engineers,  4;  in  charge  of  substations,  33;  secre- 
taries and  treasurers,  25;  librarians,  8;  and  clerks,  27.  There  are  also 
25  persons  classified  under  the  head  of  a miscellaneous,”  including 
superintendents  of  gardens,  grounds,  and  buildings,  apiarists,  herds- 
men, etc, 
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Bechtel,  F.,653. 
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Bennett,  B.L.,  174. 

Benson,  A.  H.,  820. 

Bently,  K..,  936. 

Benton,  F.,  900. 

Benton,  H.,  132. 

Berg,  F.,  651. 

Berg,  T.,  1024. 

Berlese,  A. , 653,  731, 732, 1031. 
Bernstein,  A.,  1063. 

Bersch,  W.,  265. 

Berthault,  F.,  928. 

Berthelot,  434,  729,  818,  819. 
Bertin-Sans,  H.,  438. 

Besana,  C.,  928,  961. 

Besancon,  G-.,  924. 

Besexnfelcler,  E.,  251. 

Bessey,  C.  E.,  60,  787,  856. 
Bevan,  E.  J.,  261,  538, 647. 

Bidet,  A.,  922. 

Bieler,  K.,  359,455. 

Bieler,  S.,541,  971. 

Bigelow,  F.  H.,  694. 

Bigelow,  W.  D.,  219. 

Billings,  F.  S.,  414. 

Bilteryst,  1027. 

Bisbee,  D.  B.,  974, 1057. 

Biscboff,  345. 

Bishop,  H.  J.,  775. 

Bis  sell,  Gr.  W.,  277. 

Blacbstein,  435. 

Blandford,  W.  F.  H.,  901. 
Blasdale,  W.  C.,  592. 

Blasi,  734,1060. 

Bleisch,  M.,  1013, 1049. 
Bleitraub,  M.,  1101. 

Bloss,  J.M.,215,  827. 

Blount,  A.  E.,  862. 

Blum,  F.,  1028. 

Bocbicchio,  N.,  928, 1062, 1097. 
Boehm,  J.,  663. 

BogdanofF,  S.,  129. 

Boggild,  B.,  655. 

Bohm,  B.,  926. 

Boiret,  H.,  1030. 

Bois,  D.,  1099. 

Bokelmann.  F.,  541. 

Bokorny,  T.,  252. 

Bolin,  P.,818, 821. 

Bollinger,  927. 

Bollman,  C.  H.,  740. 

Bondurant,  A.  J.,  47, 73, 862,  981. 
Bondzynski,  S.,  922, 1027. 
Bonebright,  J.  E.,  857. 

Bonnier,  G.,  344, 1028. 

Bordas,  821, 1031, 1100. 

Borg,  F.,  433,' 519,  538. 
Borntrager,  A.,  433, 440,  817, 824. 
Borostyfinko,  E.  E.,656. 

Borrel,  A.,  1033. 

Borzuchowski,  W.  M.,  1029. 
Bos,  J.  Bitzema,  515,  517. 
Boseley,  L.  K.,  108, 109,  962. 
Boss,  A.,  1073. 

Boswinckel,  A.,  652, 718. 
Bottcher,  O.,  132.  258,  439, 1097. 
Bouchardat,  G.,  344. 


Boulay,  M.,  256. 

Boult,  A.  J.,  440, 1052. 

Bourgne,  A.,  439. 

Bourquelot,  E.,  819, 1097. 

Boussingault,  143. 

Boutroux,  L.,  650. 

Bouvier,  E.  L.,  348. 

Bowen-Jones,  J.,  350. 

. Boyer,  G.,  348, 424. 

Brady,  W.,  930. 

Braemer,  L.,  729. 

Brandt,  O.,  731. 

Brautigam,  W.,  540. 

Breal,  E.,  128. 

Breninger,  G.  F.,  871. 

Breton,  735. 

Bretschneider,  P.,  133. 

Brieger,  L.,  928,  964. 

Briem,  H.,  128,  265;  437,  650,  652,  728. 

Brinkley,  E.  H.,  978. 

Briquet,  J.,  648. 

Brocchi,  435. 

Brod,  J.,  654. 

Brody,  W.,  442. 

Brooks,  W.  P.,  277,  291,  317,  969. 

Brossler,  J.,  441. 

Brown,  G.  T.,  127,  245,  344,  345. 

Brownlee,’ A.  M.,  1042. 

Brulle,  B.,  126,  260,  450. 

Briimmer,  349,  654,  855, 733. 

Bruner,  L.,  62,  90, 101, 514. 

Brunet,  It.,  540. 

Bruy  ant,  C.,  821. 

Bryan,  E.  A.,  443. 

Bryning,  F.  F.,  675. 

Buboni,  G.,  1099. 

Buchner,  H.,  435. 

Buckhout,  W.  A.,  53, 54, 61. 

Budd,  J.  L.,  982, 985. 

Buell,  S.  H.,  565. 

Buffum,  B.  C.,  679,  680, 1035. 

Bullring,  L.,  467. 

Buisine,  A.,  436. 

Buisine,  P.,  436. 

Bujwid,  O.,  1027. 

Bult,  H.  J.,344. 

Bunge,  960. 

Biinte,  C.,  922 
Burchard,  O.,  333,  652,  653. 

Burnette,  F.  H.,  179, 187, 189. 

Burr  ill,  T.  J.,  303. 

Burtis,  F.  C.,  582,  599, 1072. 

Biisgen,  M.,  653. 

Butchli,  O.,  434. 

Butler,  T.,  78. 

Biittner,  W.,  433. 

Butz,  G.  C.,  53,  54,  55,  827, 1076. 

Cahn,  A.,  257. 

Caldwell,  W.  H.,  42,  47,  48,  51,  79,  596,  597,  1054, 
1057. 

Camero,  C.  A.,  258,  950. 

Canestrini,  733. 

Canfield,  J.  H.,  277. 

I Can toni,  L.,  1101. 

Carcano,  L.,  127,  727, 957, 1101. 

Card,  F.  W.,  263,  296,  394,  450. 


INDEX  OF  NAMES. 


1111 


Carleton,  M.  A.,  497,  663, 881,  930. 

Carman,  E.  S.,  181. 

Carnot,  A.,  126, 1029. 

Caro,  O.,  729, 1045. 

Carpentieri,  F.,  1097. 

Carr,  0.,455. 

Carr6,  A.,  1100. 

Carri&re,  E.  A.,  1099. 

Carruthers,  ~W.,  235,  648,  897. 

Carson,  J.  W.,  37, 602. 

Carter,  J.,  436. 

Cary,  C.  A.,  78,  897, 1051. 

Cassal,  C.  E.,  435, 817. 

Castenskiold,  C.,  541. 

Catkelinean,  260. 

Cavara,  F.,  926. 

Cavazzani,  E.,  254, 435. 

Cerfontaine,  P.,  654,  734. 

Chamberland,  C.,  1033. 

Chambliss,  C.  E.,  133, 310,  594. 

Chapman,  L.,  433. 

Cbarrin.729. 

Cbassevant,  A.,  734. 

Cbatard,  T.  M.,  454. 

Chatin,  A.,  728,  733. 

Chauveaud,  G.,  926, 1095. 

Chavane,  960. 

Chester,  F.  D.,  591, 787. 

Chiaromonte,  T.,  735. 

Chittenden,  F.  H.,  900. 

Chobaut,  A.,  654. 

Christian!,  H.,  345. 

Chuard,  E.,  350. 

Cieslar,  A.,  128,  653. 

Clarenc,  G.,  540. 

Clark,  J.  A.,  90. 

Clark,  W.B.,  825. 

Clarke,  F.  W.,  454. 

Clausen,  H.,  654. 

Clayton,  J.,  298,  577,  583,  736,  785. 

Cline,  I.  H.,  1035. 

Cline,  J.  L.,  352. 

Clinton,  G.P.,  876. 

Clos,  D.,  649. 

Cobh,  FT.  A.,  653. 

Cochran,  C.  B.,  354, 947. 

Cockerell,  T.  D.  A.,  515, 518,  884, 926. 

Cohn.  F.,  650,  924, 1048. 

Cohn,  G.,  928,  964. 

Colby,  D.  W.,  962. 

Colby,  G.  E.,  286,  301,  586,  588. 

Collens,  E.,  824. 

Collier,  P.,164,  937,  944,  948,  951,  964,  966,968,1054, 
1064. 

Comstock,  J.  H.,  827. 

Conger,  N.  B.,  91. 

Coninck,  O.,  728. 

Conley,  J.  D.,  1035. 

Conn,  H.  W.,  563, 996, 1048, 1057. 

Connell,  J.  H.,  602. 

Connor,  J.  F.,  825. 

Convert,  F.,  441. 

Cook,  A.  J.,  160, 161. 

Cooke,  M.  C.,  347, 348. 

Cooke,  T.,  663. 


Cooke,  W.  W.,  73, 133,  312,  316,  317,  319,  320,  322,  947, 
948,  951,  952,  970,  972,  1054,  1055,  1060,  1065,  1071, 
1072, 1074. 

Coquillett,  D.  W.,  100,  327,  514,  517,  900. 

Corbett,  L.  C.,  206. 

Corbetta,  955. 

Cordier,  J.  A.,  732. 

Cormack,  D.  A.,  203. 

Cornevin,  C.,  130,823,972. 

Cory,  A.  F.,  73. 

Coryell,  R.  J.,  1104.  . 

Costantin,  J.,  347, 348, 731,  923. 

Costerus,  J.  C.,  818. 

Coupin,  H.,  257,  336,  728, 1027. 

Couput,  G.,  439. 

Courant,  G.,  957,  958. 

Craig,  J.  A.,  502, 503,  504,  629, 1104. 

Craig,  M.,  877. 

Crandall,  C.  S.,  306, 1074. 

Cremer,  M.,  259. 

Crispo,  M.,  551,  933, 1027. 

Crissen,  J.,  1027. 

Crochetelle,  J.,  730, 1012. 

Crook,  W.  G.,  258. 

Crookes,  W.,  345. 

Cross,  C.F.,261, 538, 647. 

Crozier,  A.  A.,  930. 

Cruickshank,  R.  D.,  577. 

Cserhdti,  A.,  539. 

Cuboni,  G.,  735. 

Curtis,  G.  W.,  37. 

Curtis,  M.,  351. 

Curtiss,  C.  F.,  69,  95,  201,  214,  977. 

Cushman,  S.,  505,  793,  794. 

Cushny,  A.  R.,  252. 

Cutter,  W.  P.,  32,  89, 133. 

Cyth,  Max,  547. 

Dabney,  jr.,  C.  W.,  133, 275. 

Dafert,  F.  W.,  820. 

Dallas,  "W.  L.,  1086. 

Dalrymple,  "W.  H.,  203. 

Dangeard,  P.  A.,  418. 

Dangers,  G.,  439. 

Daniel,  L.,  818,  923,  1089. 

D’Arsonval,729. 

Darwin,  F.,  648. 

Davis,  G.  C.,  311,  685,5788,  791,  960. 

Dean,  H.  H.,  635,  638,  642,  643,  646,  947,  965,  966,  970, 
1054,  1055,  1056,  1057,  1065. 

Debains,  A.,  820. 

De  Berard,  1031. 

De  Boixo,  P.,  820. 

Debray,  F.,  235. 

De  Candolle,  C.,  650. 

De  Chalmot,  G.,  1103. 

De  Christmas,  J.,  823. 

De  Freudenreich,  E.,  1033. 

De  Gendre,  F.,  225. 

De  Haan,  J.,  1046. 

Dehfirain,  P.  P.,  3,  128,  130,  143,  147,  255,  345,  419, 
441,  621,  730,  804. 

D’Herculias,  K.,  1100. 

D’Hout,  M.,  555. 
j De  Koninck,  L.  L.,  251, 1026. 

I Delacroix,  G.,  348,  438,  926,  1018,  1030,  1031,  1100. 


1112 


EXPERIMENT  STATION  RECORD. 


Delay e,  L.,  127. 

DelGuercio,  G.,  926,1100. 

Delpino,  F.,  937. 

Deltour,  E.,  126,  1026. 

De  Man,  C.,  1046,  1050. 

DeMarneffe,  G.,  130. 

De  M61y,  822. 

De  Moran,  M.,  552. 

Demoor,  J.,  818. 

Demoussy,  E.,  3,  650,  729. 

De  Eaeyer,  A.,  1026. 

Denig6s,  G.,  260. 

Deprez,  F.,  436,  437,  526. 

Deresse,  A.,  1100. 

De  Roode,  R.  J.,  976. 

De  Schweinitz,  E.  A.,  454,  1058. 

Detmers,  F.,  279. 

De  Toni,  G.B.,  649. 

De  Tregomain,  A.,  256. 

De  Yevey,  E.,  1102. 

De  Vuyst,  P.,  232. 

Dickor6,  AY.,  511. 

Dierking,  1066. 

Dietel,  P.,  650,  1100. 

Dieterich,  E.,  647. 

Dignowity,  EL,  925. 

Dinwiddie,  R.  R.,  995. 

Divis,  J.  Y.  von,  251. 

Dixon,  H.  EL,  1028. 

Dobrowljansky,  437. 

Dod,  C.  AY.,  1030. 

Dodge,  C.  R.,  92. 

Dodge,  J.  A.,  608. 

Doerstling,  P.,  819. 

Donatb,  E.,130.  647. 

Dornic,  P.,  440, 541. 

Dott,  D.B.,538. 

Douglas,  J.,  1030. 

Doumet-Adanson,  116. 

Drobnig,  M.,  434. 

Droge,  E.,  349,  540. 

Drossbacb,  G.  P.,  435. 

Drouet,  926,  960. 

Dryden,  J.,  32. 

Dubois,  261. 

Dubousquet-Laborderie,  1052. 

Dubs,  732. 

Du  Buysson,  EL,  517. 

Duclaux,  E.,  344,  350,  730,  819,  949, 1047. 
Dufour,  J.,  540,  729,  821,  822, 1031, 1099, 1100. 
Duggar,  B.  M.,  581, 586. 

Diibrung,  AY.,  1029. 

Diill,  G.,  648, 1102. 

Dumont,  650,  730, 1012, 1030, 1098. 
Duncanson,  H.  B.,  598,  972. 

Dunn,  F.  AY.,  1034. 

Dunning,  EL  S.,  930. 

Dunstan,  M.  J.  R.,  942. 

Dunwoody,  EL  EL  C.,  1086. 

Dupain,  Y.,  820. 

Dupont,  F.,  728. 

Du  Pre,  J.  F.  C.,  979, 982. 

Du  Roi,  655,  927,  953, 1033, 1054. 

Du  Roi-Prenzlau,  541. 

Dye,  F.,  1041. 

Dyer,  B.,  258, 924, 1009, 1013. 


Dziegielowsky,  735. 

Eaton,  E.  E.,  29,  43, 172. 

Ebermayer,  E.,  927. 

Ebstein,  AY.,  732.  733. 

Eckenbrecber,  1029. 

Eckfeldt,  J.  AY.,  327. 

Eckstein,  EL,  819. 

Edelmann,  540. 

Edge,  T.  J.,  1037. 

Edington,  A.,  110. 

Edkins,  J.  S.,  959. 

Edler,  437,  525. 

Edson,  EL,  134. 

Edwards,  J.,  350. 

Eggeritz,  C.  G.,  436. 

Egleston,  E.  EL,  659. 

Ehrenberg,  A.,  252. 

Elion,  H.,  650. 

Ellis,  A.,  132. 

Emery,  F.  E.,  686,  1081. 

Emery,  S.  M.,  442. 

Emmerich,  R.,  819,  1098. 

Emmerling,  A.,  823,  924. 

Enklaar,  J.  E.,  436. 

Erlich,  964. 

Eselko,  S.,  656. 

Dtaix,  L.,  1027. 

Fahrion,  AY.,  253. 

Fairchild,  G.  T.,  277. 

Fairley,  T.,  255. 

Fajans,  A.,  655. 

Falkenbach,  F.  J.,  887,  890,  967,  969,  1103. 
Falkenhorst,  C.,  347. 

Farrell,  C.,344. 

Farrington,  E.  EL,  323,  507,  947,  969,  1057. 
Fautrey,  F.,  821. 

Faville,  G.  C.,  608. 

Favrel,  G.,  252. 

Fayel,  260. 

Feddersen,  822. 

Feil,  I.,  655. 

Ferguson,  J.  EL,  443. 

Fern  aid,  C.  EL,  310,  900. 

Fernald,  M.  C.,  29,  33. 

Fernow,  B.  E.,  95,  96. 

Ferraro,  C.,  735. 

Ferrati,  E.,  655. 

Fesca,  M.,  362. 

Fick,  A.,  438,  730. 

Fiocea,  R.,  1028. 

Fischer,  M.,  348. 

Fisher,  A.  K.,  90. 

Fisher,  A.  M.,  659. 

Fjord,  E.  J.,  721. 

Flaach,  K.,  1051. 

Flagg,  C.  O.,  581, 778. 

Fleischer,  548. 

Fleischmann,  AY.,  360,  364,959,965. 
Fletcher,  J.,  330,625,  628,629. 

Fleurent,  E .,  727. 

Fleury,  G.,  251. 

Flot,  L.,  1028. 

Foex,  G.,  1099. 

Fogelberg,  I.,  261. 

Fonseca,  A.,  735,  929. 

Fontaine,  M.,  530. 


INDEX  OF  NAMES. 


1113 


Foppl,  A.,  261. 

Forbes,  S.  A.,  514. 

Fome,  F.,  349. 

Forster,  J.,  927,1046. 

Forti,  C.,  735. 

Fortier,  S.,  690,  1104. 

Fossey,  J.,  438. 

Foster,  L.,  442. 

Fowler,  F.  H.,  543. 

Fox,  C.  P.,  386, 402. 

Frank,  653,  732,  819,  923,  1031. 

Frank,  A.,  128,  923. 

Frank,  B.,  346, 434,  654,  818,  926. 

Frank,  L.,818. 

Franke,  H.,  749. 

Frankel,  C.,  1051. 

Frankforter,  G.  B.,  132,  542. 

Frankfurt,  S.,  649, 654, 803,  817, 818, 819, 1027. 
Frankland,  P.,  1098. 

Fream,  349. 

Frear,  AY.,  28,  30, 33,  35, 53, 277, 973, 1037. 

French,  H.  T.,  993. 

French,  J.  D.  AY.,  659. 

Frentzel,  J.,  1031. 

Freudenreich,  E.von,  254, 257,261.  440,  824,  927, 1044, 
1061, 1101. 

Fricke,  E.,  541. 

Fries,  F.,  428,  721, 953,  954, 1053. 

Friis,  A.,  824, 928, 1033. 

Fri'is,  S.,  824, 1046. 

Frohner,  972.  ^ 

Fruwirth,  619. 

Fulmer.  E.,  133, 443. 

Funfstiick,  M.,  649.. 

Funke,  AV.  von,  540,  812. 

Fyfe,  H.  C.,  649. 

Gabhey,  965. 

■Gabriel,  S.,  259,  264,  531,  654,  822. 

Gaillot,  E.,  930. 

Gain,  E.,  112,  254, 434, 522. 

Galloway,  B.  T.,  788, 1004. 

Gal  tier,  Y.,  734. 

Gamalia,  439, 963. 

Gantter,  F.,  260, 727. 

Garbutt,  L.,  251. 

Garelli,  F.,  727. 

Garman,  H.,  515,  876,  884, 1104, 1079. 

Garton,  J.,  808. 

Garton,  B.,  808. 

Gatellier,  652. 

Gautier,  A.,  651, 1100. 

Gay,  P.,  130, 970. 

Gayon,  147, 1102. 

Gebek,  L.,  129, 647, 801. 

Geisenheyner,  L.,  539. 

Geissler,  E.,  1097. 

Geneste,  P.,731, 820. 

Genm,  J.,  437. 

George,  H.,  439. 

Georgeson,  C.  C.,  582, 599,  608, 1072, 1104. 

Gerland,  AV.,  823. 

Gerome,  J.,  1099. 

Gerrans,  B.  H.,  817. 

Gerver,  F.,  1032. 

Giacomo,  732. 

Gibbs,  T.  AV.,  1031. 


Gibson,  H.,  1033. 

Gick,  925. 

Gieseler,  1056. 

Giessler,  E.,  434. 

Gilbard,  J.  F.  H.,  258. 

Gilbert,  A.  G.,  637. 

Gilbert,  C.  EL,  90. 

Gilbert,  Sir  J.  H„  272,  356, 450, 1015. 

Gilchrist,  T>.  A.,  737, 933. 

Gilg,  E.,  127. 

Gillette,  C.  P.,  311,  516, 543. 

Gillot,  X.,  434. 

Gilman,  D.  C.,  453. 

Gilmore,  AV.,  857, 860. 

Gilson,  E.,  434. 

Giltay,  H.,  653. 

Girard,  A.,  117, 143, 144, 146,  733, 1100. 

Giraud,  P.,  663. 

Gird,  E.,  582. 

Glaab,  L.,  822. 

Gladden,  H.  P.,681. 

Gladding,  511. 

Glassmann,  926. 

Godfrin,  J.,  1099. 

Goding,  F.  AV.,  741. 

Godlewski,  E.,  113, 651. 

Goebel,  KL,  648/ 

Goessmann,  C.  A.,  164,  170,  194,  195,  197,  198,  199, 
207, 209,  668,  946,  976, 1065, 1066. 

Gofl,  E.  S.,  277,  493,  496, 498,  590. 

Golinski,  S.  J.,  253. 

Gomberg,  M.,  96. 

Gonnermann,  M.,  1028. 

Goodale,  A.  M.,  436. 

Goodale,  S.  L.,  355. 

Goodell,  H.  H.,  277. 

Gorton,  L.  G.,  132, 263. 

Goss,  A.,  1002. 

Gouin,  A.,  439. 

Graeff,  953, 1039. 

Graffenberger,  647, 801. 

Graifunder,  259. 

Graftiau,  M.  J.,  255,  522, 538, 556, 819. 

Graham,  C.,  442. 

Gramatchikoff,  A.,  734. 

Grandeau,  L.,  733, 822,  925, 1033, 1091. 

Grandval,  A.,  126,  252, 433. 

Grange,  E.  A.  A.,  688. 

Grauer,  820. 

Green,  J.  B.,  128, 130, 1049. 

Greene,  E.  L.,  589. 

Greff,  H.,  344. 

Grete,  A.,  255,  258. 

Griffin,  H.  H.,  857,  860. 

Griffiths,  A.  B.,  956. 

Grimbert,  L.,  435. 

Grohmann,  H.,  262. 

Gronwald,  J.  E.  H.,  440. 

Grosdemange,  C.,  347,  652,  1099. 

Grotenfelt,  C.,  440. 

Grouven,  H.,  363. 

Grundzach,  J.,  732. 

Griinhut,  L.,  1026,  1101. 

Gu6raud,  S.,  541. 

Guichard,  728,  817,  1028. 

Guignard,  L.,  257,  729. 


1114 


EXPERIMENT  STATION  RECORD. 


Guillemont,  J.,  1100. 

Guinnier,  E.,  925. 

Gulley,  A.  G.,  263. 

Gulley,  E.  A.,  1002. 

Gunning,  669. 

Gutzeit,  E.,  123,  655,  816,  954,  956,  965. 
Haberlandt,  E.,  331. 

Haberlandt,  G.,  818. 

Habermann,  O.,  619. 

Hadley,  H.,  277. 

Hafke,  663. 

Hagemann.  O.,  822. 

Hairs,  E.,  126. 

Hale,  A.  C. , 455. 

Haleuke,  433. 

Hall,  C.  W.,  277. 

Halpern,  K.,  733,  811,  823. 

Halsted,  B.  D.,  356,  398,  399,  450,  663,  685,  741,  827, 
937,  1104. 

Hanausek,  T.  E.,  655,  927,  1026,  1101. 

Hann,  J.,  1086. 

Hansen,  1093, 1098. 

Hansen,  E.  C.,.  435,  650. 

Hansen,  E.,  657. 

Hansen,  G.,  578,  606. 

Hansen,  J.,  1029. 

Hansen,  L.,  813,  1064. 

Hansen,  N.  A.,  523. 

Hansen,  H.  E.,  982,  985. 

Hardee,  R.E.,  542. 

Hare,  R.E.,1002. 

Harker,  A.,  439. 

Harrington,  M.  W.,  95. 

Harris,  A.  W .,  1, 276,  277. 

Hart,  E.,  441. 

Hartig,  R.,650, 926. 

Hartwell,  B.  E.,  290,  572. 

Hartwicb,  C.,  538. 

Harvey,  E.  E.,  63,  543. 

Harwood,  P.  M.,  180, 181, 183,  680,  685, 688. 
Haselboff,  E.,  224, 539,  541,  697.  698. 

Hassall,  A.,  693. 

Hasskark,  J.  C.,  936. 

Haugel,  P.,  1094. 

Hauser,  734, 1066. 

Hautefeuille,  P.,  1028. 

Hauter,  652. 

Hautreux,  A.,  1087. 

Hayne,  A.  P.,  351, 449. 

Hays,  W.  M.,  161, 162, 176, 178, 412,  678, 1083. 

Hazen,  H.  A.,  218, 219, 694. 

Headden,  W.  P.,132. 

Hebermann,  O.,  539. 

H6bert,  A.,  139, 141. 

Hedon,  E.,  349. 

Heeder,  E.,  228. 

Hegler,  R.,  254. 

Hegner,  J.  P.,  651. 

Heidmann,  C.  W.  H..  659. 

Heileman,  W.  H.,  43, 172, 207, 975, 1057. 

Heim,  L.,  1045. 

Heine,  E.,  924. 

Heine,  H.,  129, 1098. 

Heinricker,  E.,  329, 345, 1091, 1093. 

Hellriegel,  233,  364, 747, 749,  835. 

Hellstrom,  P.,  651. 


Hendrick,  J.,  822. 

Henneberg,  364. 

Henneguy,  E.,  531. 

Hennings,  P.,  348. 

Henri,  R.,730. 

Henry,  E.,  647,  728. 

Henry,  W.  A.,  71,  272,  273,  276,  277,  688. 

Hensolt,  130. 

Henzhold,  O.,  955. 

Hergl,  O.,  538. 

Hermite,  G.,  924. 

Herz,  von,  347. 

Herz,  E.J.,  260, 440, 949. 

Herzfeld,  A.,  344,  929. 

Hess.  C.,  259. 

Hess,  E.,  823, 971. 

Hesse,  1050. 

Hessenland,  438,  720. 

Heston,  J.  W.,  443. 

Heut,  G.,  727. 

Heuz6,  G.,  436, 437. 

Heydrich,  E.,  127. 

Hickman,  J.  F.,  165,  887,  890,  967,  969. 

Hicks,  G.  H.,  667. 

Hildebrand,  A.,  439. 

Hlidebrand,  E.x  539. 

Hildebrand,  M.  F.,  729. 

Hilderbrandt,  H.,  257. 

Hilgard,  E.  W.,  190,  450,  562,  567,  589,  741,  825. 
Hilger,  A.,  1026. 

Hillman,  F.  H-,  497. 

Hiltner,  E.,  110. 

Hills,  J.  L.,  133,  164,  286,  291,  292,  293,  312,  321, 937, 
947,  948,  952,  962, 966,  970, 1054, 1060. 

Hine,J.  S.,  542, 930. 

Hitchcock,  A.  S.,  497,  741,  881,  937. 

Hittcher,  734, 965. 

Hock,  E.,  256. 

Hofmeister,  W.,  824, 953. 

Hobenauer,  E.,  1028. 

Holcombe,  J.  W.,  276. 

Holdefleiss,  347. 

Holden,  P.  G.,  180, 181,  685. 

Holie,  G.,  818. 

Holleman,  A.  F.,  126,  675, 1026. 

Hollrungg,  M.,  438,  731. 

Holm,  J.C.,435. 

Holter,  G.  E.,  23,  84,  292,  857. 

Holtzinger,  J.  M.,  327. 

Holzner,  346. 

Honey,  R.  I.,  793. 

Honig,  727. 

Honigmann,  F.,  254, 1048. 

Hook,  J.  N.,  825. 

Hooker,  J.  D.,  652. 

Hopkins,  A.  D.,  311,  515,  516,  686,  935,  991,  1034, 
1078. 

Hotte,  B.  H.,  1032. 

Hotter,  E.,  538,  613. 

Houdaille,  E.,  1030. 

Houlbert,  C.,  925. 

Houzeau,  A.,  129,  727. 

Howard,  L.  O.,  327,  515,  543,  900, 1088. 

Howell,  K.  R.,  594. 

Hoxie,  A.,  435. 

Hueppe,  1050, 1058. 


INDEX  OF  NAMES. 


1115 


H 


Huet,  G.D.,926. 

Huffington,  M.  J.,  132, 1074. 
Hugounenq.  L.,  959. 

Hulbert,  T.  R.,  349. 

Huffman,  C.,  928. 

Humphrey,  J.  E.,  191,  648. 
Hundeshagen,  E.,  1026. 

Hunt,  T.  E.,  39,  42,  68,  72. 

Huntley,  E.  A.,  870, 1074. 

Huston,  H.  A.,  186,  352,  511, 559, 560. 
Hutchinson,  W.  L.,  447, 737. 
Huysse,  A.  C.,  1046. 

Hyatt,  E.,  856. 

Hsovay,  L.,  1026. 

Rnmendorf,  H.,  1098. 

Ingersoll,  C.  L.,  575, 598,  869,  972. 
Irhy,  G.  B.,  174. 

Izar,  437. 

Jaccard,  M.,  350. 

Jackson,  S.,  739. 

Jacoangeli,  1062. 

Jacohsohn,  J.,  345. 

Jacobson,  1053. 

Jacobsthal,  H.,  247, 1062. 
Jaczewski,  A.,  926. 

Jadoul,L.,538. 

Jaffa,  M.  E.,  286, 301,  571, 581. 

Jais,  J.,  538. 

Janczewski,  E.,  1030. 

Janssens,  E.  A.,  618. 

Jazewski,  A.,  818. 

Jegon,  440. 

Jenkins,  E.  H.,  1099. 

Jensch,  E.,  923. 

Jensen,  J.  D.,  821. 

Jensen, P.,434,  923. 

Jenter,  C.  G.,  511. 

Jentys,  S.,  538, 539, 651. 

Jesser,  L.,  251. 

Johne,  540. 

Johnson,  A.  A.,  276, 680. 

Johnson,  E.  S.,869. 

Johnson,  J.  B.,  96. 

Johnson,  S.  'W.,  276,  277,  863,  865. 

J ohnstone,  "W.,  109. 

Johow,  E.,  1028. 

Jolberg,  H.  O.,  1064. 

Jolles,  A.,  1101. 

Jolly,  A.,  1029. 

Jones,  C.  B.,  933. 

Jones,  J.  B.,  350. 

Jones,  J.  L.,  608. 

Jones,  L.  R.,  59,  306, 988. 

Jones,  R.,  651. 

Jonsson,  V.,  929. 

Jordan,  A.  T.,  132. 

Jordan,  H.,  999, 1055, 1070. 

Josse,  A.,  433. 

Jouland,  1033. 

Joulie,  146. 

Jules,  928, 963. 

Jung,  733. 

Juretschke,  640,  968. 

Karnback,  L.,  253. 

Kauffman,  1101. 

Kaull,  H.,  964. 


Kayser,  130, 1067, 1102. 

Kedzie,  R.  C.,  160,  286,  290,  511,  676,  677,678,  782, 
793,  794. 

Keller,  A.,  251. 

Keller,  C.  von,  439. 

Kellerman,  W.  A.,  279,  28C,  304. 

Kellner,  E.,  576. 

Kellner,  O.,  263,  361,  651.  702,  822. 

Kellogg,  J.  H.,  1041. 

Kempe,  R.,  1063. 

Kennedy,  A.  R.,  608. 

Kent,  D.  A.,  172. 

Kerkham,  R.  E.,  825. 

Ketscher,  439,  963. 

Kickx,  J.,  126. 

Kijanowsky,  B.  F.,  734. 

Kilbome,  E.  L.,  513. 

Kilgore,  B.'W.,  64,  278,  288,  289,  1081. 

Kinch,  E.,  437. 

King,  E.  H.,  480,  483,  484,  486,  507. 

Kin'near,  J.  B.,  104. 

Kinney,  L.  E.,  776,  786,  789,  792,  985,  986. 

Kirch,  E.,  361. 

Kirchner,  263,  348,  821. 

Kiremla,  H.,  648. 

Kisielinsky,  E.,  1032. 

Kissling,  R.,  255,  256,  433. 

Klebahm,  H.,  653,  818. 

Klebs,  G.,  923. 

Klecki,  Y.  von,  955,  1023,  1033, 1047. 

Klein,  260, 1058. 

Klein,  1046. 

Klein,  E.,  341. 

Klein,  J.,  783,  809,  923. 

Klien,  G.,  131. 

Klingemann,  F.,  253. 

Klusemann,  E.,  954, 1022. 

Knight,  W.  C.,.567,  676. 

Knochenstiern,  H.,  130,  1043, 1048. 

Knoll,  259. 

Kny,  L.,  253. 

Kobert,  R.,  252. 

Koch.  A.,  649. 

Koch,  G.,  1032. 

Koch,  R.,  1067. 

Kochs,  968. 

Koebele,  A.,  100, 103, 514. 

Koefoed,  E.,  954. 

Kohler,  A.,  1032. 

Konig,  E.,  128. 

Konig,  G.,  1032. 

Konig,  J.,  224,  541. 

Koningsberger,  J.  C.,  434. 

Konyoki,  A.,  732. 

Konyoski,  A.,  256. 

Kossowitsch,  P.,  649. 

Kosutany,  T.,  654. 

Koyoki,  A.,  260. 

Kozai,  Y.,  651,  702. 

Krafft,  G.,  436. 

Kramer,  A.,  258, 823. 

Krauer,  H.,  256. 

Kraus,  C.,  1098. 

Krauss,  E.,  258.  534. 

Kreis,  H.,  104, 109. 

Kretschmer,  I.,  730. 


1116 


EXPERIMENT  STATION  RECORD. 


Kreuzliage,  927. 

Krieger,  656. 

Kropotkin,  649. 

Kront,  K.,  647. 

Krueh,  O.,  450. 

Krueger,  R.,  124,  261,  349, 962, 1044, 1047. 
Kruger,  F.,  346, 821,  926. 

Kuch,  K.,  649. 

Kudelka,  F.,  653. 

Kuhn,  260,  364, 1058. 

Kuhn,  G-.,  1032. 

Kuhn,  J.,  128, 140,  256,  733, 860, 924, 1098. 
Kuhn,  M.,  1056. 

Kiihne,  W.,433, 648. 

Kulisch,  P.,  350,  922. 

Kunis,  257. 

Kunze,  W.  E.,  817. 

Kuster,  F.  W.,  728. 

Labouleue,  A.,  1031. 

Lachner,  925. 

Laeomhe,  733. 

La  Cour,A.,  1033, 1065. 

Ladureau,  A.,  732. 

Lafar,  F.,254, 441,1058. 

Laflize,  S.,  264. 

Lagatu,  H.,  925, 1094. 

Lajoux,  H.,  126, 252, 433. 

Lake,  E.  R.,  443, 827. 

Lambert,  F.,  348, 424. 

Lamson,  H.  H.,  60. 

Lamson-Scrihner,  F.,  133, 353,  741, 834,  937. 
Land,  M.,  824. 

Landel,  G-.,  345. 

Lang,  M.,  440,  823,  971, 1044. 

Lange,  G.,  817. 

Langer,  L.,  353. 

Laposchnikoff,  W.,  827. 

Larbalitrier,  A.,  731. 

Larrabee,  J.  H.,  101, 686. 

Laskowsky,  K.,  335. 

Latta,  W.  C.,185. 

Lauck,  H.,  655. 

Laur,  E.,  262. 

Laves,  E.,  251, 252. 

Law,  L.,  1046. 

Lawaietz,  O.,  1033. 

Lawes,  J.  B.,  450. 

Layton,  F.  A.,  1057. 

Lazarus,  W.,  648. 

Leandre,  127. 

Lecco,  M.  T.,  436, 519. 

Lechartier,  G.,  128. 

Leclainche,  E.,  259. 

Lee,  I.  A.,  390. 

Lee,  S.  D.,  277. 

Leeds,  A.  R.,  950, 960. 

Leffman,  H.,  259. 

Leger,  M.,923. 

Legrain,  E.,  926, 1011. 

Legras,  L.,  1030. 

Lehmert,  129. 

Lehmann,  C.,  258,  349, 439. 

Lehmann,  F.,  349, 733, 822, 927. 

Lehmann,  K.  B.,  727. 

Lehmann,  M.,  1027. 

Leicester,  J.,  922. 


Leichmann,  G.,  928, 1044. 

Leighton,  F.  A.,  207, 974. 

Lemaire,  A.,  1028. 

Lemoine,  E.,  439. 

Lemstriim,  S.,  660. 

Lepierre,  C.,  922, 957. 

Leplae,  E.,  926. 

Lepsius,  344. 

Lequet,  F.,  820. 

Lerch,  O.,  282. 

Lermer,  346. 

Lesage,  P.,  1030. 

Lescoeur,  733. 

Lesne,  P.,  348,  438. 

Levat,  L.  A.,  735. 

Lewinsky,  J.,  732. 

Lewkowitsch,  J.,  253. 

Liehenberg,  von,  346,  347, 702,  925,  927, 969. 
Liebermann,  L.,  126. 

Liebig,  H.  Von,  819. 

Liebscher,  539,  548, 651. 

Liesegang,  R.  E.,  1027. 

Liljhagen,  G.,  928. 

Lindau,  G.,  821. 

Lindet,  L.,  728,  729. 

Lindgren,  E.,  1017. 

Lindsey,  J.  B„  74, 195, 1037, 1065. 

Lintner,  C.  J.,  648. 

Lintner,  J.  A.,  517. 

Lippmann,  E.  O.  von,  1027. 

Lipski,  A.,  1032. 

List,  E.,  127. 

Littlehales,  G.  W.,  1087. 

Lloyd,  E.  R.,  974. 

Lohry  de  Bruyn,  C.  A.,  441, 726. 

Lodeman,  E.  G.,  263, 663, 683. 

Loew,  O.,  263, 361,  648. 

Logers,  347. 

Loges,  G.,  133, 651. 

Loshe,  P.,  1032. 

Lotsy,  J.  P.,  693. 

Loughridge,  R.  H.,  562, 567,  569, 571,  575,  594. 
Louguinine,  W.,  922. 

Ludwig,  F.,  438. 

Lunardoni,  A.,  730. 

Lundberg,  B.,  823. 

Lunde,  H.  P.,  928, 1049, 1058. 

Lupton,  K.  T.,  287,  289. 

Liittig,  655. 

Lyman,  C.  P.,1041. 

Lyon,  T.  L.,  44. 

Lyon.  T.  T.,  681. 

Lyttkens,  E.,  1011. 

McAdie,  A.,  694, 1086. 

McBride,  F.  W.,  442,  511. 

McBride,  W.  F.,  559, 560. 

McBryde,  J.  B.,  133. 

McBryde,  «T.  M.,  901. 

McCarthy,  G.,  497, 498, 1104, 

McClelland,  J.H.,132. 

McCluer,  G.  W.,  303,  873,  874,  875, 1037, 1075. 
McCulloch,  R.  W.,626. 

McDonnell,  H.  B.,  164, 861. 

McDougal,  D.  T.,  659,  936. 

McDowell,  R.  H„  293, 493, 495. 

McElroy,  K.  P.,  219, 454. 


OF  NAMES. 


McFadyean,  1033. 

McFarlane,  J.  H.,  648. 

I McGee,  TV.  J.,  825. 

•McGee,  TV.  L.,  930. 
i MacKay,  A.,  631. 

| McKay,  A.  B.,  300. 

I Mackenzie,  TV.  C.,  256. 

MacMillan,  C.,  65,  659. 

Macowan,  P.,  1030. 

Maercker, 

651,  652,  730,  806,  924. 

Maggiora,  A.,  956'. 

Magnus-Levy,  A.,  259. 

Magnus,  P.,  257,  648,  1099,  1100. 
Magruder,  A.  C.,  293,  867. 

Mahr,  H.,  925. 

Maiden,  J.  H.,  820. 

Maizi^res,  924. 

Maksutoff,  M.,  349 
Malencliini,  V.,  957,  1047. 

Mallet,  P.,  651. 

Maltzahn,  M.  Freiherr  von,  258. 
Mangin,  L.,  254,  433,  729,  923,  1100. 
Maquenne,  348. 

Marcacci,  A.,  257. 

Marchal,  E.,  614. 

Marchal,  P.,  732. 

March] ewski,  L.,  817,  1027. 

Marek,  1031. 

Marfant,  J.,  925. 

Margnen,  P.,  349. 

Marie-Davy,  F.,  819. 

Markl,  A.  K.,  251. 

Marlatt,  F.  A.,  491. 

Marr,  539. 

Martelli,  D.,  728. 

Marten,  J.,  311. 

Marvin,  C.  F.,  694. 

Mason,  J.  TV.,  1034. 

Mason,  S.  C.,  491. 

Massalsky,  TJ.  TV.,  656,  826.  1056. 
Massee,  G.,  653,  821. 

Massey,  TV.  F.,  496,  827,  873,  1037. 
Mathias,  256. 

MatouseFek,  F.,  663. 

Matruchot,  L.,  347. 

Maxwell,  TV.,  1004. 

Mayer,  A.,  434,  669,  675,  973. 

Mayet,  V.,  822. 

Maynard,  S.  T.,  302,  309,  681. 
Mayr,  347. 

Mehlke,  A.,  127. 

Mehrdorf,  1046. 

Meillieres,  727,  817,  1026. 

Meineke,  C.,  817. 

Meissl,  E.,  824. 

Melander,  Y.,  947,  965. 

Menegazzi,  G.  P.,  1027. 

Mer,  E.,  257,  731,  822,  1019. 
Merriam,  C,  H.,  90,  91. 

Merrill,  L.  H.,  1070. 

Mesnard,  E.,  257,  1027,  1097. 
Mertens,  E.,  256. 

Meyer,  E.,  734. 

Meyer,  L.,  655. 

Meyer,  T.,  255,  421. 


440. 

Micko,  K.,  105. 

Miczynski,  K.,  348. 

Mielcke.  P.,  1032. 

Mielke,  G.,  649. 

Mierau,  F.,  127,  223,  252,  329. 
Migula,  TV.,  827. 

Miles,  H.  C.,  607. 

Miller,  E.  H.,  601,  978. 

Milliken,  E.,  514. 

I Mills,  A.  A.,  50. 

Mills,  J.  TV.,  351. 

Mirgioli,  E.,  1099. 

Misson,  M.  G.,261. 

Mitrakev,  C.,  1030. 

Moellier,  H , 254. 

Mohr,  C.,  96,  821. 

Molyneux,  E.,  925. 

Montane,  E.,  259. 

Montefusco,  927,  970, 1063. 

Mooers,  C.  A.,  133. 

Moor,  C.  G.,  129,  441. 

Moore,  Y.  A.,  511, 512. 

Morain,  1029. 

Moran,  H.,  349. 

Morax,  Y.,  345. 

Morgan,  A.,  236,  258,  655, 959. 
Morgan,  H.  A.,  179, 187, 189,  205,  409. 
Morgen,  651 . 

Mori,  Y.,  651,  702. 

Morner,  C.  Y.,  727. 

Morpurgo,  D.,  728. 

Morrow,  G.  E.,  272,  277. 

Morris,  G.  H.,  127, 344, 345. 

Morse,  F.  TV.,  68,  543,  954,  955, 974. 
Mortessier,  J.,  438. 

Morton,  J.  S.,  659. 

Moslinger,  433. 

Motte,  S.,  652. 

Mottet,  S.,  131,  652. 

Mueller,  T.,  735. 

Miihlhaiiser,  O.,  730. 

Muhr,  540. 

Mulder,  L.,  669. 

Muller,  347, 1030. 

Muller,  C.,  1097. 

Muller,  O.  A.,  649. 

Muller,  F.,  258. 

Muller,  G.,  541. 

Muller,  J.,  923, 926. 

Muller,  J.  A.,  923. 

Muller,  t.,  1028. 

Muller,  M.,  127. 

Muller,  O.,  819. 

Muller,  E.,  655. 

Mumford,  F.  B.,  132,  263,  688. 

Mund,  TV.,  1063. 

Munk,  I.,  817, 1101. 

Munson,  TV.  M.,  985, 1077. 

Muntz,  A.,  129, 143, 144, 116,  733, 1097. 
Murtfeldt,  M.  E.,  101,  517,  900. 
Musset,  F.,  728. 

Myers,  J.  A.,  391, 976, 1034. 

Yaga  ok  a,  M.,  651,  702. 

Nagayo,  S.,  729. 


M.,  224,  236,  258,  347,  359,  363,  540,  548, 


1 Michel,  1047. 
Micko,  C.,  252, 


I 


EXPERIMENT  STATION  RECORD. 


1118 

Nanot,  J.,  1099. 

Nastjukow,  A.,  253. 

Nathorst,  A.,  1033, 1061. 

Nathorst,  H.,  440. 

Neal,  J.  C.,  293. 

Neale,  A.  T.,  413,  575,  577,  603,  606, 776,  778,  780,781, 
795,  796. 

Nedrodi,  N.,  1097. 

Neilson,  J.,  415. 

Nelson,  A.,  444,  682. 

Nelson,  J.,  411. 

Nentwig,  A.,  1060, 1062. 

Nesbitt,  B.  T.,  737. 

Neubauer,  H.,  433. 

Neubert,  O.,  1032. 

Neuburger,  A.,  127. 

Neuhans,  820. 

Neubauss,  1046. 

Neuhauss,  G.  H.,  440. 

Neumann,  J.,  123,260,  540,639,822,  971,  1020,  1048, 

1101. 

Neumark,  H.,  128. 

Neumeister,  M.,  129. 

Neumeister,  B.,  1027. 

Newell,  F.  H„  691. 

Newman,  J.  S.,  277, 825, 975, 1071. 

Nichols,  H.  A.  A.,  350. 

Nicholson,  H.  H.,  44, 869. 

Nickel,  655. 

Nickel,  E.,  251. 

Nicolle,  M.,  345. 

Niederstadt,  1045.  • 

Nielsen,  I.,  655. 

Niles,  E.  P.,  413. 

Niles,  W.  B.,  78. 

Nilson,  L.  F.,  808. 

Nilson,  N.  H.,  437,  820. 

Nishimura,  T.,  254. 

Nisius,  J.,  647. 

Niswander,  F.  J.,  676,  680,  825. 

Noack,  F.,  348. 

Nobbe,  F.,  110,  364, 731. 

Noble,  B.E.,  288,  289. 443. 

Noerdlinger,  H.,  823. 

Nordlinger,  H.,  1027. 

Norton,  J.  B.  S.,  930. 

Nothwang,  F.,  336. 

Nourry,  1047. 

Nourse,  D.  O.,  74, 495, 862. 

Novi,  I.,  1031. 

Nowacki,  253. 

Noyes,  W.  D.,  455. 

Nunn,  B.,  281,  282, 483,  677,  857, 1070. 

Nuntz,  N.,  130. 

Nussbaum,  M.,  434. 

O’Brine,  D.,  319. 

Och,  O.,  970, 1033. 

Ockerson,  W.,  1086. 

Oedegaard,  N.,  441. 

Oehlmann,  E.  H.  C.,  440. 

OelS,  W.,  640. 

Oekten,  F..  262. 

Okulitsch,  J..  928. 

O’Leary,  T.  S.,  1087. 

Oliver,  F.  W.,818. 

Oliveri,  V.,  129,  347, 

Olaen,  H.,  929, 


Ordling,  W.,  345. 

Orth, 701. 

Osborn,  H.,  62, 101,  277,  327, 517,  989. 

Osborne,  T.  B.,  1080. 

Ostertag,  B.,  439,  1046. 

Otis,  D.  H.,  351,  582,  599, 1072, 1079. 

Otto,  B.,  729. 

Paccaud,  P.,  928. 

Paddock,  W.,  442. 

Pagelsen,  O.  H.,  979. 

Pagnoul,  A.,  116. 

Pallet,  733. 

Palmer,  E.,  327. 

Palmer,  T.  S.,  91. 

Pammel,  L.  H.,  59,  62,  208,  277,  355, 450,  982, 989,  1047, 
1048, 1062. 

Pannwitz,  254. 

Panton,  J.  H.,  529. 

Paparelli,  L.,  190, 214. 

Parshad,  B.  L.,  331. 

Parsons,  C.  L.,  87, 1037. 

Pasche,  F.,  1032. 

Pasquilini,  A.,  128,  731. 

Passerini,  N.,  804, 1098. 

Passler,  J.,  439. 

Patouillard,  N.,  818, 1100. 

Patrick,  G.  E.,  43,  172,  207,  970,  977,  979,  1001, 1048, 
1056,  1057, 1063. 

Patterson,  H.  J.,  66,  663, 950. 

Paturel,  G.,  651. 

Pawlowsky,  A.,  349. 

Payne,  G.  F.,  737, 1103. 

Peck,  C.  H.,  740. 

Peglion,  V.,  653,  731. 

Peirce,  G.  J.,  650,1028. 

Pellet,  H.,  437. 

Pembertin,  jr.,  H.,  444. 

Peneveyre,  F.,  820. 

Penny,  C . L ., 562, 605, 775, 794, 796, 1056, 1066, 1067, 1077. 
Perin,  S.  W.,  575. 

Peringuey,  L.,  1031. 

Perraud,  J.,  348, 928. 

Perrey,  A.,  1028. 

Persons,  A.  A.,  569. 

Peter,  A.  M.,  290. 

Petermann,  A.,  110,  128,  141,  255,  346,522,538,555, 
616,  819. 

Peters,  A.  T.,  658. 

Peters,  E.  T.,  798. 

Peters,  J.,  749. 

Petersen,  438, 720. 

Petersen,  P.  V.,  428, 541. 

Peterson,  FL,  253. 

Petit,  P.,  1094. 

Pfeifer,  W.,  344,  649,  728,  923. 

Pfeiffer,  1098. 

Phelps,  C.  S.,  565,  573,  574,  578,  599,  970,  976, 1065. 
Phelps,  H.  G.,  442. 

Phillips,  J.  W.,  443. 

Phipson,  T.  L„  345,  539, 617. 

Pichard,  P.,  346. 

Pich-Polak,  1101. 

Pinette,  J.,  105. 

Pinheiro,  A.  P.,  1087. 

Piper,  C.  V.,  443. 

Pirotta,  B.,  648. 

Pitach,  O.,  331,  652, 


INDEX  OF  NAMES, 


1119 


Pizzi,  A.,  126,727,954. 

Pizzigoni,  A.,  735. 

Plaut,  927,  1063. 

Plowright,  C.  B„  818. 

Plural),  C.  S.,  80,  81, 82,  598, 602,  825,  937, 972. 
Podewils,  A.  tod.  924. 

Pogge,  E.,  350. 

Poiraalt,  G.,  653, 731, 1028, 1030. 

Polenske,  E.,  439,  647. 

Pollacci,  E.,  923. 

PopeDoe,  E.  A.,  491. 

Popp,  G.,  435, 440,  646, 1049, 1051, 1059, 1067. 

Poskin,  257. 

Potts,  J.  A.,  1042. 

Prager,  A.,  106. 

Prausnitz,  W.,  259. 

Preisz,  H.,  110 1. 

Prescott,  A.  T.,  161. 

Price,  R.  H.,  872. 

Prillieux,  E.,  438,  530, 1018, 1030, 1031, 1100. 
Proskaner,  B.,  255. 

Proskowetz,  E.  vod,  128, 346, 702. 

Proskowetz,  M.  R.  tod,  441. 

Prove,  254. 

Prunet,  A.,  348,  529, 1029, 1091. 

PuekDer,  H.,  1097. 

Queva,  C.,  344. 

Quick,  W.  J.,  970. 

Raah,  E.,  1032. 

Raciborski,  M.,  254. 

Raikow,  P.  N.,  539. 

Ramru,  968. 

Rane,  E.  W.,  133, 443, 680. 

Ranwez,  E.,  251. 

Rathy,  E.,  235, 882. 

Raudnitz,  R.  W.,  259,  959. 

Raumer,  E.  von,  655, 734, 948, 955. 

Raveret  - W attal,  435. 

Ra'vizza,  F.,  618. 

Rayot,  G.,  731. 

Read,  C.  S.,  349. 

Recht,  I.,  346. 

Recklinghausen,  M.  von,  251. 

Redding,  R.  .T.,  178, 207, 276, 1060. 

Reich,  E.,  655, 724. 

Reichelt,  G.  T.,  652. 

Reinders,  G.,  669. 

Reinhardt,  H.,  735. 

Reinitzer,  E.,  649. 

Reiter,  J.,  651. 

Rempel,  R.,  1051. 

Remsen,  I.,  453. 

Renault,  A.,  731. 

Rendle,  A.  B.,  648, 1028. 

Renk,  130,  246, 1050. 

Reynolds,  M.  H.,  442. 

Rhodin,  S.,  656, 823. 

Richardson,  F.  W.,  253. 

Richet,  C.,  260, 734, 1047. 

Richman,  E.  S.,  53,  681, 682. 

Richmond,  H.  D..  108, 109,  540,  644, 727,  815,  817,  946, 
948,  950,  952, 953, 962, 968,  973, 1033,  1097. 

Rideal,  S.,  107, 344. 

Rigaux,  E.,  260. 

Riley,  C.  V.,  90.  327, 328, 516,  685, 900. 

Rimbach,  A.,  539, 


I Rimpau,  W.}  652. 

Ringel,  T.,  1048. 

Ringelmann,  131, 1102. 

Ripper,  M.,  817. 

Ritsert,  1047. 

Ritter,  A.,  259, 1031. 

Roberts,  I.  P*  140,  204,  736,  867,  970,  979, 1104. 
Robertson,  J.  W.,  640, 1052, 1055, 1056, 1057, 1059. 
Robinson,  J.  S.,  982. 

Robinson,  W.  R.,  348. 

Roeraer,  H.,  749. 

Roessler,  511. 

Rolfs,  P.  H.,  786,  790,  792. 

Rolin,  H.,  262. 

Romanes,  G.  J.,  657. 

Ronneberg,  C.,  124. 

Rorig,  G.,  348. 

Rose,  E.,  1099. 

Rose,  J.  X.,  327. 

Rosenstielil,  L.,  1099. 

Ross,  B.  B.,  159,  511. 

Rossander,  C.  J.,  1028. 

Rossel,  A.,  818. 

Rost,  B.,  540,  826, 1060. 

Rostock,  H.,  346. 

Rostrup,  E.,  438,  653,  821. 

Rostrup,  O.,  438. 

Roth,  F.,  96. 

Rowlee,  W.  W.,  1104. 

Rouvier,  G.,  1026. 

Roux,  E.,  1010. 

Rouzaud,  H.,  514. 

I Rubner,  M.,  438. 

Riidel,  G.,  732. 

| Ruffle,  J.,  538. 
j Riimker,  K.,  657, 1029. 
j Rumm,  C.,  257. 
i Rumpler,  349. 
j Rundgren,  P.,  437. 

Russell,  H.  L.,  443,  663. 

Russell,  T.,  1086. 

Sablon,  L.,  527. 

Sachs,  J.,  648,  650. 

Sachs,  M.,  660. 

Sachsse,  R.,  695. 

Sadebeck,  R.,  926. 

Saillard,  261. 

Sajo,X.,  654,  821,  822. 

Sakharoff,  X.,  730. 

Salkowski,  E.,  252, 428,  727,  922,  960. 
j Salmon,  X).  E.,  1041. 

Salverda,  670. 

Sanarelli,  J.,  734. 

| Sanborn,  J.  W.,  34,  36,  38,  42,  43,  48,  51,  76,  195,  215, 
414,  690, 1104. 

Sangl6-Ferri6re,  735. 

Sansone,  A.,  731. 

Saposchnickolf,  W.,  253. 

Sappin-Trouffy,  345,  653. 

Sartori,  A.,  260,  343,  949. 

Saunders,  W.,  628. 

Sauvageau,  C.,  348, 423. 

Sauvaigo,  E.,  819. 

Sawano,  J.,  362. 

Scala,  1046, 1062. 

| Schafer,  H.,  1063. 


1120 


EXPERIMENT  STATION  RECORD. 


Schaffer,  F.,  260,  261, 82B,  824, 961, 1101. 

Schaffer,  J.,  918,  971. 

Schaller,  F.,  1062. 

Schatzmann,  P.,  106. 

Schaug,  E.,  823. 

Schellenherger,  0.,  655. 

Schenke,  V.,  126, 222. 

Schindler,  F.,  652. 

Schipilofif,  K.,  435. 

Schleififarth,  W.  L.,  1029. 

Schlosing,  T.,  1091. 

Schlosing,  jr.,  T.,  729. 

Schmid,  B.,  1027. 

Schmidt,  A.,  1032. 

Schmidt,  F.  AV.,817. 

Schmidt,  K.,  593. 

Schmidt,  It.  E.  F.,  650. 

Schmitt,  C.,441. 

Schmitter,  A.,  924, 1013. 

Schneider,  541. 

Schneider,  A.,  855,  923,  1037. 

Sehneider,  C.,  968. 

Schneidewind,  W.,  359,  455. 

Schnellenherger,  O.,  951. 

Schoien,  W.  M.,  926. 

Scholl,  H.,  129,  223. 

Schoyen,  W.  M.,  654. 

Schreiber,  C.,  230. 

Schribaux,  129. 

Schribaux,  E.,  436,  437,  441,  627,  652,  1030. 
Schroder,  It.,  1032. 

Schrodt,  M.,  955. 

Schroeder,  E.  C.,  513,  608. 

Schroter,  C.,  255,  818. 

Schrott-Fiechtt,  440. 

Schultz,  C.,  732. 

Schultze,  651. 

Schulz,  L.,  1043,  1052. 

Schultz-Schultzenstein,  C.,  259,  536. 

Schulze,  E.,  258,  337,  654,  803,  817,  818,  819,  823,  824, 
922,  1026,  1027. 

Schunck,  E.,1027. 

Schuppan,  P.,  656,  1043,  1046,  1047. 

Schwarz,  E.  A.,  900. 

Schweitzer,  P.,  975,  1070. 

Scott,  R.  H.,  1086. 

Scott,  W.,  936. 

Scovell,  M.  A.,  160,  277,  290,  861. 

Sebelien,  J.,  958,  1017,  1047. 

Seekerling,  C.,  1067. 

Seidl,  J.,  1053. 

Selby,  A.  D.,  279,  280. 

Sell,  E..  654. 

Serent,  P.,  930. 

Sertorius,  A.,  818. 

Sestini,  F.,  1029. 

Seybold,  C.,  228. 

Shaw,  G.  "W.,  827. 

Shaw,  T.,  219,  234,  442,  623,  632,  633. 

Sheffield,  O.  H.,  1007. 

Sheldon,  E.  P.,  659, 936. 

Sheldon,  J.  P.,  349. 

Shepard,  C.  TL,  446. 

Shepard,  H.  H.  B.,  538. 

Shepard,  J.  H.,  184. 

Shepperd,  J.  H.,  961. 

Shinn,  C.  H.,  569, 577, 586,  587,  589, 603. 


Shutt,  F.  T.,  330,  621,  631, 1029. 

Shuttleworth,  A.  E.,  232. 

Sieber,  V.,  441. 

Siegel,  A.,  922. 

Sigismund,  734, 815, 956. 

Sikovski,  M.,  802. 

Silbermann,  H.,  539. 

Silva,  E.,  129,  728,  735. 

, Simmons,  H.,  349. 

Simon,  M.,  551. 

Sintoni,  A.,  128,  731, 1029. 

Sirrene,  F.  A.,  989. 

Sisley,  P.,  433. 

Sivers,  A.  von,  346. 

Slingerland,  M.  V.,  406, 883, 1104. 

Smetham,  A.,  126,  253,  261. 

Smith,  A.  J.,  349, 350. 

Smith,  C.  D.,  132,  263,  658. 

Smith,  E.  F.,  98. 

Smith,  J.  B.,  328,  356,  402,  406, 409,  450,  515,  516, 517, 
543,  740,  937. 

Smith,  T.,  513. 

Snyder,  H.,  832,  867,  932,  937,  946. 

Sohn,  C.  E.,  258. 

Soldaini,  A.,  252. 

Sommer,  C.,  347. 

Sonne,  C.,716. 

Soppitt,  H.  T.,  348. 

Sorauer,  P.,  348, 450, 731. 

Sorrel,  E.,  1029. 

Sostegni,  L.,  1097. 

Soxhlet,  9j60. 

Sparth,  E.,  260. 

Spatzier,  W.,  344,'  654. 

Spencer,  H.,  657. 

Sperk,  F.  O.,  1086. 

Spetz,  727. 

Spica,  M.,  347,  734,  735,  1060. 

Spiess,  1098. 

Spring,  M.  W.,  436. 

Stacey,  T.  T.,  349. 

Stahl,  E.,  345. 

Stahl-Schroder,  M.,  730. 

Stanier,  X.,  346. 

Starling,  “W.,  1086. 

Stearns,  It.  E.  C.,  90. 

Stebler,  F.  G.,  121,  255. 

Stedman,  J.  M.,  63,  592. 

Stedyn,  E.,  261. 

Steglich,  438. 

Stein,  Y.,  613/625,  720. 

Steinriede,  656. 

Stejneger,  L.,  90. 

Stellwaag,  L.,  1098. 

Stern,  J.,  106. 

Sternberg,  L.,  436. 

Stewart,  F.  C.,  59,  191. 

Stier,  733,  813. 

Stitt,  A.,  261,  348,  946. 

Stiles,  C.  W.,  514,  693. 

Stillman,  T.  B.,  261. 

Stillwell,  511. 

Stinson,  J.  T.,  1075,  1076. 

Stirton,  T.,  349. 

Stock,  W.  F.  K.,  728. 

Stockbridge,  H.  E.,  216,  277. 

Stockbridge,  L.,  1041. 


INDEX  OF  NAMES. 


1121 


Stoddart,  F.  W.,  728. 

Stolimann,  F.,  363. 

Stokes,  928,  963. 

Stoklasa,  J.,  520,  924,  1015. 

Stone,  E.,  799. 

Stone,  W.  E.,  660,  1037. 

Storch,  Y.,  610. 

Stratton,  E.,  349. 

Strauss,  H.,  259. 

Street,  J.  P.,  288,  390,  571. 

Strom,  I.  L.,  652. 

Struve,  E.,  1032. 

Stuart,  J.  A.,  132, 825. 

Stubble,  L.,  824. 

Stubbs,  W.  C.,  396,  861,  884,  979 
Sturgis,  TV.  C.,  866,  877,  883, 1078. 

Stutzer,  A.,  927,  959, 1033, 1052. 

Surauer,  925. 

Surcoof,  260. 

Swaving,  A.  J.,  675,  955. 

Sweet  ser,  W.  S.,  1037, 1053. 

Szekely,  S.,  126. 

Szontagli,  246,  950. 

Taft,  L.  E.,  277,  680,  681,  686,  827, 1037. 
Taner6, 540 . 

Tanret,  C.,  347. 

Taylor,  T.,  454,  611. 

Tcbermac,  J.,  647. 

Tedin,  H.,  820. 

Tein,  M.  von,  1086. 

Teleki,  A.,  652. 

Teller,  G.L.,487, 488,  500. 

Terne,  B.,  454, 511. 

Terracciano,  A.,  450. 

Test,  TV.  H.,  660. 

Theodor,  E.,  1032. 

Tbeulier,  fils,  H.,  1099. 

Theunis,  A.,  260,  928, 1054. 
Thistleton-Dyer,  TV.  T.,  821. 

Thomae,  K.,  648. 

Thomas,  A.,  1032. 

Thompson,  C.  D.,  993. 

Thompson,  E.  H.,  514. 

Thompson,  E.  T.,  253. 

Thoms,  G-.,  418,  730,  1098. 

Thorne,  C.  E.,  165,  274,  887,  890,  967,  969. 
Thorner,  TV.,  734,  950,  1045,  1101. 
Tichborne,  C.  E.  C.,  645. 

Tiedemann,  734. 

Tiemann,  H.,  1064. 

Tietze,  733. 

Tilden,  J.  E,,  659,  936. 

Timpe,  H.,  247,  260,  656,  814,  1027,  1045. 
Tischtschenks,  TV.,  256. 

Tollens,  B.,  251. 

Tolomei,  G.,  127. 

Torricelli,  G.,  130. 

Tortelli,  M.,  437. 

Toth,  J.,  253. 

Touissaint,  TV.,  652. 

Tourney,  J.  TV.,  992. 

Toureng,  1100. 

Towar,  J.  D.,  581,  590,  778. 

Townsend,  C.  H.  T.,  311,  327,  514,  518. 
Tozzetti,  A.  T.,  732. 

Traphagen,  F.  TV.,  442. 

Traube,  M.,  1028. 

7729 — No.  12 2 


Traubke,  J.,  818. 

Trelease,  T.,  659. 

Treulle,  A.,  728. 

Tripier,  A.,  1028. 

Troop,  J.,  984. 

Troyer,  A.M.,  132. 

True,  A.  C.,  1. 

Tscherkassow,  A.,  928. 

Tschirch,  A.,  252. 

Tschirsch,  923. 

Tschudi,  H.,  435. 

Tubeuf,  C.  von,  1031. 

Turner,  J.  G.,  1041. 

Tuxen,  C.  F.  A.,  820. 

Tuxen,  S.  C.  A.,  823. 

Tyndall,  J.,  657. 

Uckermark,  731. 

Uhler,  P.  E.,  90. 

Uhlitzsch,  P.,  130. 

Uhrmann,  Y.,  258,  966. 

TTlbricht,  346. 

Ullman,  M.,  539,  656,  924. 

Underwood,  L.  M.,  740. 

Urban,  I.,  127. 

Urich,  F.  TV.,  517. 

Yalder,  G.,  820. 

Yan  Bebber,  TV.  J .,  1086. 

Yan  Bemmeler,  669. 

Yandenhoydonck,  656,  726,  971. 

Yan  der  Bergh,  M.,  555. 

Yanderford,  C.  F.,  133, 207, 499,  501. 

Yan  der  Zande,  K.  H.  M.,  675. 

Yanino,  L.,  647. 

Yan  Ketel,  B.  A.,  1027. 

Yan  Noorden,  130. 

Yan  Pesch,  F.  J.,  437. 

Yan  Eomburgh,  P.,  127. 

Yan  Slyke,  L.  L.,  85,  511,  543,  603,  605,  689,  892, 
945,  956,  957,  970,  996,  1052,  1053,  1054,  1055,  1060, 
1063, 1064. 

Yan  Tieghman,  P.,  648. 

Yasey,  G.,  326,  327. 

Yaudin,  958. 

Yedrodi,  Y.,  654. 

Yeeder,  M.  A.,  1086, 1087. 

Yiala,  P.,423. 

Yibraus,  730. 

Yieth,  A.  G.,  1063. 

Yieth,  P.,  260,  261, 440,  656,  946,  952, 1102. 

Yillaret,  TV.  L.,  258. 

Yilliers,  A.,  433,  519,  538. 

Villon,  A.  M.,  733. 

Yine,  H.  C.  A.,  1031. 

Yiolette,  C.,  655,  727. 

Yiseat,  O.,  821. 

Yizern,  647. 

Yochting,  H.,  649. 

Yoelcker,  A.  J.,  1098,  1101. 

Vogel,  J.H.,  255,  663,  731,  824. 

Yogelius,  130. 

Yoight,  A.,  253. 

Yon  Herrmann,  C.  F.,  281,  282,  483,  677,  857, 1070. 
Yoorhees,  C.  L.,  1079,  1081. 

Yoorhees,  E.  B.,  277,  390,  391,  392,  393,  396,  397,  411, 
499,  510,  571. 

j Yoorhees,  L.  A.,  288,  390,  411,  571. 
j Vuillemin,  P.,  648,  923,  926,  1011. 


1122 


EXPERIMENT  STATION  RECORD, 


Waechter,  G<-.,  1032. 

W agner,  364. 

Wagner,  A.,  434. 

AYagner,  F.  J.,  347. 

Wagner,  H.,  650. 

Wagner,  P.,  131,  346, 436,  649,  651,  652,  819,  924. 
Wahl,  E.,  326,  656. 

Walnlidh,  W.,  345. 

Wakker,  J.H.,821. 

Waldron,  C.  B.,  871. 

Wallace,  H.  C.,  209, 1000, 1057, 1060. 

W anters,  1027. 

Warburg,  O.,  254. 

Ward,  H.  M.,  1028. 

Ward,  E.,  1041, 1042. 

Warington,  E.,  345, 435, 1015. 

Warner,  C.  D.,  162, 280,  676,  783. 

Warren,  F.  L.,  162,  676. 

Washburn,  F.  L.,  161,  206. 

W ashburn,  J.  H.,  277. 

Wasileff-Petersburg,  959. 

Waters,  H.  J.,  596, 597, 1054. 

Watrous,  F.  L.,  1071, 1072, 1074. 

Watson,  G-.,  433,  695. 

Watson,  G-.  C.,  387,  862. 

Watson,  W.,  1028. 

Watts,  F.,  345. 

Watts,  E.  L.,  133, 584, 585. 

Waugh,  F.  A.,  983. 

Wavelet,  C.,  126. 

Weber,  E.,  256. 

Webster,  A.  D.,  348.. 

Webster,  F.  M.,  311,  312,  516,  517,  654,  663,  937, 1037. 
Wedemeyer,  K.,  252. 

Weed,  C.  M.,  63,  277, 1104. 

Weed,  H.  E.,  517,  792. 

Wehmer,  C.,  127,  344,  435, 539, 1030, 1098. 

Weibull,  M.,  520, 536,  541, 644, 727,  801. 

Weigmann,  H.,  349,  952,  971,.  1043,  1044,  1046,  1047, 
1053, 1058, 1062. 

YAsiler,  A.,  253. 

Weinzierl,  T.  von,  657. 

Weinzierl,  T.  E.,  122. 

Weiske,  H.,  259, 438,  531, 532, 654,  655,  811, 822. 
Weismann,  A.,  345. 

Weiss,  107. 

Weld,  E.  J.,  596,  597, 1037, 1053. 

Wellmans,  P.,  252. 

Wender,  N.,  126. 

Wendt,  a.,  434,  922. 

Went,  F.  A.  C.,  818. 

Went,  F.  A.  F.  C.,  1031, 1099, 1100. 

Werenskiold,  F.  H.,  537, 1021. 

Werigo,  823. 

Werner,  W.  C.,  280. 

Westermeier,  1ST.,  347, 437, 1029, 1098. 

Wetterwik,  J.,  823, 927. 

Wettstein,  E.,  539. 

Wheeler,  C.  F.,  683. 

Wheeler,  H.  J.,  290,  572, 590, 775. 

Whitcher,  G-.  H.,  35,  76,  87. 

White,  H O.,  277. 

White,  J.C.,  542. 

Whitehead,  0.,  128, 134, 236. 

Whitney,  M.,  162,  831. 

Wickson,  E.  J.,  590,  683. 

Wight,  E.  A.,  517. 


! Wilcox,  W.  H.,  254. 

Wiley,  H.  W„  160,  218,  453,  455,  510, 1004, 1053. 
Wilfarth,  H.,  113,  747,  749. 

Will,  H.,  650. 

Willcocks,  W.,  1086. 

Willdenow,  C.,  822. 

Wille,  N.,  924. 

Williams,  C.  B.,  443. 

Williams,  T.  A.,  194,  206. 

Williams,  W.  L.,  442. 

Willis,  J.  C.,  1097. 

Willis,  J.  J.,  345. 

Williston,  S.  W.,  90,  311. 

Wilson,  J .,  69,  969,  974,  992. 

Wilson,  N.E.,286,  293. 

AVilson,  W.  F.,  439. 

Wimmer,  747,  749. 

Winberg,  H.,  1101. 

Winckelmann,  H.,  733. 

Wing,  H.  H.,  1054, 1055, 1056, 1060, 1065. 
Winogradsky,  S.,  923, 1010. 

Winter,  M.,  730. 

Winter,  T.,  933. 

Winternitz,  H.,  963. 

AYinterstein,  E.,  252, 817,  819. 

Winton,  A.  L.,  511, 975. 

Wittmack,  L.,  821, 1066. 

Wodarg,  540. 

Wolfhugel,  Gr.,  261. 

AVolkenharr,  656. 

Woll,  F.  W.,  494,  499,  500,  502, 884,  932,  937,  951, 1054, 
1065. 

Wollny,  E.,  127, 128,  655,  730,  805. 

AYood,  A.  H.,  87,  688,  969,  974. 

Wood,  E.C.,  824. 

Wood,  J.T.,  254, 435. 

! AYoods,  C.  D.,  563,  578,  579,  595,  596, 1065. 
Woodworth,  C.  W.,  592, 594. 

Working,!).  W.,  132. 

Wornle,  P.,1031, 
j Wortmann,  J.,  539. 

Wrampelmeyer,  E.,  342, 438,  647,  696. 

Wright,  A.  E.,  734,  960. 

Wyplel,  M.,  254. 

Zacharewicz,  E.,  820, 1097. 

Zacharewicz,  M.,  128, 142. 

Zacharias,  E.,  254. 

Zavitz,  C.  A.,  234,  623,  625,  632,  633. 

Zay,  C.  E.,  1026. 

Zecchini,  M.,  129. 

Zeclier,  1056. 

Zelinka,  827. 

Zenoni,  E.,  1097. 

Zenthofer,  1098. 

Zhartmann,  C.  H.  D.,  928. 

Zielstorff,  W.,  1032. 

Zimmerman,  A.,  254. 

Zimmerman,  H.,  437. 
j Zinc,  jr.,  C.  H.,  68. 

Zirn,  E.,  349, 971, 1044. 

Zoja,  922. 

Zolla,  D.,  141. 

Zschokke,  E.,  823. 

Zuppinger,  H.,  258. 

Zune,  J.,-729. 

Zuntz,  N.,  822, 1032. 

Ziirn,  E.  S.,  1099. 


INDEX  OF  SUBJECTS. 


Page. 


Aberia  kaffra,  notes,  Cal 586 

Abies  balsamea,  notes,  Pa . 54 

normannia,  notes,  Pa 54 

pectinata,  notes,  Pa , 54 

Abortion  in  cows 784 

mares,  TL  S.  D.  A 513,608 

Abrastol,  antiseptic,  in  wines 785 

“Abretic  acid,”  preparation  and  use,  U.  Y. 

Cornell  684 

Absorptive  power  of  litter 144 

Acantliaceous  genera,  anatomy  127 

Acarus  lelarius  in  tobacco  plants 821 

Acclimatization  of  plants 1028 

Accounts,  farm,  methods  of  keeping 656 

Acer  floridanum  acuminatum , notes 659 

notes 659 

grandidentatum,  notes 659 

scccliarum  barbattim,  notes 659 

nigrum , notes 659 

notes 659 

Aeetate  of  iron  for  liogs  poisoned  by  cockle 

seed 813 

Acetic  acid  bacteria,  botanical  study 650 

fermentation,  investigations 254,441 

Acid  digestion  of  soils,  vessels  for,  TJ.  S.D.A.  511 

in  vinegar,  determination 647 

number  and  rancidity  of  butter.. . 955, 1023 

phosphate,  analyses,  Ga 737 

La 861 

. Miss  737 

N.  J *....  288 

JSr.  C 976 

S.  C 976 

for  cotton,  S.  C 976 

sweet  potatoes,  Del . . . 780 

wheat,  Del 780 

potassium  tartrate  for  standardizing 

solutions 817 

solutions,  standardizing,  U.  S.  D.  A. . 511 

Acidimeter,  Dornic’s,  for  milk  examina- 
tion  : 440,928 

in  dairying 440,  541 

Acidimetry  and  alkalimetry,  methods 253 

Acidity  of  bread,  studies 727 

milk,  determination 928,963,1101 

TT.  S.D.A. . 511 

Acids,  addition  to  must  and  wine 735 

in  butter 954 

Acremonium  sp.,  notes,  Mass.  State 192 

Acrobasis  vaccinii,  notes,  U.  S.  D.  A 800 

Actiasluna,  notes,  TJ.  S.  D.  A 101 

Actinomycods.  ( See  Lumpy  jaw.) 

Actinonema  rosce , notes,  K.  J 400 


Page. 


Actium  lappa , notes,  X.  J 398 

Adulterated  and  abnormal  milk,  distinction  540 

butter,  examination 727,  922, 1097 

Adulteration  laws  in  Dublin 258 

of  bran 264,927 

butter 129,1033 

and  cheese,  preven- 
tion  655 

detection 450,  655 

cattle  foods 537 

feeding  stuffs 737 

fertilizers,  U.  C 861 

ground  feed,  Mich 794 

Thomas  slag,  de- 
tection   472, 

696, 1029,  1097 

linseed  meal 913 

lubricating  oils,  detection.  454 

milk,  detection 824 

Wis 507 

whey  test 354 

with  condensed  milk  109 

olive  oil 129,  454 

JEcidium  elatinum  on  fir  trees 257 

grossularice . notes,  Mass.  State. . . 193 

leucospermum , notes 348 

Aeration  of  milk,  Ind 82 

Yt 322 

Aerators  of  milk,  tests 1054 

Yt 322 

i Aerobic  fermentation  of  manure.. 147,149 

i African  date  palm,  Cal 589 

grasses,  new  species 648 

millet,  culture  experiments,  La  . . . 176 

peanut,  culture  experiments,  La  . . 176 

Afromendoncia , anatomy 127 

Agallia  sanguineolente,  notes.  Iowa 62 

Agaricus  campestris,  notes 803 

deliciosus,  notes,  U.  S.  D.  A 611 

melleus,  notes,  LT.  S.  D.  A 611 

1 Agave  americana , notes,  TJ.  S.  D.  A 94 

decipiens , n.  sp.,  notes,  U.  S.  D,  A 92, 93 

heterocantha,  notes,  TJ.  S.  D.  A 94 

rigida  var.  sisalana , notes,  TJ.  S.  D.  A.  92 

undetermined  species,  U.  S.  D.  A 94 

Age,  influence  on  germination  of  seed 1030 

A ging  of  wines 350 

Agio  of  field  crops  in  India 354 

Agloaspora  taleola  on  oaks 926 

Agricultural  and  hygienic  laboratory  at 

Courtroi,  Belgium 555 

changes  in  central  New  York.  1104 

chemistry,  progress  in 224,538 

1123 


1124 


EXPERIMENT  STATION  RECORD. 


Page. 


Agricultural  Chemists,  Association  of  Offi- 
cial  510 

College,  Aas,  Norway,  report.  931 

Dalum  523 

Colleges  and  Experiment  Sta- 
tions, convention  at  Chi- 
cago   269, 272 

congresses  at  Chicago 269 

development  of  Bosnia  and 

Herzegovina,  TJ.  S.  D.  A 1088 

education  in  Denmark 609,  929 

Great  Britain ...  543 

notes  on 942 

engineering,  abstracts  of  arti- 
cles   87, 

215,  415,  507,  606,  689,  796, 1002 
experiment  station  at  Halle.  457,  555 
stations  in — 

Belgium 550 

Germany 441 

Russia 827 

Fair,  German 547 

Institute,  National,  of  France.  627 
of  Gottingen  Uni- 
versity  657 

laboratories  in  Belgium 550,  551 

plants,  manuring 255 

products,  American,  German 

imports,  U.  S.  D.  A 799 
and  feeding  stuffs, 
Belgian  exports..  262 
exports,  U.  S.D.  A.  798 
exports  and  im- 
ports, 1892  and 
1893,  U.  S.D.  A...  612 

schools  and  colleges  in  United 

States,  U.  S.  D.  A . . . 1006 

in  Prussia .'.  262 

Society,  German 547, 663 

Royal  Danish 740 

Soils, Division,  U.  S.D.  A.  831,1034 

valuation 1098 

station  at  LaoD,  France, 
report 931 


statistics  for  Prussia,  1892.  262, 1033 
the  United  King- 
dom,U.  S.  D.  A 221 

Great  Britain, 

1893  133 

India, U.  S.D.  A.  221 

study  of  Tunis 441 

value  of  hairy  vetch 436, 627 

Agriculture  and  forestry  in  Russia 543 

Belgian  National  Library 2 

hoard  of,  in  Great  Britain 740 

Commissioner  of,  Norway,  re- 
port for  1892  541 

degree  in,  at  Cambridge 1035 

department  of,  Norway,  report.  441 

economic,  anew  factor  in,  111. . 855 

foreign,  notes,  U.  S.  D.  A 221 

G.  Villes  views  on 662 

Illinois  School  of 542 

in  Angora 355 


Page.  „ 


Agriculture  in  British  India 441 

China,  U.  S.  D.  A 798 

New  Zealand 929 

Russia 441, 827 

the  Caucasus,  U.  S.  D.  A 221 

Netherlands,  1890  262 

United  States 262 

of  Idaho,  relations  of  meteorol- 
ogy, Idaho 857 

Massachusetts,  index 543 

relation  of  chemistry,  Fla 569 

Russian  Ministry  of 827 

scientific  development,  Fla 569 

text-book 441 

tropical,  text-book 350 

without  animal  husbandry. . 656,823 

Agriculturist,  report,  Ala.  College 415,  797 

Mich 680 

Minn 324 

Ya 797 

Agrilus  ruficollis,  notes,  N.  J 403 

Agronomic  Institute  at  Gembloux,  experi- 
ments  141 

Agropyrum  glaucum,  notes,  Cal 577 

sp.,  notes,  Wyo 679 

Agrostis  vulgaris.  ( See  Redtop.) 

Agrostologist,  U.  S.D.  A.,  appointment 834 

Ahlborn-Babcock  milk  test 656 

Air,  compressed,  for  transferring  wash  so- 
lutions  386 

confined,  cultures  in 845 

effect  on  rancidity  of  butter 1023 

from  great  altitudes,  bacteriology 345 

gaseous  nitrogen  of,  assimilation  by 

microbes 1010 

heated,  treatment  of  beet  chips  with  . 735 

microorganisms 435 

secondary  nitrogen  products  formed 

during  combustion 1026 

origin  of  oxygen  in 345 

temperature  of  upper  regions 819 

Alabama  Canebrake  Station,  bulletins.  . 581,  586 

«.  notes 442, 825 

College  Station,  bulletins  . 47,  63,  73,  78, 
287,  289,  298,  577,  583, 
592,  785,  862,  897.  981 

reports 415,  797 

Alaska,  notes 737 

Albumen,  coagulation 344 

dissolving  enzyme  in  young 

plants 1027 

egg,  artificial  digestion 536 

bacteriological  and  chem- 
ical studies 223 

fractional  crystallization  . . 922 

mucoid  substance  in 727 

blood,  analyses,  Conn.  State 777 

“ Albumose  ” milk 734 

Albumoses,  nutritive  value 257 

Albuminoid  bodies  in  the  plant,  formation . 648 

digestion 654 

matters,  constitution 727 

nitrogen  in  corn  plant,  Ark...  488 
feeding  stuffs .....  465 


INDEX  OF  SUBJECTS. 


1125 


Page. 


Albuminoid  requirements  of  man 1031 

substances  from  blood  of  ani- 
mals  438 

Albuminoids  and  extract  in  milk,  determi- 
nation   817 

conservation  by  fat 130 

digestibility  and  metabolism 

as  affected  by  salt 259, 531 

dissociation  and  formation  of 

urea  in  the  body 1100 

formation  of  glucose  from . . . 259 

in  cowpea,  Ark 489 

milk,  nomenclature 950 

the  human  body,  decom- 
position during  hunger. . 259 

of  feeding  stuffs,  assimila- 
tion   258 

food,  digestion  in  different 

rations  534 

Alcohol  and  glycerin,  in  natural  wines 824 

Alcoholic  fermentation,  as  affected  by — 

calcium  sulphite 618 

potassium  bisulphite  . . 618 

ferment,  morphology  and  physi- 
ology  435 

Aldehyde,  influence  on  activity  of  plants  . . 649 

Alder  aphis,  woolly,  notes,  N.  H 64 

grafting  in  open  air 1018 

insects  affecting 438 

Aletia  xylina,  notes,  TJ.  S.  D.  A 517 

Aleurodicus  cocois , notes,  U.  S.  D.  A 327 

Aleuronat  for  making  bread  rich  in  albu- 
minoids   733 

Aleyrodes  citrifolii,  notes,  La . 409 

Alfalfa,  analyses,  N.  C 64 

and  Hungarian  grass  silage,  prepa- 
ration, Utah 52 

culture  experiments,  Utah 38 

dry  and  digestible  matter  in, Colo. . 1071 

hay,  analyses,  Colo 1074 

notes 625,808,910 

Cal 577 

Colo 871 

Nans 881 

La 161 

Wyo 679 

root  disease 348 

worm  in  Wyoming,  notes,  U.S.D.A.  514 

vs.  corn,  Colo 1071 

Algae,  assimilation  of  free  nitrogen  by 649 

composition 923 

fresh- water,  Minn 659 

thread-like,  anatomy  of  cells 345 

Algerian  sheep 439 

Alkali,  caustic,  action  on  pepsin  ferment  . 729 

explanation  of  terms  relating  to,  N. 

Mex 1002 

phosphates,  manufacture 255,436 

soils,  reclamation 351, 1029 

with  gypsum  on, 

Cal 569 

solutions,  standardizing,  U.  S.  D.  A.  511 
Alkalies  and  lime,  action  on  invert  sugar. . 251 

phosphates  of,  preparation  of  phos- 
phorus from,  by  aluminum 817 


Page. 


Alkalimetry  and  acidimetry,  methods 253 

Alkaline  copper  solutions  for  reducing  su- 
gars   1026 

phosphates,  volumetric  determi- 
nation   .' 252 

sugar  solutions,  effect  of  heating.  344 

Alkaloid,  deliquescent,  in  white  lupine 252 

Alkaloids,  determination 252 

furfurol  reactions 126 

in  plants 433 

of  cacao,  determination 817 

Gelsemium  sempervirens 252 

the  seed  of  white  lupine 252 

Allorhina  nitida,  notes,  Md 685 

sobrina,  notes,  Ariz 992 

Almond  grafted  on  cherry 1089 

Almonds,  notes,  Cal 586,  587 

N.  Y.  Cornell.. 584 

varieties,  La 190 

Alpine  experiment  garden  in  Austria 657 

plants,  leaf  structures 434, 923 

rose,  sclerotium  disease 1099 

Alsike  clover,  culture  experiments,  Cal 577 

U tah . . 38 

for  bees,  U.  S.  D.  A 102 

notes,  Colo 870, 871 


seed  germination  tests 910,911 

Alternanthera  sp.,  notes,  N.  J 401 

Alternaria  brassicce  nigrescens  on  melons  . . 731 

notes,  N.  J 400 

Alucite  of  cereals  in  France 1030 

Alum  for  rose  chafers,  U.  S.  I).  A 328 

Alumina  and  iron  in  mineral  phosphates, 

determination 126 

hydrated  phosphate,  for  fertilizer 

manufacture 436 

in  impure  tartrate  solutions 433 

Aluminum,  action  on  chlorides  and  sul- 
phates   817 

Amalanihier  canadensis , notes,  Ala.  Cane- 

brake  586 

Amanita  pantherina,  poisoning  by 820 

Amarantus  alba,  notes,  Nev 497 

blitoides,  notes,  Nev 497 

chlorstachys,  notes,  Nev 497 

retrojlexus,  notes,  Nev 497,  911 

Ambrosia  artemisicefolia,  notes 911 

American  arbor  vitae,  notes,  Pa 54 

canary  grass,  analyses,  N.  C 64 

Cheddar  cheese 543 

Chemical  Society 453 

clover  in  Germany 731 

seed,  examination 911 

origin 911 

Forestry  Association,  annual 

meeting 659 

ginseng 128 

Holderness,  milk 945 

Kara  bo  apple,  identity 1099 

seed  tests,  summary 1037 

silkworm  moth,  notes,  S.  Dak 206 

system  of  husbandry 656 

yew,  notes,  Pa 54 

Amide  nitrogen  in  corn  plant,  Ark 488 

Amides  in  cowpea,  Ark 489 


1126 


EXPERIMENT  STATION  RECORD. 


Page. 


144 

225 


Ammonia,  absorption  by  different  kinds  of 

litter. 

assimilation  by  beans 

compounds,  nitrogen  in 464 

determination  by  tbe  colorime- 
ter   1026 

for  preserving  milk  samples 124 

from  animal  refuse,  peat,  etc., 

preparation 436 

in  ammoniacal  gas  liquor,  deter- 
mination.  _ 647 

liquids  containing  sulphides  or 

cyanides 647 

manure  leachings  153 

the  soil,  production  by  mi- 
crobes   614 

stomach,  effect  on  hydro- 
chloric acid  content. . . . 259 

Ammoniacal  copper  carbonate— 

as  a fungicide,  U.  J 400,  401 

effect  on  peach  foliage,  Y.  Y.  Cornell. . . 684 

for  apple  scab,  IN.  Y.  Cornell. 683 

and  bitter  rot,  Ark 1076 

tomato  blight,  Fla 790 

preparation,  Del 592, 1077 

and  use,  S.  Dak 206 

use 629 

Ammoniacal  cyanide  of  mercury,  in  quanti- 
tative analysis..-. 817 

gas  liquor,  ammonia  in 647 

Ammonium  and  copper  carbonate  for  potato 

rot,  Yt 307 

carbonate  for  preserving  milk 

. samples 124 

chloride,  behavior  at  tempera- 
ture of  water  hath 647 

citrate  hath  for  digestion  of 

phosphates 386 

solubility  of  insoluble 

phosphates 355 

nitrate  for  preserving  milk 

samples 124 

phosphate,  analyses,  La 861 

sulphate.  ( See  Sulphate  of  am- 
monia.) 

superphosphate,  purchasing. . . 651 

Amomum,  notes 655,915  I 

Amthomyia  sp.,  notes,  U.  S.  D.  A 101 

Amygdalus  andersonii,  notes,  Cal 589 

Amyloid  in  milk 949  : 

Amylum,  test  for 818 

.Anaerobic  fermentation  of  manure 147, 149 

Analyses  and  tests  at  Halle  Station,  prices 

charged 364 

of  feeding  stuffs,  Can 631 

Mass.  State  .. . 66, 

75,76,499 

N.  J 410 

Okla 292  | 

Utah..'*- 77 

Yt 312,316 

fertilizers,  Ala.  College 289 

Cal 575 

Ind 352 

Ky 290 


La  ere. 

Analyses  of  fertilizers,  Md 164 

Mass.  State  164,486 

Mich 290 

N.,T 288,390 

1ST.  Y.  State. . . 164,  290, 487 

N.  C 290 

11. 1 290 

Yt 164,  291 

Analysis,  errors  in 1097 

methods  for  buttter.. . 104,109,126,260 
canned  vegetables, 

U.  S.  D.  A 220 

milk 104,107 

and  milk  prod- 
ucts  259 

soils  at  Gembloux  . . 556 

Cal 562 

sugar  beets 538 

water 127 

wine 127 

of  Holland  stations 673 

Analytical  Chemists,  Swiss,  annual  meeting  433, 

543 

laboratories  of  .Belgium 552,  553 

methods,  U.  J 384 

work,  extractor  for 433 

Ananassa  sativa,  notes,  U.  S.  D.  A 92,  93 

A nasa-tristis,  notes,  LT.  J 405 

Anatomical  structure  of  flowers  of  cruci- 
fers..  923 

wood  in  relation 
■ to  year  rings. . . 820 

variation  in  plants  in  different 

regions 1097 

Anatomy  and  biology  of  phylloxera,  recent 

works 1100 

comparative,  of  leaves 650 

the  stomachs  of 

ruminants 732 

of  cells  of  fungi 345 

thread-like  algae 345 

Gornacece \ 818 

tracheal  system  of  hymenop- 

terus  larvae 1031 

woody  and  succulent  Composi- 

tce 923 

Androecium  and  gynoecium  of  grasses 253 

of  Philadelphus 539 

Andropogon  furcatus,  notes,  Iowa 990 

virginicus,  notes 663 

Angiosperms,  formation  of  starch  in 434 

Angora  goats,  U.  S.  D.  A 608 

Angoumois  grain  moth,  notes,  Del 410 

N.  J 402 

U.  S.  D.  A . . 327 

Animal  blood,  albuminoids  and  haem  atines 

from  438 

body,  action  of  carbonic  acid  on 

diastatic  ferments  of 732 

assimilation  of  lime  and 

phosphoric  acid  by 1020 

formation  of  urea  in 1101 

storing  and  excretion  of  iron 

by 1031 

cellulose,  studies 252 
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Animal  diseases,  bacteria  in 734 

streptococci  in,  TJ.  S.  I).  A . 511 

excrement,  composition 142 

heat,  sources - 438 

hide  and  tannin 927 

husbandry,  agriculture  without-  656, 823 

text-book 823 

industry  and  public  health 1046 

Bureau,  IT.  S.  D.  A . 511,  608,  693 

nutrition,  fat  in 258 

parasites  and  kerosene,  TT.  S.  D.  A.  901 
production,  abstracts  of  articles  . 64, 194, 
312,  410,  499,  594,  686,  794,  884,  992, 1079 

refuse,  ammonia  prepared  from 436 

statistics,  collection  in  Switzerland  262 
Animals  and  meat,  inspection,  TT.  S.  D.  A. . 608 

plants,  exchange  of  gases  be- 
tween . . 729 

assimilation  of  inorganic  food  con- 
stituents  822 

breeding 540 

buttermilk  for  fattening ....  439 

cooking  and- steaming  foods  for. . 540 

dairy,  rational  feeding 655 

determination  of  iron  in  ash  of. . 817 

domestic,  contagious  diseases  in 
foreign  countries,  IT. 

S.D.  A 608 

horse  chestnut  for 439 

in  Belgium  in  1892,  san- 
itary condition 824 

laws  concerning  dis- 
eases, TT.  S.  D.  A 608 

treatment  of  parasites 

of,  IT.  S.  D.  A 517 

pathogenic  and  toxico- 
genic,  bacteria  in,  IT. 

S.  D.  A 512 

farm,  condition  and  losses,  IT.  S. 

D.  A 1088 

feeding. 823 

number  and  value,  TT.  S.  D. 

A 798 


feeding  spores  of  stinking  smut 

to 927 

herbivorous,  asparagin  in  nutri- 
tion of 532 

injection  of  organic  liquids  into.  734 

inoculation  for  charbon 734 

leaves  of  locust  and  laburnum  as 

food  for 1030 

milkfrom  different  kinds 824 

skim  milk  for  fattening 439 

spread  of  tuberculosis 1046 

variation  in  price 441 

whey  for  fattening -.  439 

Anise  oil  residue,  digestion  experiment 1032 

Anisopteryx  pometaria,  notes,  Me 63 

Tenn 310 

Anisotropic  microscopic  objects,  estimation 

of  refraction 433 

Annanas  disease  of  sugar  cane 1099 

Aiiomala  lucicola,  notes,  TT.  J 403 

Antaplaga  koebelei,  notes,  TT.  S.  D.  A 328 

A nthemis  cotula,  notes,  TT.J 398 
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Anthomyia  betce , notes,  Great  Britain 740 

Anthonomus  musculus,  notes,  Md 983 

pomorum , notes,  Great  Britain  740 

quadrigibbus.  notes,  Tenn 310 

Anthracnose,  cure  for 731 

of  bean 629 

blackberry,  TT.  C 498 

cucumbers,  Mass.  State. . 192 

grapes 347,  629 

TT.  H 61 

TT.  C 498 

raspberry 1037 

Me 60 

TT.  C 598 

tomatoes,  Del 591,  788 

watermelon,  Bordeaux 

mixture  for,  Del 788 

Antliracnoses,  secondary  spores,  TT.  J 401 

Anthrax  bacilli  in  milk 729,  973, 1045 

inoculation  for 353 

experiments  for  preventing 1101 

of  domestic  animals,  notes 740 

Del....  413 

S.Dak.  204 

Anthriscus  -sylvestris,  notes 449 

Anthurium  spp.,  notes,  TT.  J 401 

Anthyllis  vulneraria  as  a forage  plant 346,  820 

notes,  Cal 577 


Mass.  State 171 

Antinonnin,  preparation  and  use,  TT.  Y. 

Cornell 684 

Antisepsis,  physiological 1028 

Antiseptic  abrastol  in  wines 735 

properties  of  essences 349 

value  of  ozone 823, 902 

Antiseptics  in  dairying 928, 1047 

Ants  as  affecting  fruits,  U.  S.  D.  A 901 

Apanteles  orgyice , notes,  Ohio 311 

Aplialaria  on  celery,  Mich 791 

Aphelenchus  olesistus,  notes,  IT.  S.  D.  A 517 

Aphelinus  mail,  notes,  Ohio 311 

Aphides,  notes,  Ariz 992 

TT.  C 498 

S.Dak 206 

on  cotton,  notes,  Ala.  College...  63 
predaceous  and  parasitic  ene- 
mies   1031 

Aphis  brassicce,  notes,  IT.  S.  D.  A 101 

celery,  notes,  Mich 791 

cucumeris , notes,  Md 685 

treatment,  TT.  J 405 

euonymi,  notes,  Iowa 991 

forbesi,  treatment,  Md 983 

orange,  notes,  La 409 

per&icce-niger,  notes,  Del 592 

La 190 

rumicis,  notes,  Iowa 991 

woolly  alder,  notes,  TT.  H 64 

Aphodius  fimetarius  on  mushroom  s 348 

Apiarian  exhibit  at  Columbian  Exposi- 
tion, I?.  S.  D.  A 90C 

Apiarist,  report,  Mich 686 

E.I 793 

Apiculture  experiments,  IT.  S.  D.  A 101 

Apocynum  and roscemifo Hum , notes,  TT.  J . . . 398 
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Apoplexy  of  grapes 235 

parturient,  of  cows,  Ala.  College.  79 
Apparatus  and  process  for  sterilizing 

liquids 435 

dairy,  tests 1054 

extraction 647, 1027 

for  drying  in  hydrogen,  N.  J . . . 385 

fat  extraction,  1ST.  J 386  ( 

filtering  and  washing  pre- 
cipitates  539 

meteorological  stations 819 

obtaining  oxygen  and  ni- 
trogen   433 

organic  analysis,  new  forms  922 

sand  culture 755 

laboratory 457, 922 

poison,  in  hymenopterous  in- 
sects   1100 

spraying,  notes,  X.  J 402 

1ST.  Y.'  State  . . . 987 

N.C 498 

Yt 988 

sterilizing/  254,  440,  541,  656, 1050, 1051 
sulphureted  hydrogen . . . 251,  538,  728 

Apple,  American  Eambo,  identity 1099 

blossom  weevil,  notes,  Great  Britain . 740 

borer,  treatment,  N.  J 402 

canker,  notes 1030 

cedar,  notes,  Pa 62 

curculio,  notes,  Tenn . 310 

decay,  notes,  N.  J. 401 

diseases,  N.  C 497 

formation  of  saccharose  during 

ripening  728 

insects,  repression 438 

Kai,  notes,  Cal 586 

maggot,  notes,  N.  H 64 

oedema,  notes,  N.  Y.  Cornell 879 

orchards,  spraying 663 

N.Y.  Cornell  ..  683,684 

pectin,  sugar  from 648 

plum  curculio  on 937 

pomace  as  food  for  cattle 439 

powdery  mildew,  notes,  Iowa 989 

scab,  notes 629 

Ark 1076 

Conn.  State 878 

Mass.  State 194 

JST.H 60,61 

N.  Y.  Cornell 683 

N.C 497 

treatment,  Conn.  State  877 

Me 1077 

Yt 308 

sucker,  notes. 740 

tree  borer,  round-headed,  Md 685 

tent  caterpillar,  notes,  N.  H 64 

X.  C 498 

trees,  newly  planted,  pruning 925 

twig  blight,  notes,  Mass.  State 194 

worm.  ( See  Codling  moth.) 

Apples,  brown  spot  of,  Yt 308 

cold  storage 729 

composition  at  various  stages 728 

growth  and  ripening 729 
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Apples,  insects  affecting,  Tenn 310 

powdery  mildew,  Iowa 839 

seedling,  Ark 1075 

varieties,  Ala.  College 299 

Cal  ..  586,587 

Colo  870,871 

La 190 

Me 985 

Mass.  Hatch 302 

hT.  Y.  Cornell 584 

Oreg 877 

Pa 53 

adapted  to  Arkansas 1075 

subject  to  bacterial  dis- 
ease   1019 

woolly  louse,  Tenn 310 

Applied  Chemistry,  International  Congress 

of 660 

Apricot  diseases,  studies 422 

Apricots,  varieties,  Cal 586,587 

Colo 870 

La 190 

Utah 681 

Aquatic  hemiptera,  stridulant 821 

Aqueous  solution  of  potassium  iodide,  prep- 
aration   461 

Arable  soils  of  Aisne,  Prance 902 

valuation 418 

water  content  after  prolonged 

drought 650 

Arata’s  method  of  detecting  coloring  sub- 
stances in  wine 1097 

Arbor  day  in  New  Zealand 263 

A rbor  vitce,  American,  notes,  Pa 54 

Chinese,  notes,  Pa 54 

Siberian,  notes,  Pa 54 

Tom  Thumb,  notes,  Pa ’. . 54 

Arboriculture  school  at  Paris 131 

ArcticNorth  America, butterflies  common  to  1037 

Argentine  Eepublic,  sheep-breeding  in 1033 

.Arizona  Station,  bulletins 992, 1002 

Arkansas  Station,  bulletins 174. 

487,  488,  500,  995, 1070, 1075, 1076 

Yalley  Substation,  report 870 

Army  worm,  notes,  N.  Mex . 984 

LT.  S.  D.  A 101 

repression,  Iowa 984 

wheat  head,  notes,  Iowa 989 

Aromatic  bacillus  of  cheese,  Iowa 208 

Arrhenatherum  elatior , smut 821 

Arrowroot,  St.  Yincent,  notes 348 

Arsenic,  influence  on  plants 1011 

white,  as  an  insecticide,  Ala.  Col- 
lege   63 

Arsenical  spraying  of  fruit  trees  in  blossom, 

TLS.D.A 517 

Arsenites.  ( See  also  London  purple  and 
Paris  green.) 

and  lime  for  sweet  potatoes,  N.  J . 403 

as  insecticides,  TJ.  S.  1).  A 516 

for  curculio  and  codling  moth, 

Del 593 

leaf  folder  and  leaf  skeleton- 

izer,  Iowa 990 

fall  cankerworms,  Me 63 
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Arsenites  for  strawberry  weevil,  Del 791 

sugar-beet  webworm,  Nebr . . 62  j 

Artemisia  maritima,  notes 128 

Arthrolytus  apatelce,  notes,  Ohio 311,312 

Artichokes,  analyses,  Mass.  State 66  j 

canned,  analyses,  IT.  S.  D.  A 220 

Jerusalem,  analyses,  Mass. 

State 171 

culture  experi- 
ments, Mass. 

State 171 

propagation 1099 

Artificial  butter,  transmission  of  disease  by  1046 
cultures  of  an  entomogenous  fun- 
gus   1037 

Melanconium  fuligi- 
neum,  N.  Y.  Cornell . 880 

digestion,  as  affected  bychloroform  732 

methods 465 

of  protein  in  feeding 

stuffs 1032 

manures  for  asters,  Conn.  State . . 879 

Arundinana  macrosperma , analyses,  N.  C . . 64,  65  I 
Asbestus  for  filtration  of  juices  and  sirups.  349  I 

Asclepiadacece,  notes 965  J 

Ascomycetes , Eurotiopsis  genus 923 

Asli  analyses  of  seed  of  white  clover,  kid- 
ney vetch,  and  timothy 438 

constituents  and  nitrogen  in  beech  as 
affected  by  seed  produc- 
tion   256  i 


of  figs,  Cal 301  | 

in  corn  at  different  cuttings,  Iowa 977 

plant,  Ark 488 

cowpea,  Ark 489 

East  India  rape  seed 1022 

feeding  stuffs,  determination 458 

milk  of  different  breeds 945 

mountain,  rust 450 

of  heart  and  sap  wood  of  leafy  trees.  437 
milk,  as  affected  by  calcium  phos- 
phate in  food 540,  639,  971  I 

lime  and  phosphoric  acid  in.  639 

normal  feces 732 

olive  oil  refuse 728 

plants  and  animals,  determination 

of  iron  in 817  j 

source  and  function 1027 

refuse  in  manufacture  of  olive  oil. 


composition 728 

sawfly.  notes,  S.'Dak 206 

trees,  classification  and  cultivation 1099 

tree  sphinx,  notes,  S.  Dak 206 

TJ.  S.D.A 101  j 

Ashes,  analyses,  Ala.'College 290  j 

•Cal 562 

Conn.  State 777 

La 861 

Mass.  State 164, 487  I 

N.  J 571 

R.I 290,572,775  j 

Yt 164,  291 

black-jack,  analyses,  Ala.  College  . . . 290 

Canada  unleached,  for  tobacco,  Conn. 

State 865 
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Ashes,  corncob,  analyses,  Mass.  State 164 

cotton-bull,  analyses,  Conn.  State 777 

La 861 

Mass.  State  . . . 164 

for  potato  scab,  R.I 590 

for  tobacco,  Conn.  State. 863,  865 

in  wheat  and  oat  straw 145 

ivory,  analyses,  Mass.  State 164 

limekiln,  analyses,  Mass.  State 164 

pine-cone,  analyses,  Ala.  College 290 

winter  and  spring  application  to 

newly  seeded  meadows,  R.I  779 

Asopia  costalis,  notes,  Iowa 989 

Asparagin,  behavior  in  the  body 732 

nutritive  value  for  herbivora . . 438,  532 

Asparagus  beetle,  notes,  Md 685 

1ST.  J 402 

canned,  analyses,  U.  S.  D.  A 220 

culture,  N.  C 1085 

varieties,  Ala.  College 785 

La 189 

Aspen,  ash  analyses  of  wood  and  bark 256 

Aspergillus  glaucus,  for  producing  cere- 

britis,  La 203 

niger,  notes 902 

Del 603 

Aspidiotus  aurantii,  notes,  La 409 

cit.rinus,  notes,  La 409 

ficus,  notes 409 

nerii,  notes,  La 409 

perniciosus,  notes 935 

TJ.  S.D.A 900 

Aspidisca  splendoriferella,  notes,  Conn. 

State 883 

Aspidistra  lurida  variegata,  notes,  N.  J. . . . . 401 

Aspidium  filix-mas,  essential  oil  of  root 252 

Asplerdum,  cause  of  leaf  sickness,  TJ.  S. 

D.  A 517 

Assimilation  of  calcium  chloride  by  plant 

tissue 923 

carbonic  acid  by  green 

plants 614 

food  as  affected  by  frac- 
tional feeding 259 

free  nitrogen  by — 

algae 649 

mustard  species,  D.  S. 

D.  A 693 

non-leguminous  plants.  923 

plants 649,818,1037 

gaseous  nitrogen  of  air  by 

microbes 923, 1010 

inorganic  food  constituents 

by  animals 822 

lime  and  phosphoric  acid 

in  animal  body 1020 

Association,  German  Dairy 360 

Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations — 

Chicago  meeting 269,  272 

officers 277 

sections 277 

Association  of  Bavarian  Representatives  of 

Applied  Chemistry,  convention 253 

Association  of  Economic  Entomologists 543 
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Association  of  Economic  Entomologists,  IT. 

S.D.A 514,543 

Association  of  German  Agricultural  Experi- 
ment Stations,  convention 356 

Association  of  German  Apothecaries,  con- 
vention   35G 

Association  of  German  Experiment  Sta- 
tions, report,  1893 929 

Association  of  German  Naturalists  and  Phy- 
sicians, convention 350, 356 

Association  of  German  Sugar  Beet  Indus- 
try   749 

Association  of  Official  Agricultural  Chem- 
ists  -- 510 

Association  of  Swiss  Analytical  Chemists, 

annual  meeting . 543 

Aster  beetles,  means  of  combating,  Conn. 

State...-. 883 

notes,  Conn.  State  .-. . .-. . .-. . 879,  883 

Aster  longulus,  notes,  Minn 659 

Asters,  fertilizers  for,  Conn.  State 879 

nematode  diseases,  Conn.  State 879 

Astragali,  notes 936 

Astragalus  alpinus,  notes 809 

bisulcatus,  notes,  Colo 319 

caryocarjms,  notes,  Colo 319 

drummondii , notes,  Colo 319 

elatiocarpus,  notes,  Minn 659 

glycyphyllos,  feeding  value  of. . . 655 

mexicanus,  notes,  Colo 319 

mollissimus,  notes,  Colo. 319 

scorbinatulus,  notes,  Minn 659 

serieoleueus , notes,  Colo 319 

spp.,  nomenclature,  Minn 659 

notes 808 

Athysanus  instabilis,  notes,  Mich 791 

Atmosphere  and  plants,  exchange  of  carbon- 
ic acid  and  oxygen  between.  729 

assimilation  of  gaseous  nitro- 
gen by  microbes 923 

composition 255,819 

devoid  of  oxygen,  vegetation 

in 539,617 

temperature  of  higher  regions 

of 924,1029 

Atmospheric  agents,  influence  on  pyocyan- 

ogenic  bacteria 729 

nitrogen,  acquisition  by  plants 

and  microorganisms 747 

nitrogen,  assimilation  by — 

white  mustard 649 

white  and  black  mustard, 

U.  S.D.A 693 

Atriplex  spp.,  notes - - - 912 

Attacus  cecropia,  notes,  S.  Dak 206 

Aurora,  international  cipher  code  for  corre- 
spondence respecting,  IT.  S.  D.  A 1086 

Australian  rye  grass,  notes,  Cal 577 

sugar-cane  insects,  U.  S.  D.  A. . 514 

Austria,  varieties  of  barley  grown  in 1029 

Austrian  brome  grass,  notes,  Can 625 

pine,  notes,  Pa 54 

Autumn  catch  crops,  culture 128 

coloring  of  leaves 1037 

Avena  sativa,  notes 844 
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Aveim  sativa , notes,  111 856 

Awned  bunch  grass,  analyses,  N.  C 64 

Awnless  brome  grass,  notes,  Wyo 679 

Ayrshire  cows,  composition  of  milk 945 

for  butter  and  cheese  pro- 
duction, Yt 319 

Azotin,  available  phosphoric  acid  in.  N.  C.  288 

Babcock  milk  test  ...:.. 349,  440,  635,  645 

Conn.  State 689 

111 323 

Wis 82,507 

Baby  cream  separator,  description,  Ind 

trials 

Bacilli,  anthrax,  behavior  in  milk 

chemical  composition 

in  ripening  cheese,  Iowa 

locomotion 

pathogenic,  non-motile,  in  pigs,  U. 

S.  D.  A 

Bacillus  acidi  lactici,  notes 

aromaticus , notes 

of  cheese,  Iowa 

caulivorus,  notes 1018,1019 

diatrypeticus  casei , notes 1081 

diphtheria i,  notes 1046 

guillebeau,  notes 92  L 

mycoides , notes 615. 

pyocyanus,  notes 1018 

schafferi , notes 921 

subtilis , notes 902 

Bacteria,  acetic  acid,  botanical  study 650 

anaerobic,  in  rancid  butter 1047 

and  fermentation,  review  of 

works 650 

animal  diseases 734 

as  affected  by  formic  aldc-hyd 924 

light. .......  435 

causing  rancidity  of  butter 816 

chemistry 345,  435 

cultures  for  ripening  cream,  Conn . 

Storrs 996 

isolation  of  rennet  from, 

Conn.  Storrs 363 

diastatic  action 254, 435 

effect  on  rancidity  of  butter 1023 

for  inoculating  soils 924,1013 

fruit-tree  blight  due  to,  Ala. 

College 592 

in  butter,  Iowa 208 

buttermilk,  Iowa 208 

caterpillars  ■ 819 

cheese  curd,  Iowa 208 

hot  springs , 650 

. milk 260,349,431, 1043 

rennet,  Iowa 208 

river  water,  destruction  by  in-- 

fusoria 127 

root  tubercles  of  leguminous 

plants Ill 

the  dairy,  Conn.  Storrs 1003 

ripening  of  cheese 1061 

their  relation  to  dairying 454 

whey,  Iowa. 208 

pathogenic,  in  domestic  animals, 

U.  S.  D.  A 


1055 

1045 

254 

819 


1058 

1062 

208 
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Bacteria,  toxicogenic,  in  domestic  animals, 

TJ.S.D.A 512 

Bacterial  affection  of  grapes 1099 

disease  of  ask  trees 348 

beans,  54.  J 400 

cue  ambers,  Mass.  State  192 

eels 733 

lettuce,  Vt 309 

plants 1018, 1030 

bibliograp  by, 

Conn.  State..  1078 

flora  of  the  Atlantic  Ocean 663 

gummosis  of  sugar  beets 731 

Bacteriological  and  vacuum  oven 729 

examination  of — 

blood  in  sepsis,  pyaemia, 

and  osteomyelitis 927 

feeding  stuffs 1028 

human  millc 130,254 

water 435,819,1098 

Bacteriologist,  report,  54.  H 60 

Bacteriology,  abstract  of  articles 563 

dairy,  in  Denmark,  U.  S.  D.  A . 609 

in  dairying. . . 361, 440,  927, 1043, 1101 

relation  to  chemistry 1098 

mycology  and 
physiology  ..  1098 

of  air  from  great  altitudes  . . . 345 

egg  albumen  129,  223 

Bacterium  mori,  notes 424 

Bagworm,  locust,  notes,  Ariz 992 

notes,  Ky 684 

54.  C 498 

Baking  powder,  analyses,  Mass.  State 194 

properties  and  gluten  content  of 

flour 257 

Balance,  hydrostatic,  Sartorius’s  new  form  251 
Balances,  analytical,  attachment  for  holding 

the  rider 251 

Balbiania  faleatula,  notes,  TJ.  S.  D.  A 514 

rileyi,  notes,  TJ.  S.  D.  A 514 

Bald  cy press,  notes,  Pa 54 

Balm,  variegated,  notes 741 

Balsam  flr,  notes,  Pa 54 

Banana  blight,  treatment 354 

borer  in  Trinidad,  TJ.  S.  D.  A 328 

culture  in  Honduras 134 

decay,  54.  J 401 

fermentation 128 

invertasoin 252,329 

propagation,  properties,  and  uses. . 652 

sugar  determination  as  affected  by 

a ferment 127,223 

Bands,  tin,  for  fall  cankerworm,  Me 63 

Baptisia,  a hybrid 741 

Barbarca  intermedia,  cabbage  grafted  on . . . 1089 

vulgaris,  notes,  54.  J 398 

Barbary  duck 439 

Barium  hydrate  in  butter  analysis 252 

volumetric  determination 647 

Bark  beetles,  notes,  W.  Va 311 

pine,  notes,  Ky 884 

Barkliousia,  grafted  on  dandelion 1089 

Bark  louse,  maple,  notes,  Ky 884 

oyster-shell,  notes,  54.  C 498 
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Bark  louse,  scurfy,  notes,  54.  C 498 

spent  tan,  analysis 53S 

Barley,  analyses 614 

54.  C 64 

and  pea  fodder,  analyses,  Conn. 

Storrs 596 

calendar 717 

classification  of  Australian  varieties . 1029 

convposition  at  different  stages 1098 

on  plats  differently  ma- 
nured   1098. 

crop  statistics,  TJ.  S.  D.  A 328,  612 

cross  fertilization 808 

culture  for  malting  purposes 716 

Danish,  analysis 626 

date  for  sowing 623 

dry  matter  in,  TV  is 482 

effect  on  butter 724 

milk 969 

Egyptian,  composition 256 

fertilizer  experiments 702,  704,  712 

field  experiments,  Minn. . '. 1073 

for  hay,  Cal.. 577,578 

pigs 809 

formation  of  saccharose  during 

germination  728 

germination  test 628,  910 

green  manuring  with  sweetpea  for. . 701 

ground,  analyses,  Can 631 

Mass.  State 194 

Hanna,  variations 924 

influence  of  harvesting  conditions  on 

quality... 716 

iron  on  growth 1094 

irrigation  experiments,  Utah 691 

meal  for  pigs,  Mass.  State 200 

nitrogen  assimilation  by 616 

nitrogenous  manures  for 852 

nutritive  solution  for  sand  cultures . 773 

or  rye  vs.  wheat  bran  for  pigs 429 

root  development,  TVis.. 482 

rotation : 713 

Russian,  analysis 256,626 

and  Danish 625 

for  brewing 256 

horses 626 

salt  as  fertilizer 70S,  712 

seeding  at  different  rates 718 

in  drills  and  broadcast,  54. 

Dak 679,717 

seed  selection 623,719 

soil  preparation,  Pa 39 

straw  analyses,  Can 63! 

as  litter 144 

varieties 332,  623,  625,  712,  924, 1029 

Cal 577 

Colo 870,1074 

Mich 794 

Minn 1073 

54.  Dak 178,679 

Utah 51 

water  required  by,  TVis 484 

water-soluble  carbohydrates  in . . . : . . 648 

wild,  notes,  Colo 306 

Barnyard  grass,  analyses,  54.  C 64 
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Barnyard  grass,  notes 911 

manure.  (-See  also  Manure.) 

analyses 141, 152,  153, 634 

X.  Y.  Cornell. . . 390  j 

assimilability  of  nitrogen 

in 651 

care  and  use 139 

definition  and  composi- 
tion   141 

definition  and  composi- 
tion, Fla 596 

effect  on  potato  scab,  R.I.  590 
soils  and  roots . . . 141 

soil  water,  Wis . . 483 

fermentation 146, 147, 149 

Utah 35 

French  in  vesti  gations 139 

for  corn,  S.  C 1071 

cotton 332 

Ark 174 

grasses  and  pasture 

lands 707,710 

mangel- wurzels  .705, 713, 933 
mulching,  N.  Y.  Cor- 
nell  - . 584 

oats,  Conn.  Storrs 579 

peach  trees,  U.  J 397 

potatoes  . . . 702,  708,  715, 933 

FT.  J 393 

ruta-bagas 706,713,933 

sweet  potatoes,  H.  J. . 394 

potatoes,  Conn. 

State 865 

tobacco,  FT.  J 392 

tomatoes,  N.  J . 393 

wheat 705,332 

H.  Y.  Cornell. . . 867 

Utah 34 

history  of  use 141 

housed  vs.  unhoused,  Utah  35 

lasting  effect 158 

losses  by  exposure 154 

in  loose  and  com- 
pact heaps 330 

management 153,255,820 

methods  of  applying,  Utah  34 

nature,  care,  and  uses 621 

preservation 329, 

346, 436,  548,  651, 1098 
production,  N.Y.  Cornell-  387 

reactions  in 148 

soil  improvement  with. . . 730 

solid  vs.  liquid,  Utah 35 

use  and  value 155 

Utah 34 

vs.  commercial  fertilizers 

for  wheat,  Ind 186 

green  manure 140,436 

with  and  without  muriate 
of  potash  for  corn, Mass. 

Hatch 292 

Barometric  observations  at  sea,  U.  S.  D.  A . . 1087 

Basal  rot  of  daffodils  1030, 1099 

Bascanion  flagellum  frenatumn,  sp.,  U.  S. 

D.  A 
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Basidiomycetes,  affinities 648 

classification 648 

Bath  for  insoluble  phosphoric  acid 386 

H.C  ....  278 

Bathurst  bur,  notes 263 

Bat  manure,  analyses,  Cal 575 

La 861 

. Mass.  State 165 

Miss 737 

Batrachians  of  Death  Valley,  California, 

U.  S.  D.  A 90 

Bean  beetle,  spotted,  notes,  U.  S.  D.  A 328 

horse,  effect  of  nickle  salts  on 697 

mung,  notes 908 

new 1039 

weevil,  four-spotted,  notes,  Del 410 

notes,  Del 410 

Beans,  analyses,  Can 631 

anthracnose 629 

assimilation  of  ammonia  by 225 

bacterial  disease,  N.  J 400 

canned,  analyses,  U.  S.  D.  A 220 

castor,  in  India 435 

cocoa,  determination  of  quality 1026 

English  horse,  analyses,  Can 631 

notes,  Cal 577 

fertilizer  experiments  in  Italy 1029 

germination  test 628 

grafting  peas  on 1089 

kidney,  grafting 1089 

mildew  of,  Conn.  State....  878 

proteids  of,  Conn.  State 1080 

Lima,  notes,  Ala.  College 785 

Mexican,  notes,  Colo 1074 

notes,  Colo 871 

Fla 790 

Oreg 877 

varieties,  Colo 1074 

La 189 

Okla 983 

S.  C 982 

Beard  grass,  analyses,  H.  C 64 

twisted,  analyses,  FT.  C 64 

Beech,  ash  constituents  and  nitrogen  as 

affected  by  seed  production 256 

grafting  in  open  air 1018 

leaves,  composition 916 

Beef  and  milk  production  by  upland  and 

lowland  cattle 349 

cost  of  production 240 

fat  in  lard,  estimation 728 

production,  corn  silage  for 632 

FT.C 687 

quality  as  affected  by  food 241 

Beer,  corn  for  the  manufacture  of 656 

U.S.D.A.  326 

method  of  analysis 261 

U.S.D.A 571 

Beestings  and  rheumatism,  U.  S.  D.  A 328 

Beekeeping  experiments,  U.  S.  D.  A 101 

Beeswax,  production  in  United  States,  U. 

S.  D.  A 1005 

secretion,  U.  S.  D.  A 102 

Bees,  feeding  extracted  honey,  U.  S.  D.  A. . . 103 

food  plants,  U.  S.  D.  A 102 
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Bees,  heredity  in 821 

notes,  R.  I 793 

removal  of  queen,  to  prevent  swarm- 
ing, TJ.  S.  D.  A 102 

Beet  chips,  treatment  with  heated  air 735 

diffusion  residue,  fermented,  effect  on 

animals 130,  341 

juice,  determining  specific  gravity 728 

leaves,  ensiled,  for  fattening  sheep  and 

oxen 243 

nematodes,  influence  of  potash  salts 

on 732 

notes 1011 

scah,  treatment  of  beet  seed  for 1031 

seed  balls,  relative  values  of  different 

sizes 653 

improvements  in  growing 731 

methods  of  growing  high  grade  731 
productinNebraskainl893,  TJ.  S. 

D.  A 1005 

treatment  for  beet  scab 1031 

value  of  home  grown  and  im- 
ported, TJ.  S.  D.  A 1004 

yield,  value,  and  cost,  U.  S.  D.  A.  1004 

sugar  analyses,  Cal 581 

manufacture 261 

statistics,  Nev 293 

product  of  United  States  in 

1893,  U.  S.  D.  A 1004 

webworm,  notes,  IT.  S.  D.  A 101 

Beets,  analyses,  Mass.  State 992 

and  corn  silage  for  milk  production.  969 

characteristics 652 

culture  experiments 652 

fertilizer  tests 346 

Mass.  State 171 

fodder,  analysis 538 

for  milk  production,  Ohio 887 

garden,  notes 910 

improvements  in  cultivation 731 

leaf-spot  disease 653 

mother,  storage,  IT.  S.  D.  A 1004 

nematode  on 1011 

notes,  Ala.  College 785 

Fla 790 

Mass.  Hatch 783 


Page. 


Bembecia  margincita,  notes,  N.  J 403 

Bent  grass,  Rhode  Island,  analyses,  N.  C 64 

notes,  R.  I 786 

Berlin  meat  market,  monthly  review 541 

Bermuda  grass,  notes,  La 161 

Bernburg  Experiment  Station 865 

Berry,  buffalo,  notes,  Ala.  Canebrake 586 

Betula  alba , notes 631 

lutea,  notes 631 

papyrifera,  notes 631 

pomifoliella,  notes 631 

Bibliography  of  loco,  Colo 319 

Ohio  botany 280 

tannoids 134 

works  on  fungus  and  bac- 
terial diseases  of  plants, 

Conn.  State 1077 

Bichromate  of  potassium  for  preserving 

milk  samples,  TVis 83 

Big  head  of  domestic  animals,  Ala.  College.  79 

Bill  hug,  corn,  notes,  N.  J 402 

notes,  TJ.  S.  E.  A 101 

Bindweed, notes 529,539 

Biochemistry,  importance  of  study 454 

Biologist,  report,  Ala.  College 797 

Ya s 797 

Biology  and  anatomy  of  phylloxera,  recent 

works 1100 

of  phylloxera 822 

Uredinece 663 

Biota  orientalis,  notes,  Pa 54 

Birch  bucculatrix,  notes 631 

grafting  in  open  air. . . 1018 

Birds,  htematozoa  of 730 

of  Death  Yalley,  Cal.,  TJ.  S.  D.  A 90 

Michigan,  bibliography,  Mich 161 

notes,  Mich 161 

laws  for  protection, 

Mich 161 

protection 257 

sarcosporidia  in,  TJ.  S.  D.  A 513 

wild,  useful  and  injurious 1031 

Birotation  of  dextrose 251 

Bisulphide  of  carbon.  (See  Carbon  bisul- 
phide.) 

Bitter  cheese,  cause 1101 


R.  1 590 

propagation  by  leaves  and  seed  stems . 652 

selection  by  polarization 437 

subirrigation,  TV.  Ya 680 

varieties,  La 189 

Okla 983 

Pa 53 

Beetle,  European  fruit-bark,  TV.  Ya  311 

spruce-bark,  notes,  TV.  Ya 311 

Beetles,  defensive  blood-squirting 1100 

leaf,  on  cottonwood,  S.  Dak 206 

willow,  S.  Dak 206 

Beggar  weed  as  a feeding  stuff,  L*. 176 

culture  experiments,  La 176 

Begonias,  cause  of  leaf  sickness,  TJ.  S.  D.  A . 517 

subject  to  bacterial  disease 1018 

Belgian  flax,  culture  experiments,  N.  Dak . . 178 

National  Library  of  Agriculture  ..  2 

Belleville  dock,  not§s,  N.  Y.  Cornell 875 


grass,  analyses,  In  . C 

64,65 

milk,  caused  by  feeding  Swedish  tur- 

nips 

1044 

cause 

....  656,720,1043 

rot  of  apple,  N.  C 

497 

notes.  Ark 

1076 

Blackberries  and  raspberries,  N.Y.  Cornell.  394 

diseases  

N.  C 

498 

fungicides  and  insecticides  for, 

N.  Y.  Cornell 

684 

orange  rust,  111 

876 

varieties,  Ark 

1075 

Colo 

870,871 

Del 

585,593 

Ind 

984 

La 

190 

Me 

985 

Md 

983 
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Blackberries,  varieties,  Mass.  Hatch 302,681 

Miss 301 

N.  Y.  Cornell . 584 

FT.  Y.  State 786 

FT.C 496,873 

Pa 53,1076 

Tenn 856 

Utah 53,  681 

Blackberry  cane  sawfly,  notes,  FT.  J 403 

crown  borer,  notes,  F".  J 403 

leaf  miner,  notes,  Del 593 

• pests,  notes,  FT.  J 402 

Black  bindweed,  notes 529 

Blackbirds  as  enemies  of  walnut  span- 

worm,  U.  S.  D.  A 100 

Black  blister  beetle,  notes,  Md 685 

cherries,  chemical  composition  of 

juicev. - 648 

currant  mite,  notes,  Great  Britain. . . 740 

grub,  notes,  La 206 

headed  worm,  notes,  U.  S.  D.  A 800 

jack  ashes,  analyses,  Ala.  College 290 

knot  of  plums,  notes 1031 

Mass.  Hatch. . . 309 

Mass.  State..  193,194 

H.  H 61 

FT.  C.. 498 

larch,  notes,  Pa 54 

locust,  motes,  Ky 884 

lupine,  composition 264 

digestibility 264 

mold,  notes,  Del 603 

Me 60 

mustard,  assimilation  of  free  atmos- 
pheric nitrogen,  by,  U.  S.  D.  A 693 

paria,  notes,  Mass.  Hatch 681 

peach  aphis,  notes,  Del 592 

pepper,  adulteration 915 

analysis 916 

rot  of  grapes,  notes,  FT.  H 61 

H.C 498 

E.  I 792 

treatment 257,  1100 

quince,  notes,  Conn.  State 878 

tomato,  notes,  Fla 790 

soils,  humus  in,  Ind 559 

spruce,  notes,  Pa 54 

spot,  notes,  H.  J 399 

of  roses,  notes,  Conn.  State 879 

Blacksmith,  dietary  of,  Conn.  Storrs 595 

Bladder  ketmia,  notes,  1ST.  J *399 

Blanyulus  guttulatus,  notes ...- 530,531 

Blight,  fire,  of  apples  and  pears,  FT.  C 497 

fruit  tree,  Ala.  College 592 

leaf,  of  celery,  Conn.  State 878 

Mich 788 

cucumbers,  Mass.  State 392 

grapes,  H.  C 498 

pears,  Del 591 

Me 60 

FT.C 497 

E.  I 986 

strawberries,  Mass.  Hatch . 681 

FLC 498 

S.  Dak 194 
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Blight,  leaf,  of  strawberries,  Tenn 585 

tomatoes,  Del 591 

of  bananas,  treatment 354 

cherries,  Mass.  State 194 

oats,  Del 607 

orn  amental  ferns 937 

palm  leaf 1104 

peaches,  Del 591 

H.  Dak 194 

plums,  H.  C 498 

potatoes,  Del 591 

Md 978 

H.  H 61 

E.I.... 789 

Yt 306,307,988 

quinces,  H.  C 498 

tomatoes,  Fla 790 

variegated  plants,  H.  J 401 

orchid  leaves 937 

Blind  staggers,  Ark 995 

Blissus  leucopterus,  notes,  Me 63 

Blister  mite,  notes,  F.  C 498 

beetles,  notes 631 

Md 685 

U.S.D.A 101 

Blood  albumen,  analyses,  Conn.  State 777 

coagulation  and  curdling  of  milk 

with  rennet 1032 

dried,  analyses,  Ala.  College 290 

La 861 

N.J 288 

E.1 290 

available  phosphoric  acid  in, 

F.C 288 

for  grass  and  oats,  Conn. 

Storrs 575,579 

sweet  potatoes,  F.  J . 394 

vs.  nitrate  of  soda  for  wheat, 

Ohio 165 

in  sepsis,  pyaemia,  and  osteomyelitis, 

bacteriological  examination  of 927 

of  animals,  albuminoid  substances 

and  haematines  from 438 

tuberculous  cattle,  infectiousness  927 

Blood-red  ladybird,  notes,  La 409 

Blood-squirting  beetles 1100 

Blue  grass,  Kentucky,  analyses,  Conn. 

Storrs 596 

culture  experi- 
ments, Mass. 

. State 171 

notes 910 

E.  1 786 

Texas,  notes,  Ala.  College 578 

Cal 577 

La 161 

worm,  notes,  U.  S.  D.  A ...... . 101 

lupine,  analyses,  Mass.  State 171 

culture  experiments,  Mass. 

State 171 

stem,  notes,  Wyo - 679 

vitriol,  for  pourridie  of  grapes 1031 

Blue  weed,  notes  529 

Boarmia  plumigeraria,  notes,  U.  S.  D.  A ...  100 

1 Boar,  wild,  and  domestic  swine,  crosses 733 
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Body,  animal,  experiments  on-  formation  of 


urea  in 1101 

formation  of  urea  in 1100 

weight  of  different  parts  in  breeds 

of  cattle 1101 

Boiler  soot,  analyses,  Mass.  State 164 

Boiling  and  steaming  meat 336 


Bokhara  clover . (See  also  Sweet  clover.) 

analyses,  Mass.  State 171 

culture  experiments 808 

Mass. 

State  171 

Utah . . 38 


for  bees,  U.  S.  D.  A 102  j 

root  tubercles,  111 855  I 

Boletus  edulus,  notes 803,  819 

Bollworm,  corn,  notes,  Del 790 

in  Australia,  U.  S.  D.  A 328 

notes,  Ala.  College . . .-.  63 


La 189 


Me 63 

N.J 402 

E.I 792 

Tenn 594 

U.S.D.A 517 

on  sweet  corn,  La 189 

Bomby lids,  parasitic  on  grasshoppers 1100 

Bone,  analyses,  Conn.  State 777 

Gra 737,1103 

Ky 290 

Mass.  State 487 

Miss  737 

-N.J 164,288 

It.  I 290 

char  screenings,  analyses 621 

codfish,  analyses 621 

determination  of  phosphoric  acid  in  . 1009 

dissolved,  analyses,  Ala.  College 290 

Cal 575 

Conn.  State 777 

Ky 290 

hT.J 288,571 

for  grasses  and  pasture 

lands -. 710 

ruta-bagas 713 

for  tobacco,  Conn.  State 866 

ground,  analyses,  N.  J 571 

detection  of  ground  horn,  etc., 

in 466 

steamed  and  ground  for  cereals 346, 703 

meal,  analyses 621 

Ala.  College  290 

La 861 

Vt 164,  291 

available  phosphoric  acidin,N.C  288 

determination  of  nitrogen  and 

phosphoric  acid  in 802 

for  grasses  and  pasture  lands . . 710 


turnips 709,713 

Boneblack,  dissolved — 

analyses,  Conn.  State 777  | 

Mass.  State 164,  487  j 

for  corn,  It.  I 778,  779 

Ya 862 

and  potatoes.  Conn.  Storrs ....  573 


Page. 


Boneblack,  dissolved— 

for  grass  and  oats,  Conn.  Storrs 575,  579 

soja  beans  and  cowpeas,  It.  1 779 

sweet  potatoes,  hT.  J 394 

tomatoes,  N.  J . 393 

wheat,  Va 495 

Bones  and  teeth,  mineral  matters  of 654 

as  fertilizer,  hi.  J 390 

fluorine  content 822 

Bookworms,  ravages,  U.  S.  I).  A 328 

Boracic  acid  for  preserving  milk 1047 

in  hop  plant : 539,  619 

natural  products 126 

Borax  solution,  reaction  of  sugars  with 647 

Bordeaux  mixture— 

and  London  purple  on  small  fruits, 

Mich 793 

Paris  green  for  apple  scab,  Me 1077 

rose  hugs,  It.  I 792 

as  a fungicide,  Iowa 62 

Mass.  Hatch 309 

for  anthracnose  of  raspberries,  Me 60 

watermelon,  Del :788 

apple  scab,  Me. 1077 

N.H 61 

K.  Y.  Cornell 683 

and  hitter  rot,  Ark 1076 

and  pear  scab,  Conn.  State  . . . 877 

banana  blight 354 

black  knot  of  plums,  Mass.  Hatch. . 309 

rot  of  quinces,  Conn.  State. . . 878 

tomatoes,  Fla 790 

brown  rot  of  plums,  Ky 876 

carnation  rust,  Mass.  Hatch 309 

grapes,  Conn.  State 878 

lesser  vine  chafer,  hT.  J 403 

mildew  of  Lima  beans,  Conn.  State.  878 

oedema  of  apple  trees,  hT.  Y.  Cornell . 880 

peach  diseases,  FT.  Y.  Cornell 684 

rot,  hT.  C 873 

pear  scab,  N.  EL 61 

hT.  Y.  State.... 986 

and  apple  scab,  K.  H 61 

leaf  blight,  K.  1 986 

potato  blight 629 

Del 591,  787 

Iowa 59 

Md 978 


K.  I 789 

Vt . . . 307,988 

diseases,  U.  S.  D.  A 1004 

rot 425,426 

Me 60 

hi.  H 61 

Yt 307 

scab,  E.I 789 

quince  scab,  Conn.  State 878 

rose  rust,  Conn.  State : 879 

spot  disease  of  cherries,  Iowa 59 

currants,  Iowa 59 

tomato  blight,  Fla 790 

methodof  applying,  for  potato  rot,  Conn. 

State 878 

preparation  and  use 629 

Del 592 
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Bordeaux  mixture — 

preparation  and  use,  N.  Y.  Cornell. 684 

S.  Dak 206 

Boreal  ladybird,  notes,  N.  J 404 

Borer,  apple,  treatment,  N.  J 402 

cane,  notes,  N.  C 498 

red-necked,  N.  J 403 

celery,  notes,  Mich 79^ 

crown,  notes,  N.  J 403 

1ST.  C 499 

currant,  notes 985 

elm,  notes,  Ky 884 

flat-headed,  notes,  Md 685 

N.  C 498 

Tenn 310 

hop  vine,  notes 629 

in  fig  trees,  IT.  S.  D.  A 328 

peach,  notes  on  treatment,  N.  J 402 

root,  notes,  N.  C 498, 499 

round-headed,  notes,  Md 685 

N.  C 498 

Tenn 310 

• squash,  treatment,  N.  .1 405 

Boron  compounds,  preparation  and  use,  N. 

Y.  Cornell 684 

Bosnian  Trappists’  cheese,  composition 1060 

Botanic  garden  of  university,  Cal 563 

Botanical  investigations  at  Halle  Station  . . 382 

monograph,  prize  for 825 

studies  of  Minnesota 659 

study  of  acetic  acid  bacteria 650 

Botanist,  report,  Ala.  College 415,797 

Colo ' 898 

Idaho 898 

La 161 

Mich 683 

Minn  324 

Nebr, 216 

N.J 399 

N.Y 740 

N.  Dak 216 

Tenn 899 

Yt 306 

Wyo 325,692 

Botany,  abstracts  of  articles.  161, 279,  480,  563, 855 

and  chemistry  of  the  peanut 728 

Division,  U.  S.  D.  A 90,  326, 667 

of  Ohio,  bibliography 280 

sundry  investigations, N.Y. Cornell  879 

Bot,  cottontail,  notes,  U.  S.  D.  A 327 

fly  of  horses,  notes 263 

Botrytis  cinerea,  notes 348, 449 

Conn.  State J879 

on  grapes 351 

potatoes 263 

w eh  disease  produced  by.  1031 
longibrachiata,  notes,  Conn.  State.  879 

parasitic  on  insects 438 

parasitism  of  a species 1100 

tenella,  for  destruction  grubs 822 

for  destruction  grubs,  TJ. 

S. D.  A 101 

repression  of  canker- 

worms  257 

notes,  Del 791 
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Botrytis  vulgaris  (?),  notes,  Mass.  State 192 
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lanceolata,  notes 1021,1022 

rapa  annua,  notes 844 

Bread  acidity 727 

and  flour,  fat  determinations 439, 647 

fat  determination 1 520 
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ments   1032 

effect  on  milk  pro- 
duction  970,1033 
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Bucculatrix  canadensisella,  notes 631 

notes,  Tenn 310 

pomifoliella,  notes,  Tenn 310 

Buckwheat,  analyses,  Conn.  Storrs 596 

Mass.  State 171 

X.  C 64 

condition  October,  1893,  D.  S. 
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Caleothrips  trifasciata,  notes,  Colo 311 

California  College,  notes 132 

olives,  analyses,  Cal 588 

oranges  and  lemons,  Cal ....  588 

prunes,  apricots,  and  peaches, 

Cal  086 

red  scale,  hymenopterous  para- 
sites of,  U.  S.  D.  A 900 

Station,  bulletins 286,  301,  683 

notes  . 351 

reports 190,214,  562, 563, 

567,  569,  571,  575,  576,  577,  578, 
581,  582,  586, 587,  588,  589,  590, 
592,  593,  594,  596,  603,  606,  607 

Caloptenus  atlanis , notes,  17.  H 64 

femur-rubrum,  notes,  1ST.  H 64 

Calorimetry  in  ice.  a new  oven  for 922 

Calosoma  cdlidum , notes,  La 206 

Calves,  feeding  experiments 129 

Pa 68 

horns,  prevention  of  growth,  17.  Y 

Cornell 204 

manure  production,  17.  Y.  Cornell  388 
new-born,  disinfection  of  navels...  259 

poisoning  by  cotton-seed  meal 825 

rearing 823 

skim  milk  and  linseed  meal  for 634 

for 634 

Ind 602 

wheat  food  for 1035 

whole  milk  for 634 

Cambridge  University,  degree  in  agriculture 

at 1035 

Cameiina  dentata,  notes 913 

sativa,  notes 629 

Camembert  cheese,  method  of  manufacture  1060 

Camphor  tree,  notes,  Cal 586 

Canada  field  peas,  notes,  Colo 871 

peas  and  oats,  culture  experiments, 

Mass.  State 171 

stations,  publications 232, 

234,  330,621,023,  625,  628,  629,  631,  632, 
633,  635,  637,  638,642,  643,  645,  646, 1022 

thistle,  notes 263,529 

Pa 62 


1140 


EXPERIMENT  STATION  RECORD. 


Cafiaigre  beetle,  notes,  Ariz 

K Mex 

Canary  grass,  American,  analyses,  N.  C. 


Page. 

. 992 

. 862 
64 


large,  notes,  Colo 871 

Cane,  blackberry,  sawfly,  notes,  1ST.  J 403 

borer,  notes,  3L  C 498 

red-necked,  notes,  N.  J 403 

sugar,  analysis,  La 159 

fermentation  by  Oulium  lactis  919' 
in  mixtures  containing  carbo- 
hydrates   538 

seeds  of  plants 818, 1027 

swamp,  analysis,  N.  C 64,65 

Canker  of  apple  trees 1030 

ash  trees 348 

ivy ■. 821 

worms,  notes,  Me- . 63 

N.C 498 

Tenn 310 

repression  by  Botrytis  te- 

nella  . . . 257 
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Caterpillar,  apple-tree  tent,  notes,  N.  C 498 

celery,  notes,  Mich 791 

clover  seed,  notes,  Iowa. 989 

leaf,  notes,  N.  C 498 

tent,  notes,  Tenn 310 

IT.  S.D.  A 101 

yellow -necked,  notes,  Tenn 310 

zebra,  notes 631 

Md 685 

Mich 791 

Caterpillars,  bacteria  in 819 

notes,  Ky 884 

Catnip,  notes,  N.  J 398,399 

Catolaccus  tylodermce,  notes,  Ohio 311,  312 

Cat-tail  millet  for  cows,  steers,  and  goats, 

N.  C 1081 

composition 1082 

Cattle,  amount  of  manure  voided  by 634 

and  horses  in  their  relation  to  cli- 
mate   655 

apple  pomace  as  food  for 439 


Page. 


Cattle  breeding 129 

Ohio 1034 

Government  measures  for 

promoting 258 

breeds,  proportionate  weight  of  dif- 
ferent parts  of 1101 

Commissioners,  Massachusetts 

Board 1041 

condition  in  the  Southwest,  U.  S. 

D.  A.. 608 

contagious  diseases 823, 927 

cooking  food  for 825 

dairy,  Danish,  TJ.  S.  D.  A. 608 

diseases,  Wyo 688 

Dutch 733 

feeding  and  management,  Wyo 71, 688 

raw  potatoes 813 

twigs 822 

fever,  Southern,  nature,  cause,  pre 

vention,  U.  S.  D.  A 608 

Texas, D.  S.D.  A 513 

foods,  adulterations 537 

in  California,  Cal 596 

patent,  H.  H 66 

recent  progress  in  analysis 

of 932,937 

hoof  disease ‘ 259 

industry  in  Colorado,  IT.  S.  D.  A 608 

in  Germany,  tuberculosis  in 1063 

Korean,  diseases  among,  TJ.  S.  D.  A . 608 

lumpy  jaw,  IT.  S.  D.  A 608 

manure,  concentrated 346 

number  and  value  in  three  years, 

U.  S.  D.  A 799 

parturition  in 439 

peanut  hulls  for 439 

plague,  Southern,  Nebr 414 

poisoning  by  eating  leaves  of  the 

yew  tree 1033 

feeding  cake  adulterated 
with  castor  bean ......  914  • 

cotton-seed  meal 733 

with  oil  cakes 733 

preparation  of  concentrated  foodfor.  349 
rations  in  time  of  scarcity  of  feed . 258, 439 
revision  of  adult  cestodes  of,  U.  S. 

D.  A 693 

shelter  for , Utah 195 

sporozoon  in,  U.  S.  D.  A 513 

ticks  and  Texas  fever,  relation  be- 
tween, Ark 995 

tuberculous,  infectiousness  of  blood 

of 927 

upland  and  lowland,  feeding  for  milk 

and  beef 349 

Cauliflower  seed,  germination  test 628 

Cauliflowers  as  affected  by  electric  light, 

N.Y.  Cornell 294 

irrigation  experiments,  Utah . 691 

notes,  Colo 870 

varieties,  Colo 1074 

La 189 

H.  Y.  Cornell 298 

winter  culture,  N.  Y.  Cornell.  298 
Caustic  alkali,  action  on  pepsin  ferment...  729 
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Caustic  potash,  preparation  and  use,  N.  Y. 


Cornell 684 

Cecedomyia  destructor.  ( See  Hessian  fly.) 

vaccinii,  notes,  U.  S.  D.  A 800 

Cecropia  larva,  notes,  IT.  S.  D.  A 101 

Cedar  apple,  notes,  Pa 62 

red,  notes,  Pa 54 

trees  as  a host  of  Roestelia  pirata, Yt.  308 

Celery  aphalarja,  notes,  Mich 791  * 

aphis,  notes,  Mich 791 

beetles,  notes,  Mich 791 

borer,  notes,  Mich 791 

caterpillar,  notes,  Mich 791 

disease,  notes,  Del 592 

fertilizer  tests,  Mass.  State 171 

grafted  on  parsnip 1089 

insects,  Mich 791 

TJ.  S.  D.  A 901 

leaf  blight,  Conn.  State 878 

Mich 788 

nematode  on 1011 

notes,  Oreg 877 

plusia , notes,  Mich 791 

seed  germination  test 628 

varieties,  La  . 189 

Cell,  ciliary,  absolute  strength 923 

contents,  life  history  as  affected  by  lig- 

nifi  cation 254 

division ' 729 

membranes,  thickening  in  epidermis 

of  roots 539 

vegetable,  carbohydrates 

in 817 

nuclei,  investigations 254 

nucleus  in  sprouting  seed r..  254 

physiology  of 818 

wall,  recent  observations 923 

Cells,  mucilage  and  resin,  in  Taxus  baccata . 923 

of  fungi,  anatomy 345 

of  thread-like  algfe,  anatomy 345 

Cellular  membranes,  vegetable,  chemical 

composition 434 

Cellulose,  animal,  studies 252 

chemistry  of 538, 647 

crystallization 434 

derivatives 261 

determination 459,  613,560 

fungus,  studies 252 

in  corn  at  different  cuttings, 

Iowa 977 

in  dry  beech  leaves  916 

investigations,  IJ.  S.  D.  A 511 

in  wheat  and  oat  straw 145 

solvent  for  1026 

substances,  review  of  studies  . . . 817 

Centaur ea  cyanus , notes 9 L3 

Centrifugal  cream  for  ice  cream 1067 

Del 796 

treatment  of  must 735 

Centrifuge  in  laboratories,  use 817 

Cephalothecium  roseum,  notes 617 

Cerastium  triviale,  notes 913 

Cercocarpus  betidoides , notes,  Cal 589 

parvifolius,  notes,  Cal 589 

Cercospora  angulata,  notes,  Mass.  State 194 
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Cercospora  apii,  notes,  Mich 788 

beticolor,  notes,  Nebr 60 

resedce , notes,  N.  J 401 

Ccrealine  feed,  analysis,  N.  J 410 

Cereals,  alucite  of,  in  France 1Q30 

American,  insect  foes,  TJ.  S.  D.  A . . . 516 

cross  fertilization 648,  807 

culture  experiments  in  California, 

Cal.. 577 

with  reference  to  phos- 
phates   436 

digestibility  and  nutritive  value  of  811 

growing  with  legumes 264 

production  in  Great  Britain 660 

soluble  fertilizers  for 347 

steamed  and  ground  hone  for 346 

Cerebella paspali,  germination  of  spores  .. . 936 

Cerebritis  of  domestic  animals,  Ala.  Col- 
lege   79 

horses  or  mules,  La  203 

Cerebro-spinal  meningitis  in  domestic  ani- 
mals, Del 603,795 

Ceroplastcs  cirripediformis,  notes,  La ...  409 

Jloridensis,  notes,  La 409 

Cestodes,  adult,  of  cattle,  sheep,  and  allied 

animals,  revision  of,  U.  S.  D.  A 693 

Chafer,  rose,  kerosene  emulsion  for,  N.  J..  403 

vine,  notes,  N.  J 402.  403 

Chaff,  rice,  analyses,  N.C 64 

Chamce  cyparis  lawsoniana,  germination 

tests,  Pa 61 

“ Chamberland  candles,”  description,  Cal. . 215 

experiments 

with 650 

for  sterilizing 
wines,  Cal 214 

Cliarbon  infection,  influence  of  extracts,  of 

thymus  and  testicles  on 734 

in  the  rabbit 823 

vaccination  against 103  J 

virus  inoculati  on  experiments 734 

Cheddar  cheese,  American 543 

making 724,725 

Cheese,  actual  and  calculated  yields,  N.  Y. 

State 604 

American  Cheddar 543 

analyses 956 

Iowa 210 

Mass.  State 207 

N.  Y.  State 85 

bacteria  in  the  ripening  of 1061 

hitter,  cause 1101 

Bosnian  Trappists’,  composition  ..  1060 

Camembert,  method  of  manufacture  1060 

cause  of  swelling 1061 

curing,  use  of  hygrometer,  N.  Y. 

State 214 

conditions  of  manufacture,  N.  Y. 

State 893 

curd,  bacteria  in,  Iowa 208 

decomposition  products  of 1062 

Edam  and  Gouda,  method  of  mak- 
ing  211,1060 

effect  of  peroxide  of  iron  and  sali- 
cylic acid  on  ripening 1062 
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3heese,  Emmenthaler.  ripening  under  ex- 
clusion of  air 1062 

and  French  soft 1060 

exhibition,  Swedish 928, 1033, 1061 

exportation  from  Norway 936 

factories,  notes,  IVis 506 

rations  for  cattle  for 540 

fat,  determination 1027 

U.S.D.A 511 


Page. 
208 
208 


Cheese  ripening  as  affected  by  hydrogen  per 
oxide,  low 
salicylic  acid 

Iowa 

changes  in  casein,  N.  Y 

State 86 

formation  of  fat  in 247 

investigation 130,  249 

N.Y.  State....  85 


in  milk  for 1060 

N.  Y.  State 996 

formation  of  fat  during  ripening  . . 1062 

from  sheep’s  milk 957 

Gouda,  manufacture,  N.  Y.  State. . . 213 

green  coloration 928 

composition,  N.  Y.  State 895 

influence  of  composition  of  milk 

on,  N.  Y.  State 604,  605, 689 

Lombardy,  cause  of  green  color  . . . 1061 

making  and  butter-making,  relative 

value  of  cows  for,  Yt 319 

Cheddar,  special  research  725 
directions; N .Y". State . 211,603,  605 
experiments  at  Kiel  Sta- 
tion  353 

from  normal  milk  rich  in 

fat,  N.  Y.  State 85 

in  Cheshire 725 

New  York,  N.Y.  State. 689, 892 

Sweden 928,1033,1061 

Switzerland  and  Hol- 
land   824,  928, 1033 

the  South 1060 

investigations  . 361, 724,  941, 1059 

Iowa 209 

loss  in 941 

Iowa 210 

N.Y.  State 85, 

603,605,  689,896 

milk  for,  Iowa 209 

payingformilkonquality.  440 

slam  milk  for 261 

testing  materials  for,  by 
eudiometric  method  . . 824, 928 

margarin 361, 1060 

method  of  sampling,  AVis 83 

microorganisms 1047 

mite,  description  and  repression, 


Iowa 990 

mold 1062 

of  different  ages,  analyses,  N.  Y. 

State 86 

percentage  of  fat  in 1060 

plants  for  coloring 1066 

prevention  of  adulteration 655 

pores  in 824 

production,  comparison  of  breeds 

for 1060, 1064 


from  milk  of  different 


qualities,  N.  Y.  State  897 
influence  of  advancing 


lactation  upon 1060 

of  pores  in 249 

ptomaines 1047 


ripening . 656, 734, 1061 


losses  in,  N.  Y.  State 

salt  to  prevent  swelling 

saponification  and  oxidation  process 
Sicilian,  manufacture  and  composi- 


86 

1061 

1047 


tion 734,1060 

skipper  in  hams,  U.  S.  D.  A 901 

notes,  TJ.  S.  D.  A 517 

spoilt,  examination  of 922 

swelling  caused  by  yeast 1097 

prevention 921 


water  and  digestible  nutrients  in, 


Wis 499 

Chemical  analysis,  tariff  of  rates,  Texas 562 

methods 457 

of  the  soil- 702,703 

and  bacteriological  studies  on  the 

white  of  the  egg 129 

physical  investigation  of 

soils 741,825 

physical  investigation  of  soils. 

Cal 562 


Seed  Control  Station,  Kalmar, 

Sweden,  report 1025 

classification  and  symbols  in  antiq- 
uity and  the  Middle  Ages 818 

constitution  of  silk 539 

Control  Station  at  Halmstad,  re- 
port  441 

Hernosand,  re- 
port   441 

deliorner,  analysis,  N.  Y.  Cornell . 205 

examination  of  durra 437 

investigation  of  butter  fat 727 

wheat,  Minn 867 

laboratory,  ventilation 539 

nature  of  cytoplasma  and  cell  nu- 
cleus  254 

processes  in  living  protoplasm . . . 434 

science  and  bacteriology 1098 

Society,  American 453 

study  of  cellulose  substances 817 

egg  albumen 223 

German  wines 441 

nature  and  greening  of 

oysters 733 

Chemist,  report,  Ala.  College 415,797 

Colo 898 

Del 562 

Idaho 898 

La 159 

Md 509,899 

Mich 676 

Minn 324 

Nebr 216 

Pa 89 

K.  1 775 
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Chemist,  report,  Tenn 899 

Utah 89 

Ya 797 

Wyo 325,692 

Chemistry,  abstracts  of  articles 28, 

159,  278,  384,  559,  676,  775,  975 

agricultural,  progress  in 224,  538 

and  botany  of  the  peanut 728 

physiology  of  leaves 127,  344 

Applied,  International  Con- 
gress of 660 

Division, U.  S.  D.  A. . 218,  219,  510, 1004 
of  assimilation  of  carbonic  acid 

by  green  plants  434, 614 

bacteria 345, 435 

flower-coloring  material 1026 

honey,  Haenle’s  647 

living  protoplasm  - 922 

milk  and  its  products 440 

plant  fibers 538,  647 

relation  to  agriculture,  Ula. . . 569 

tobacco 256 

Chemists,  Association  of  Official  Agricul- 
tural   510 

Swiss,  Analytical,  annual  meet- 
ing   433,  543 

Chenopodium  album.  ( See  Pigweed.) 

glaucum,  notes 913 

polyspermum,  notes 913 

seeds  in  flour . . 823 

Cherries,  black,  chemical  composition  of 

pure  juice  of 648 

red,  composition  of  juice 648 

sand,  for  stocks,  Iowa 982 

varieties,  Ala.  College 299 

Cal... 586,587 

Colo 870 

La 190 

Me 985 

Mich 793 

N.  C 496 

Oreg 877 

Utah ...  681 

Cherry,  almond  grafted  on 1089 

aphis,  notes,  Del 593 

blight,  notes,  Mass.  State 194 

diseases,  N.  C - - - 498 

mildew,  notes,  Mass.  State 194 

peach  grafted  on 1089 

prune  grafted  on - 1089 

scab,  notes,  Iowa - 989 

spot  disease,  Iowa 59 

Mass.  State... 194 

tree  tortrix,  notes,  U.  S.  D.  A 328 

Chess,  notes 625 

Chestnuts,  analyses,  Pa 53 

culture,  Pa 53 

cylindrosporium  on 731 

horse,  for  domestic  animals 439 

Chicago,  climate  of,  U.  S.  D.  A 219 

gluten  meal,  analyses,  Yt 312 

maize  feed,  analyses.  Yt.- 312 

Chicken  feed,  analyses,  Mass.  State 194 

Chickpea,  experiments  in  India 333 

notes - 627,820,908 


C hickory,  notes,  N.  J 

Children,  health  of,  effect  of  milk  supply  of 

Leipsic 

Chilicorus  bivulneras,  notes,  La 

Chinch  bug,  damage  by,  Me 

notes,  Me.... 


Page. 


927 

409 

63 

63 


U.  S.  D.  A 101,514 


Chinese  arbor  vitae,  notes,  Pa 51 

juniper,  notes,  Pa 54 

Chionaspis  citri , notes,  La 409 

Chloride,  action  of  aluminum  on 817 

effect  on  growth  of  plants 254 

sulphate,  and  carbonate  of  potash 

for  grapes 1095 

Chlorine  content  of  rain  water 804 

in  water,  determination 255 

pipette  for  use  in  determination  . . 386 

Chloroform,  effect  on  artificial  digestion 

with  pepsin 732 

for  dissolving  fat 461 

Chlorophyll-bearing  plants,  assimilation  of 

carbonic  acid  by 434, 614 

Chlorophyll,  investigations 1027 

in  wheat  and  oat  straw 145 

Chlorop's  cceniopus,  notes,  Great  Britain 740 

ingrata , n.  sp.,  notes,  Ohio 311, 312 


Chlorosis  and  its  treatment  with  iron  com- 


pounds  1031 

Choetocnema  confinis,  notes,  N.  J 403 

Cholera  bacilli,  behavior  in  hens’  eggs 1098 

curdling  of  milk  by 1046 

hog,  inoculation  experiments  with, 

U.  S.  D.  A 608 


immunity  through  milk  of  inocu- 


lated goats 439,  963 

Chorogi,  notes,  N.  Y.  Cornell 874 

Chrysanthemum  leucanthemum.  (See. Ox- 
eye  daisy.) 

plants,  distribution  to  res- 
idents of  State,  R.  I 985 


Chrysanthemums  and  dahlias,  insects  affect- 
ing  352 

Chrysobothris  femorata,  notes,  Md  685 

Tenn 310 

Chrysopa  oculata,  notes,  La 409 

Chufas,  culture  experiments,  La 176 

Churn  elutriator  for  analysis  of  soils,  Cal. . 562 

Churnability  of  cream,  effect  of  acidity  on . 1057 

raised  by  different 

methods,  Ind 80 

Churning  and  creaming  of  colostrum 962 

cream  raised  by  different  sys- 
tems, Conn.  State 998 

Danish,  U.  S.  D.  A - - 609 

loss  of  butter  in,  Yt 323 

new  method 656, 825 

process  and  formation  of  butter.  928 
sweet  cream  at  different  tempera- 
tures   1056 

tests 1056 

Iowa 1000 

Yt 322 

Cicada,  dog-day,  notes,  1ST.  C 498 

dwarf,  treatment 348 
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Cicada,  periodical,  appearance  in  1893,  U.  S. 

D.A I...  327 

notes,  N.  J 409 

N.C 498 

Cicada  septendecim,  notes,  N.  J 409 

Cicer  arietinum , notes 820,  909 

Cichorium  intybus,  notes,  N.  J 398 

Cicuta  maculata,  notes  . . 450 

Cider,  analyses,  Mass.  State 194 

Cilia,  technique  of  coloration 345 

Ciliary  cell,  absolute  strength 923 

Cimbexamericana,  notes,  S.  Dak 206 

Cipher  code,  international,  for  correspond- 
ence respecting  the  aurora,  U.  S.  D.  A 1086 

Cinquefoil,  notes,  N.  J 398 

Circulatory  system  of  Dreissensia  polymor- 

pha 1100 

Citrate  method  for  phosphoric  acid 467 

of  lime,  characteristics 127 

soluble  phosphoric  acid,  determina- 
tion, TT.  S.  D.  A 511 

Citric  acid,  artificial  production 1026 

function  in  metabolism 127 

preparation  by  synthesis 344 

fermentation 435 

Citron  decay,  N.  J 401 

list  of  varieties,  La 396 

melons,  notes,  Cal 577 

Citiullis  vulgaris,  notes,  Iowa 982 

Citrus  fruit  crop  of  Italy,  U.  S.  D.  A 328 

fruits,  culture,  La 396 

ingredients  withdrawn  from 

soil  by,  Cal 589 

insects  beneficial  and  injuri- 
ous, La 409 

insect  enemies 732 

Italian,  Coccinellidce  of 732 

Citrus  japonica,  notes,  La 396 

medicago  trifoliata,  notes,  La 396 

City  fog,  influence  on  cultivated  plants 818 

Cladosporium  carpophilum,  notes 629 

Iowa 989 

cucumerinum , notes — 

Mass.  State 192 

Yt 309 

herbarum,  notes 423,648 

perithecia  of 1030 

Claires,  preparation,  and  causes  of  greening 

of  oysters 733 

Clams,  green,  of  Tuckerton,  N.  J 411 

Clay,  analyses,  Cal 562 

Ga 737 

S.  C 2 17 

flocculation  by  lime 695 

soils,  salt  in 346 

Clematis,  bacterial  disease 1018 

U.S.D.A 515 

Clerus  formicarius,  notes,  TJ.  S.  D.  A 516 

Cleveland  Concentrated  Meal,  analyses,  Y t . 312 

Standard  Dairy  Feed,  analyses, 

Yt 312 

Climate  and  soil,  influence  of  snow  on  730 

as  affected  by  forests,  U.  S.  D.  A . 94 

dark,  forcing  houses  in 661 

horses  and  cattle  in  their  relation  to.  655 


Tage. 


Climate  in  the  Arkansas  Yalley,  Colo 1074 

of  Amherst,  Mass 280 

Chicago,  U.  S.  D.  A 219 

eastern  Texas  as  related  to  horti- 
culture   352 

Louisiana 825 

relation  to  health,  Mass.  Hatch 281 

Climatic  features  of  Maryland 825 

Climatology  of  North  Carolina 325 

Climbing  plants,  clinging  and  nourishing 

roots  of 818 

Clisiocampa  americana,  notes,  N.  H 64 

Tenn 310 

Clotbur,  notes 529 

Cloud  observations,  utilization  in  local  and 
general  weather  predictions,  TJ.  S.  D.  A. . . 1086 
Clover,  alsike,  culture  experiments,  Utah  . . 38 

for  bees,  U.  S.  D.  A 102 

notes,  Colo 870 

American,  in  Germany 731 

analyses,  Ark 500 

and  grass  seeds,  impurities  in 334 

Bokhara.  (See  Bokhara  clover  and 
Sweet  clover.) 

bush,  analyses,  N.  C 64 

crimson.  (See  Crimson  clover.) 

drought  affecting 621 

dry  matter  in,  Wig 482 

fertilizers  for,  N.  C 1085 

for  orchard  protection,  N.  Y.  Cor- 
nell-.-..!  874 

green,  for  soiling,  Iowa 992 

hay  and  sunflowers,  for  milk  produc- 
tion   634 

effect  on  volatile  fatty  acids  of 

butter. 974 

yield  of  milk 969 

fat  in 801 

worm,  notes,  Iowa  989 

hop,  notes 910 

in  rotation 128, 713 

leaf  wee  vil  in  Italy 654 

mammoth,  analyses,  N.  C 64 

culture  experiments, 

Utah 88 

nematodes  on 822 

notes 623,  803 

N.  J 397 

on  chalk  soils 702 

perennial 908 

red.  (See  Bed  clover.) 

root  development,  Wis 482 

seeds,  American  analyses 911 

origin 653,  911 

caterpillar,  notes,  Iowa 989 

U.  S.  D.A.  101 

dodder  in 334,  925 

germination  test 334, 628 

impurities,  Iowa 191 

weed  seeds  in, N.  ,T 399 

water  required  by,  Wis  484 

white,  notes,  La 161 

Club  root  in  common  weeds 827 

of  cabbage,  notes,  N.  J 685 

Crucifer  ce,  notes 235 
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Cluster  cup  of  gooseberries,  Mass.  State  . . . 193 

Cnicus  arvence,  notes 911 

odoratus,  notes,  N. J . . . 398 

Coccidce,  distribution,  IT.  S.  D.  A 515 

Cocci nellidce,  Italian,  of  citrus  fruits 732 

Tasmanian,  notes,  U.  S.  D.  A . 514 

Cochineal  insect,  notes,  N.  Hex 884 

Cochylis  ambiguella  on  grapes,  treatment  . . 129 

repression -•  821 

parasitic  fungus 348 

winter  and  spring  treatment 1100 

Cockle,  corn,  feeding  tests 228 

notes 529 

seed,  hogs  poisoned  by 733, 813 

in  feed  of  horses 813 

notes,  Colo 306. 

Coco,  notes,  La 161 

Cocoa  beans,  determination  of  quality 1026 

meal,  influence  on  quality  of  butter  . 724 

methods  of  analysis 127 

shells,  analysis,  N.  J 410 

Cocoanut,  and  palms,  food  value  of  flour  from  732 

cake,  effect  on  milk 968 

mealy  wing,  notes,  II.  S.  D.  A 327 
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Coloring  matter  in  butter,  detection 922 

. grape  leaves 1027 

of  tubercles  and  other 

subterranean  organs. . . 254 

Color,  green,  in  Lombardy  cheese 1061 

reaction  between'phenylhydrazin  and 

lignin.. 251 

Colors,  variegated,  of  grapes 540 

Colostrum,  composition 962 

creaming  and  churning : . . 962 

digestibility 957 

Colts,  feeding  experiments,  Iowa 201 

Columbian  Exposition,  apiarian  exhibit,  U. 

S.  D.  A 900 

insect  collections, 

TT.S.D.A 900 

timber  beetle,  notes,  W.  Ya 1078 

Colza  cake,  comparative  analyses 914 

Combustion  in  air,  secondary  nitrogen  com- 
pounds formed  during 1026 
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number  and  value,  U.  S.  D.  A 799 

of  different  breeds,  fat  globules  of 

milk G55 

in  milk 1053 

phosphoric  acid  excreted  by 142 

potash  excreted  by 142 

pregnant,  management 439 

productive  capacity  of  different,  Ohio  890 
tuberculous,  infectiousness  of  raw 

milk 973  [ 

tuberculous,  infectiousness  of  raw 

milk,  TJ.  S.  D.  A . 513 

Crab  apples,  varieties,  La 190 

grass,  notes,  La .-. 161 

“ Craie  grise,  ” adulteration 697 

Crambid,  corn,  notes,  Del 593 

Cr ambus  teterrellvs,  notes,  TJ.  S.  D.  A 101 

Cranberry  culture,  TJ.  S.  D.  A 799 

notes,  TJ.  S.  D.  A 800 

insects,  notes,  N.  J 402 

U.  S.  D.  A 800 

scald,  notes,  TJ.  S.  D.  A 800 

Crandall  currant,  notes,  Ala.  Canebrake 586 

Cream,  analyses 944 

Ind 82 

Mass.  State 207, 209 

and  milk,  testing 643 

butter  fat  in 642 

centrifugal,  for  ice  Gream 1067 

Del 796 

churning  after  adding  water 641 

collecting  creameries  in  the  United 

States . 1063 

content  of  milk,  relation  to  fat  content  950 

cooling  after  pasteurization 102  f 

effect  of  acidity  on  churnability 1057 

gluten,  analyses,  Vt 312 

meal  for  milch  cows,  Yt 73,  316 

keeping  quality 440 

heating  before  ripening  to  prevent 

odor  of  turnips 1 ; 59 

of  whole  milk,  germs  in 1049 

pasteurization 928 

pasteurized,  germs  in 1049 

in  butter-making 440, 

• 646, 1025,1058, 1059 
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Cream  rai.singatdifferent  temperatures,  Pa.  79 

by  cooling  milk,  Pa 79 

different  methods,  Ind ...  80 

Pa....  80 

dilution,  Ind 81 

in  deep  and  shallow  cans,  Ind  80 

cans,  Ind 81 

movement  of  fat  globules  in . 1054 

ripening  by  bacteria  cultures. 260, 1057, 1058 
ripening  by  bacteria  cultures,  Conn. 

Storrs 996 

separating,  methods,  Conn.  State  ..  999 

separator  for  private  dairies,  Ind. . . 82 

separators,  hand,  Del 798 

N.  C 1085 

tests 928 

Yt 322 

sweet,  butter  from 646 

churning  at  different  tem- 
peratures   641, 1056 

vs.  ripened  for  butter-mak- 
ing   643, 1056 

Iowa 207 

treatment,  Danish,  U.  S.  D.  A 609 

Creamers,  centrifugal 260 

Creameries,  composite  sample  at,  Iowa 1001 

cooperative, in  western  France.  260, 
1063 

management 361 

systems  of  cream- 
ing, Conn.  State. . 998 

cream-collecting,  in  the  United 

States 1063 

Danish,  U.  S.  D.  A 609 

electric  light  for 656 

in  Wisconsin 506 

losses  in  butter-making  at ... . 1054 

rations  for  cows  for 540 

sterilizing  apparatus  for 541 

Creamery  and  dairy  butter,  comparison 722 

butter,  Danish 721 

record  for  1891  and  1892,  Mass. 

State 209 

Creaming  and  churning  of  colostrum 962 

Danish  systems,  U.  S.  D.  A 609 

by  deep-setting 1055 

of  milk  in  Canada  643 

Island  of  J ersey 738 

Creeping  panic  grass,  analyses.  N.  C 64 

Crepidodera  rufipes,  notes,  U.  S.  D.  A 328 

Cress,  penny,  notes 529 

Crested  dogstail,  notes 919 

Crickets,  Lachnidium  ctcridorium  parasitic 

on 1100 

mole,  as  affected  by  drought 348 

destruction 822 

snowy,  notes,  N.  C 498 

western,  outbreak,  U.  S.  D.  A...  514 

Crimson  clover,  analyses,  Conn.  Storrs 596 

N.  J 392,410 

culture  experiments,  Colo.  577 

Del..  781 

La  . . 161 

in  France 627 

for  green  manuring, 699 
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Crimson  clover,  for  green  manuring,  Del. . . 776 

N.  J . 391 

hay,  analyses,  N.  C 64 

for  cows,  steers,  and 

goats,  N.  C 1081 

nitrogen  content 347 

seed,  germination  tests  . ..  910 

seed  huller,  Del 796 

Crioceris  asparagi,  notes,  Md 685 

N.  J 402 

12-punctatus,  notes,  N.  J 402 

Crop  and  composition  of  the  soil,  relation 

between 819 

weather  service,  Iowa,  report. ..  445 

production  of  foreign  countries,  IT.  S. 

D.  A 328 

report,  Wyo 680 

reports,  U.  S.  D.  A 221 

Crops,  diseases  caused  by  fungi 438 

field,  in  Bengal,  experiments 448 

of  Sweden  and  Norway  in  1893,  TJ. 

S.  D.  A 799 

the  United  States,  U.  S.  D.  A. . . . 611 

rotation,  N.  Dak  679 

Spanish,  diseases 653 

spraying 1104 

statistics  of  foreign,  U.  S.  D.  A 1005 

Cross  fertilization  of  cereals 648,807 

food  plants 1028 

potatoes 435 

wheat 435 

Crotalaria  juncea,  culture  experiments  in 

India 333 

sagittalis,  notes,  N.  J 399 

Crow  as  an  insectivorous  bird 926 

Crown  borer,  blackberry,  notes,  N.  J 403 

notes,  N.  C 499 

rusts  of  grain,  alternation  of  hosts.  653 

Crucifiers,  anatomical  structure  of  flowers.  923 

powdery  mildew  of,  N.  Y.  Cor- 
nell   881 

Crude  fiber.  ( See  Cellulose.) 

Crumpler,  leaf,  notes,  Tenn 310 

Cryptogams,  vascular,  anatomical  re- 
searches   1028 

Cryst-Jeyes  fluid  for  horn  fly,  La 205 

Crytosporella  anomala,  notes,  Mass.  State.  193 

Cucumber  beetle,  striped,  notes,  N.  J 404 

diseases . . . 348 

Mass.  State 192 

Cucumbers,  anthracnose,  Mass.  State 192 

bacterial  disease,  Mass.  State.  192 

damping  off,  Mass.  State 192 

leaf  blight,  Mass.  State 192 

notes,  Iowa 982 


N.  C 873 


spot  diseases,  Yt 309 

varieties,  La 189 

Okla 983 

Cucumis  melo,  notes,  Iowa 982 

sativus,  notes,  Iowa 982  I 

Cucurbita  maxima , notes,  Iowa  982 

pepo,  notes,  Iowa 982 

sp p . , growth  of  fruit 048 

Cucurbits,  ipseots  affecting.  N.  J 404,406 
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Cucurbits,  localization  of  active  principles 


in 729 

results  of  crossing,  Iowa 982 

Cultivated  plants,  diseases  of,  synopsis, 

Cal 592 

Cultivating  vs.  mulching  potatoes,  Mich. . . 184 

Cultivation,  effect  on  soils 1098 

Wis 484 

Culture,  forced,  of  lettuce 347 

of  autumn  catch  crops 419 

plants  in  sand  cultures 762 

plants,  fungus  diseases 821 

Cultures,  artificial,  of  Melanconium  fuligi- 

neum , N.  Y.  Corneil 880. 

in  confined  air  in  glass  vessels. . . 845 

Cumqnat,  list  of  varieties,  La 396 

Cupressus  lawsoniana,  notes,  Pa 54 

Curculio,  apple,  notes,  Tenn 310 

arsenites  for,  Del 593 

cabbage,  notes,  U.  S.  D.  A 101 

grape,  notes,  N.  C 498 

plum,  notes,  N.  J 402 

N.  C 498 

on  apple 937 

quince,  notes,  N.  J 402 

Curd,  buttermilk,  analyses,  Conn.  State...  777 
number  of  microorganisms  found  in.  1047 

Curdling  of  milk  by  cholera  bacilli 1046 

Curled  dock,  notes,  Nev 497 

N.  J 398 

Curl,  leaf,  of  peach,  N.  C 498 

Currant  borer,  notes 985 

Crandall,  notes,  Ala.  Canebrake..  . 586 

disease,  N.  C 498 

grafting  in  open  air 1018 

juice,  composition 648 

mite,  black,  in  Great  Britain  740 

sawfly,  notes 631 

span  worm,  notes,  S.  Dak 206 

spot  diseases,  Iowa 59 

Mass.  State 194 

worm,  imj)orted,  N.  C 498 

Currants,  varieties,  Colo 871 

Del 593,  786 

Ind 984 

La 190 

Me 985 

Mass.  Hatch 302 

Mich 79a 

Miss 300 

N.  Y.  Cornell 584 

Oreg 877 

Pa 53,1076 

Currents,  electric,  effect  on  sap  flow 650 

North  Atlantic,  and  surface  tem- 
peratures, U.  S.  D.  A 1087 

Cuscuta  racemosa,  notes 912 

spp.,  physiology 1028 

trifolii,  notes 529, 629 

Customs  tariff  of  Martinique,  U.  S.  D.  A - . . 221 

Cuterebra  fontanella,  notes,  U.  S.  D.  A 327 

Cutworm,  reaping,  notes,  N.  J 403 

spotted,  notes,  Mich 791 

Cutworms,  cabbage,  notes,  Ala.  College ...  63 

corn,  notes,  Ala.  College 63 
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Cutworms,  notes,  Me 63 

Mass.  Hatch 310 

N.J 402 

on  grapes  in  California,  H.  S. 

D.  A 328 

Cyamopsis  psaralioid.es,  culture  experi- 
ments in  India 333 

Cyanic  acid  in  plants 127 

Cyanides,  determination  of  ammonia  in 

liquids  containing 047 

Cyclamen,  subject  to  bacterial  diseases 1018 

Cycloneda  san guinea,  notes,  La 409 

Cylindrosporium  of  chestnuts 731 

padi,  notes,  Mass.  State. . . 194 

Cynodon  dactylon,  notes,  La 161 

Cynoglossum  officinale , notes,  N.  J 398 

Cyperus  rotundas,  notes,  La 161 

Cypress,  bald,  notes,  Pa 54 

golden  pea-fruited,  notes,  Pa 54 

Japan,  notes,  Pa 54 

Lawson’s,  notes,  Pa 54 

Cyprinodon  macularius  baileyi , n.  sp.,  notes, 

U.  S.D.A 90 


Cypripedium  pubescens,  poisonous  influence 

of,  Minn 659  j 

spectabile,  poisonous  influence 

of,  Minn 659 

Cystopus  amaranthi,  notes,  N.J 399  J 

Candidas,  notes,  N.  J 399  i 

ipomcece-panduratce,  notes,  N.J  .. . 399 

portulacce,  notes,  N.J 399 

spinulosus,  notes,  N.J 399 

Pa 62  j 

tragopogonis,  notes,  N.  J 399 

Cytisus  proliferus,  notes,  Cal 577  ! 

Cytoplasina,  chemical  nature 254  l 

JDactylis  glornerata.  ( See  Orchard  grass. ) 

Dactylopius  citri,  notes 1031  ! 

destructor,  notes,  La 409  I 


spp 732 

Daffodils,  basal  rot  of 1030, 1099 

Dahlias  and  chrysanthemums,  insects  affect- 
ing  352 

Dairies,  traveling,  in  Canada 737 

Dairy,  acidimeter  in 541 

and  creamery  butter,  comparison..  722 

apparatus,  tests 260,1054 

Yt 322 


Association,  German..  . 360,927,1046,1047 

butter,  Danish 721 

cattle,  Danish.  U.  S.  D.  A 608 

Commissioner  of  New  York,  report.  543 
cows,  as  affected  b}r  food  and  tem- 
perature, Nebr 598 

feeding 655 

rations  for 927, 1065 

Wis 502,884  i 

education,  Denmark,  IT.  S.  D.  A 6J9 

experiment  station  at  Freiberg,  re- 
port   1102 

farming,  literature 1064 

silage  in,  N.  H 73 

implements  and  machinery,  Danish, 

H.  S.D.A 608 


industry  of  Denmark,  U.  S.  D.  A.  608,  609 

7729 — No.  12 -4 
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Dairy  institute  at  Hameln,  Germany,  re- 
port for  1893 1102 

Proskau,  report 261 

middlings,  analyses,  Vt 312 

milk  soap  from  by-products  of 1067 

products,  analyses 1025 

Mass.  State....  207 
average  American  analy- 
ses   944 

Danish,  TJ.  S.D.A 609 

keeping  qualities 440 

market  price  in  Norway.  936 
methods  of  analysis,  IT.  S. 

D.  A 510 

preserved,  prices  in  Ger- 
many  265 

production  in  the  United 

States,  U.  S.  D.  A 1085 

sampling,  Pa 66 

spread  of  contagious  dis- 
ease by 1046 

schools  in  North  Wales 739 

technology 1066 

tests  at  Chicago  Exposition 270' 

work,  experimental 640,642,643,943 

Dairying,  abstracts  of  articles 79, 

207,  319,  506,  603,  689,  796,  892,  996 

acidimeter  in 440 

antiseptics  in 824 

bacteriology 361,440, 

454,  656,  927,  1033,  1043 

Conn.  Storrs 1003 

U.  S.  D.  A 609 

butter,  Yt 930 

eff  ect  of  margarin  cheese  on 1060 

in  Denmark,  U.  S.  D.  A 609 

Georgia 207 

New  Zealand 929 

Norway 936 

Tennessee 207 

literature 943,1043 

new  methods 824 

plants  useful  in 1066 

text-book  on 360, 936 

winter,  Tenn 501 

Dairyman,  report,  Minn 324 

Daisy,  oxeye,  notes 529 

N.J 398 

Dalum  Agricultural  College,  Denmark 523 

Damping  off,  notes 663 

of  cucumbers,  'notes,  Mass. 

State 192 

eggplants,  N.J 400 

lettuce,  Vt 309 

Dams,  earthen,  for  irrigation  reservoirs 1104 

Dandelion,  Barkkausia  grafted  on 1089 

fall,  notes,  Me ............  6Q, 

nptes,  N.  J ............. ....  398 

Darmstadt  Experiment  Station,  report 131 

Darum  maundulosa,  notes,  S.  Dak ■ 206[ 

Datana  angusii,  notes,  U.  S.  D.  A 101 

integerrima,  notes,  Ky 884 

ministra,  notes,  Tenn 310 

U.  S.  D.  A 101 

Date  palm,  African,  Cal 589 
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Datura  stramonium.,  notes 973 

Daucus  carota,  notes 529 

N.J 398 

Dead  nettle,  notes,  N.  J 398 

Death  to  Rose  Bugs,  analyses,  Mass.  State..  206 
Valley  Expedition,  report,  U.  S.  D.  A . 90 

Decay  of  fruits,  N.  J 401 

Decoctions  of  tea  and  coffee,  effect  on  artifi- 
cial digestion 536 

Decortication,  influence  on  growth  of  trees  731 
m e chan i c a 1 
properties  o f 
wood 731 

Deforestation  of  north  Louisiana  soils,  dan- 
ger from,  La - 285 

DeGraff’s  Carpet  Bug  Destroyer,  analyses,. 

Mass.  State 206 

Degree  in  agriculture  at  Cambridge 1035 

Deliorner,  chemical,  analyses,  N.  V. Cornell.  205 

Dehorning  compounds,  tests,  IT.  S.  D.  A 608 

of  cattle,  experiments,  Ga 204 

laws  regarding,  FT.  Y.  Cornell  . . 204 

DeLaval  cream  separators,  directions  for 

use,  Ga 207 

horizontal  separator,  trials 1055 

separator  system  in  cooperative 

creameries,  Conn.  State 998 

Delaware  Station,  bulletins 410, 413, 1077 

reports 562,566, 

575,  577,  585,  591,  592,  603,  605, 
606,  607,  775,  776,  778,  780,  781, 
785,  787,  790,  794,  795,  796,  797 

Delphinium  gp.,  notes,  Colo 319 

Deltocephalus  debilis , life  history,  Iowa 62 

notes,  IT.  S.  D.  A. 101 

inimicus,  life  history,  Iowa  ..  62 

notes,  Mich 791 

U.  S.D.A...  101 

Dematophora  glomerata,  notes 529 

Dendroctonus  frontalis,  notes,  U.  S.  D.  A 516 

W.  Va 311 

Dcsmodium  molle,  notes,  La 176 

Detasseling  of  corn,  Del 577 

N.  Y.  Cornell 862 

Pa 42 

S.  C 1071 

Devil’s  horses,  notes,  1ST.  C 49J 

Devon,  analysis  of  milk 945 

Dewberries,  fungicides  and  insecticides  for, 

N.  Y.  Cornell 684 

varieties.  Colo 870 

La 190 

N.  Y.  State 786 

N.C 496 

Utah 53,681 

Dextrin,  cane  sugar  in  mixtures  containing.  538 

Dextrose , cause  of  birotation 251 

Diabrotica  tenella,  notes,  Ariz 992 

vittata,  notes,  N.  J 404 

12-punctata , notes,  La 205 

Dialysis,  value  in  judging  honey 647 

Diamond-backed  moth,  notes,  U.  S.D.A...  301 

Dianthus  grafted  on  Lychnis  dioica 1089 

Diarrhea,  parasitic,  in  young  stock 439 

Diastase,  action  on  starch 538, 648 
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Diastase  in  leaves  of  plants,  detection 538 

Diastatie  action  of  bacteria 254,435 

Dicalcium  phosphate,  action  of  water  on. ..  1029 

as  a preservative  for 

manure 330  j 

Dick  Gluten  Fleur,  analyses,  Mass.  State..  194 

Diedrocephala  mollipes,  life  history,  Iowa. . 62  ! 

notes,  U.  S.  D.  A. . . 101  j 

Dietaries,  actual,  study  of,  Conn.  Storrs 595  j 

Diffusion  and  distillery  residues,  notes 801 

juice,  refining  with  magnesia 735  ] 

residue  as  a feeding  stuff 732 

Digestibility  and  food  value  of  grain 

cereals 654,  811  1 

Digestibility  and  food  value  of  lupine  seed.  655 
and  metabolism  of  albumi- 
noids as  affected  by  salt 259 

of  albuminoids  of  peanutcake.  227 

rape  cake. . . 227  ; 

wheat  bran . 227 

black  lupine 264 

brushwood 227  ; 

corn  fodder,  Md 66 

margarin  and  natural  but- 
ter   1101 

milk  of  different  animals..  957 
mixed  soja  bean  and  corn 

silage  on  goats,  N.  C 668 

nitrogen  compounds  in 

feeding  stuffs 465 

oats . . 811 

raw  and  sterilized  milk 959 

rations,  fed  fractionally...  531  I 

for  pigs,  N.  H 68 

Digestible  matter  in  corn,  yield  per  acre, 

Md , 67 

Digestion,  activity  of,  in  swine 732 

artificial,  as  affected  by — 

chloroform 732 

decoctions  of  tea  and  coffee.  259, 536  J 

artificial  methods 465 

of  protein  in  feeding 

stuffs 1032 

experiments — 

on  cows,  N.  C 1081 

goats,  N.  C 1081 

rabbits 811 

sheep 811 

steers,  N.  C 1081  j 

with  anise  cake 1032 

brewers’  grains 1032 

caraway  cake 1032 

cotton-seed  meal 1032  | 

fennel  cake 1032 

ground  meat 1032 

peanut  cake 1032 

poppy  cake 1032 

rice  meal 1032 

rye  bran 1032 

of  albuminoids - 534,  654 

casein  as  affected  by  phos- 
phorus   252 

peptic,  of  casein 822 

Digestive  process  of  carnivorous  plants. . . . 548 
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I Digestive  tract,  resorption  of  calcium  salts 


in 259 

I “Digger  squirrel,”  notes,  Oreg 161 

I Vioscorece,  anatomy  of  stem. 344 

ii  Diphtheria, results  ofinoculatingmilchcows 

{with  bacillus  of 824 

Diphtheritic  conjunctivitis  of  turkeys  and 

chickens,  Ala.  College 79 

Diplosis  sp.,  notes,  TJ.  S.  D.  A 101 

I Dipsacus  sylvestris,  notes,  N.J 398 

I Diptera  of  Ohio 311 

I Dipterous  parasites,  relation  to  economic 

entomology,  U.  S.  D.  A 518 

Director,  report,  Conn.  Storrs 607 

Colo 898 

Del 607 

Idaho 898 

Me 216 

Md 509,899 

Mich 691 

Minn 324 

Nebr 216 

Nev 324 

N.  J 415 

N.  Mex 324 

N.C 325 

N.  Dak 216 

Pa 89 

K.  I 797 

S.  C 217 

Tenn 217,899 

Utah 89 

Va 797 

Vt 325 

Wis 509 

Wyo 325,692 

Dirt  removed  from  milk  by  sand  filters 1047 

Discolla  pirina,  notes 1100 

Disease,  ananas,  of  sugar  cane 1 099 

apricot,  neAv  form 422 

bacterial,  of  beans,  N.  J 400 

eels 733 

canker,  of  oak 926 

coffee,  in  the  Philippine  Islands. . . 1031 
coffee  plant,  preventive  measures. . 821 

fungus  leaf,  notes 627 

natural  and  artificial  immunity 

from 540 

new  infectious,  in  turkeys 1033 

of  celery,  notes,  Del 592 

clematis,  U.  S.  D.  A 515 

currants,  N.  C 498 

filberts,  N.J 400 

garlic  due  to  Macrosporium  par- 

asiticum 438 

gooseberries,  N.  C 498 

grapes,  111 875 

ornamental  sedums,  N.  J 400 

raspberries  and  blackberries 450 

strawberries,  N.  C 498 

sugar  cane,  investigation 821 

udder  known  as  yellow 1 ‘ Galt”  . 823 

violets,  Mass.  State 193 

pineapple,  of  sugar  cane 1099 

root,  of  sugar  cane 821 
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Disease,  sclerotium,  of  alpine  rose 1099 

transmission  by  artificial  butter. . . 1046 

web,  due  to  Botrytis  cinerea 1031 

Diseases  among  Korean  cattle,  U.  S.  D.  A . . 608 

and  hardiness  of  carnations 1030 

animal,  bacteria  in 734 

streptococci  in,  U.  S.  D.  A . . 511 

bacterial,  of  plants 1018, 1030 

cherry,  N.  C 498 

common  fungus,  notes,  Iowa 989 

contagious  and  infectious,  of  do- 
mestic animals  . . 454, 1041 

U.  S.  D.  A 608 

spread  through  dairy 

products 1046 

eye,  of  animals,  Ala.  College 78 

fungus,  and  forest  fires 540 

of  plants 438,821 

Conn.  State 879 

N.  H 61 

N.  J 415 

quince  fruit,  1ST.  J 401 

roses,  N.  J 399 

sugar  beets,  Nebr 60 

treatment 548, 629 

Conn.  State 879 

N.J 401 

grape,  in  Vaucluse 1099 

leaf,  of  sugar  cane 821 

nematode,  of  asters,  Conn.  State. . . 879 

of  apple,  N.  C 497 

blackberries,  N.  C 498 

carnations  926 

cucumbers,  Mass.  State 192 

cultivated  plants,  synopsis,  Cal.  592 

farm  stock,  Ark 995 

Del 795 

figs,  N.  C 498 
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alcoholic,  as  affected  by  potas- 
sium bisulphite 618 

analogous  to  solar  combus- 
tion   819 

and  bacteria,  literature 650 

citric 435 

in  the  leather  industry  .....  435 

lactic,  as  related  to  phos- 
phates and  casein. . 260,  656, 1045 
lactic,  influence  of  mineral 

poisons  on 734 

of  bananas 128 

bran,  study 254 

glucose 344 

manure 146 


Utah 35 

milk  as  affected  by  min- 
eral salts 1 260, 1047 

slimy,  of  milk 928, 1044 

tests  of  milk 260,1045 

Fermentations  in  soils 346 


of  silage,  N.  H 60 

tobacco 454 

Fermented  liquors,  methods  of  analyses, 

U.  S.  D.  A 510 


Ferments,  cultivated,  modifications  of  w ines 

by. 928 

diastatic,  of  animal  body,  action 

of  carbonic  acid  on 732 

of  wine 735 

soluble 345 

vegetable 128 

Ferns,  ornamental,  blight 937 

sporangium  of 450 

Ferric  chloride,  effect  on  germination  of 

seeds,  Kans 882 

Ferrous  sulphate,  effect  on  germination  of 


seeds,  Kan  s 882 

Fertility  of  soils,  effect  of  continuous  cul- 
tivation, Minn 857 

Fertilization  of  Pinus  sylvestris 1028 

Fertilizer  analysis,  explanation  of  terms, 

N.  C 861,1070 

methods - 457 

control  in  Belgium 555 

England 745 

Europe 746 

Germany 364,746 

Holland 670,  671 


Fertilizer  experiments — 

as  related  to  soil  analysis 346 

cooperative,  Conn.  Storrs. 573, 976 

N.H 1034 

Ohio 168 

in  Great  Britain  704, 710 

Italy 1029 
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Fertilizer  experiments — 

in  Switzerland 

Wales 

on  cabbage,  La 

corn,  Del 

La 

Md 

N.H 

Ohio 

Pa 

R.  I 

S.  C 

Va  . 

cotton,  Ala.  College. 

Ark 

La 

S.  C 

Tex 

cowpeas,  Del 

different  crops,  Del. 

fodder  beets 

grass,  Conn.  Storrs  . 

Pa 

R.  I 

T7.S.D.A  .... 
mangel- wurzels,  Pa 

oats 

Conn.  Storrs  . . . 

6a 

Ohio  

Pa 

oats  and  barley 

peacb  trees,  Del 

N.  J 

potatoes 

Del 

La 

Md 

N.H 

N.  J 

Pa 
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255 

737,933 

189 

575,780 

172 

978 

35 

108 

51 

778 

1071 

862 

863 

174 

176 

976 

38 

....  577,778,780 

575 

340 

578 

51 

778 

526 

47 

...  256,625,1030 

579 

178 

167 

51 

702 

575,778 

397 

256,  437,  624,  731 

575 

179 

978 

35 

392 

42 


rape 623 

soja  beans,  Del 780 

strawberries,  N.  J 396  ] 

sugar  beets 233 

Nebr 45 

Pa 47 

swamp  land 486 

sweet  corn,  N.  H 35 

potatoes,  Del 575, 780 

La 187  ! 

N.J 393 

tobacco,  Conn.  State. 863 

N.  J 392 

tomatoes,  N.  J 393 

wheat 623 

Del 575,778 

Ind 186  j 

N.  Y.  Cornell 867 

Ohio 165 

Pa 51 

Ya 495 

with  ammonium  sulphate  for  oats 1030 

kainit  on  potatoes 731  ' 

phosphoric  acid 806  j 

Fertilizer  formula,  fraudulent 351  j 
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Fertilizer  industry  at  the  World’s  Fair 730 

development  and' extent  446 
fraud  in  France..  651,819,907 

laws,  Conn.  State 486 

N.  J 415 


N.C 325,861,1070 


Pa 1035 

requirements  of  soils 730 

Fertilizers,  abstracts  of  articles 34, 164, 

287,  387, 486,  571,  678,  776,  860,  975, 1070 

adulteration,  N.  C 861 

analyses 933, 1025 

Ala.  College 289 

Cal 575 

Conn.  State 777 

Ga 737,1103 

* Ind  352 

Ky 290,861 

La 861 

Me 1070 

Md 164,861 

Mass.  State 164, 486, 487 

Mich.. 290,676,698 

N.J 288,  290,  390,  571 

N.Y.  State 164,487,861 

N.C  ...  290,  325,  861,  976, 1070 
Pa 1037 

R.  I 290,  572,  775 

S. C  217,976 

Yt 164,  291 

W.  Va 391,  976 

and  feoding  stuffs  act  in  Eng- 
land  745 

as  insecticides,  Del 577 

TJ.  S.  D.  A 515 

availability  of  nitrogen  in,  U.  S. 

D.  A 511 


available  phosphoric  acid  in, 

N.  C-... 288 

cooperation  in  purchase 549 

cost  of  analysis,  Tex 562 

determination  of  phosphoric 

acid  in 1009 

effect  on  composition  of— 

grass,  Conn.  Storrs 579 

oats,  Conn.  Storrs 579 

for  asters,  Conn.  State 879 

clover,  N.  C 1085 

corn,  fractional  application, 

La 172 

cotton,  TJ.  S.  D.  A 901 

grapes 820,925 

greenhouse  plants,  Mass. 
Hatch 303 


onions,  N.  C 1085 

oranges,  Cal 589 

La 396 


peach  yellows,  TJ.  S.  D.  A . . . 98 

rape,  TJ.  S.  D.  A 219 

tobacco,  Ala.  College 47 

win  ter  wheat 623 

fractional  application  for  cot- 
ton, Ala.  College 862 

gratuitous  analyses,  N.  C 861 

home-mixing,  Conn.  State 777 
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Fertilizers,  liorae-mixing,  U.  J 288 

R.  I 290 

' in  solution  for  cereals 347 

inspection,  Ala.  College 289 

Conn.  State 777 

Ga 737,1103 

Ind 352 

Ky 290 

La 861 

> Me 1070 

Id 861 

Mass.  State 164,  486 

Mich 290,  678 

Miss 447,737* 

N.  J 290,390,415,571 

N.Y.  State 487* 

2T.G  325,861,976,1070 

Pa 1037 

It.  1 290,572 

S.  C 976 

Yt  291 

W.  Ya 391,976 

liquid,  experiments  with 703 

methods  of  applying  - . . 730, 1029, 1091 

manufacture ... 228 

N.  C..  861 


nitrogen  sources,  Fla 569 

on  crops  in  rotation,  Ohio  ......  167 

phosphatic,  comparison 924 

sampling 457 

U.  S.  D.  A 511 


use 436,  651,  924, 1098 


Fla 569 

N.  J 390 

N.  Y.  State 164 

N.C 861 

valuation,  Conn.  State 860, 937 

Fla 569 

Me 1070 


N.  J 390,572 


N.  C 861,1070 

Fertilizing  constituents— 

loss  in  night  soil  with  different  preserv- 
atives....  1098 

of  manure,  N.  Y.  Cornell 390 

milk 944. 

soils 453,832,924,1013 

night  soil 924 

Fertilizing  value  of  refuse  from  sugar  fac- 
tories   651 

Fescue,  false,  analyses,  N.  C 64,  65 

hard,  notes,  Colo 870 

meadow.  (See  Meadow  fescue.) 

red,  notes,  Wyo 679 

sheep,  notes 910 

tall,  culture  experiments,  TJtah 38 

Festuca  elatior , notes,  Cal. 577 

pratensis.  (See  Meadow  fescue.) 

rubra , notes,  Wyo 679 

sp.,  notes,  Ala.  College 578 

Fever,  Southern  cattle,  investigations,  U. 

S.D.  A 608 

Texas  cattle,  studies,  Ncbr 414 

U.  S.  D.  A...  513 

ticks  as  a cause  of 1042 
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Fiber,  crude,  determination 459,613 

Ind 560 

preliminary  investigations,  U. 

S.  D A 511 

Fiber-extracting  machine 130 

Fiber  Investigations,  Office,  U'.  S.  D.  A 92 

of  manila  aloe 130 

plants,  culture  in  Argentine  Repub- 
lic  134 

Belgium 134 

tho  Bahamas 134 

Fibers,  leaf,  of  the  United  States,  U.  S.  D.  A . 92 

plant,  chemistry. 538,647 

report 441 

Ficus  comosa,  notes,  N.  J 402 

Field  corn  and  sweet  corn,  comparison,  Del.  781 

crops,  abstracts  of  articles 36,170, 

291,  391,  487,  575,  678,  778,  862,  977, 1071 

experiments  in  Bengal 448 

Canada 623 

resistance  to  drought 345,621 

curing  vs.  ensiling  corn  fodder,  Yt 312 

Field  experiments.  (See  also  Fertilizer  ex- 


periments.) 

Field  experiments — 

at  Grignon  in  1892-’93 1030 

California  Station 576 

in  Belgium 232 

with  barley,  Minn 1073 

corn,  Del 577 

R.  1 778 

cowpeas,  R.  I 778 

fertilizers 377 

Conn.  Storrs 574 

Ohio 165 

in  Great  Britain 704, 710 

Wales 933 

grasses  and  forage  plants,  Utah  . . 38 

Lathyrus  sylvestris 1098 

liquid  manure. 525 

muskmelons,  R.  1 778 

oats,  Kans 1072 

Minn 1073 

R.  I 778 

onions,  Tenn 584 

potatoes,  Md 978 

Minn 1073 

S.  C 979 

soja  beans,  R.  1 778 

sugar  beets 374 

cane,  La 979 

tobacco,  Ala.  College 981 

tomatoes,  Tenn 584 

wheat,  Minn 1073 

Field  mice,  destruction 345,  730, 1104 

peas,  analyses,  hi.  Y.  Cornell 875 

varieties,  Cal 577 

Colo 871 

FT.  Y.  Cornell 874 

N.  Dak 178 

vole  and  its  natural  enemies  740 

vs.  pot  experiments  with  crude  phos- 
phates   819 

Fields  and  meadows,  Alpine 820 
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Paga 

Fiery  ground  beetle  as  an  enemy  of  cater- 


pillars, La 20G 

notes,  1ST.  C 499 

Fig  beetle,  notes,  N.  C 498 

diseases - 732 

IN.C 498 

ornamental,  notes,  N.  J 402 

soils,  analyses,  Cal 286 

| Fig-tree  borer,  notes,  U.  S.  D.  A 328 

Figs,  analyses,  Cal 301 

culture,  Cal 587 

1ST.  C 496,  873 

from  seed 827 

varieties 301 

Cal 587 

La 190 

1ST.  C 496,  873 

Filaria  lachrymalis  in  tbe  eyes  of  domestic 

animals,  Ala.  College 79 

papilosa  in  tbe  eyes  of  domestic  ani- 
mals, Ala.  College 79 

Filbert  disease,  N.  J 400 

Filter,  Cbamberland,  experiments  with 650 

Filters,  sand,  for  milk 1043, 1047 

spon ge,  for  milk 1 043 

Filtration  of  juices  and  sirups  through 

asbestus... 349 

Fine  meal  in  Thomas  slag,  determination  . . 472 

Fineness  of  fertilizers,  effect  on  available 

phosphoric  acid,  N.  C 288  i 

Finnish  Agricultural  Society,  Imperial 441 

Fiorin,  notes 910 

Fir,  balsam,-  notes,  Pa 54 

grafting  in  open  air 1018 

leaves,  browning  and  reddening 257 

Nordman’s,  notes,  Pa 54 

silver,  form  of  buds 1099 

notes,  Pa 54 

trees,  disease 257 

Fire  blight  of  apples,  N.  C 497 

jiears,  N.  C 497 

Fires,  forest,  and  fungus  diseases 540 

the  drought  of  1893 731 

origin  and  loss  from,  Pa. 54 

Fish,  analyses,  Mass.  State 165 

culture  in  ponds 823 

report 435 

station  at  Fecamp 435 

fertilizer,  analyses 621 

Conn.  State 777 

for  tobacco,  Conn.  State 865 

ground,  analyses,  N.  J 288 

R.  I 290 

guano,  analyses 727,801,802 

Cal 575 

meal  as  a feeding  stuff 349 

oil  emulsion  for  horn  fly.  La 206 

preparation,  La 206 

scrap,  analyses,  La 861 

available  phosphoric  acid  in, 

N.  C 288 

Fishes  of  Death  Talley,  Cal.,  U.  S.  D.  A 90  j 

Fit. tulina  hepatica,  notes,  TJ.  S.  D.  A. 611  i 

Flat-beaded  borer,  notes,  Md 685  i 

N.  C 498  | 
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Flat-headed  borer,  notes,  Tenn 310 

Flat  pea,  analyses,  Mass.  State 171 

Mich 782 

as  a forage  plant 346,  719 

culture  experiments. . . 718,  808,  925, 1098 
Mass.  State..  171 
Utah. .......  39 

notes 407,  448,  623,  652,  719,  808,  809 

Flax  and  hemp,  textile  strength  and  liygro- 

seopicity 726 

Belgian,  culture  experiments,  1ST.  Dak.  178 

culture 134 

experiments,  Mass.  Hatch 291 

station  in  Austria 353 

experiments  in  India 333 

moisture  content  and  strength 441 

New  Zealand,  report  on,  TJ.  S.  D.  A. . . 92, 94 
nitrate  of  soda  vs.  sulphate  of  am- 
monia for 233 

notes 623,  910 

Colo 871 

thickness  of  seeding,  N.  Dak 679 

toad,  grafted  on  snapdragon 1089 

varieties,  N.  Dak 679 

wild,  notes 529 

Flaxseed,  mucilage  layer 254 

I Fleabane,  notes,  N.  J 398 

| Flea  beetle,  Colorado  cabbage,  notes,  Colo..  311 

notes,  Del 593 

N.  C 498,  499 

red-legged,  notes,  U.  S.  D.  A..  328 

sweet  potato,  N.  J 403 

tobacco,  notes,  Md 685 

two-striped,  notes,  Colo 311 

beetles,  notes,  U.  S.  D.  A.... 101 

strawberry,  notes,  Mass.  Hatch 681 

Flesh  meal,  notes 801 

Flies,  dragon,  notes,  N.  C 493 

vat,  notes 1100 

Floats  for  corn,  R.  I 779 

S.C 1071 

cotton,  Ark 174 

S.  C 976 

Flocculation  of  clay  by  lime  and  salts 695 

Flood  planes  of  the  Mississippi  River,  U. 

S.D.  A 1086 

Floods  in  water  courses,  prediction,  U.  S. 

D.  A 1086 

of  the  Mississippi  River,  U.  S.  D.  A . 1086 

Flora,  bacteria],  of  Atlantic  Ocean 663 

of  North  Louisiana 285 

Ohio,  additions , 280 

Floriculture  in  Oregon 827 

Florida  phosphates,  analyses,  Ala.  College. . 290 

Mass.  State.  164, 165 

Station,  bulletins 569,786,790,792 

report 509 

Flour  and  bread,  fat  determinations 439, 647 

' Chenopodium  seeds  in 823 

ergot  in,  determination 655 

methods  of  analysis 127,  433 

microscopic  examination 127 

mill  pests,'  N.  C 1085 

sand  in,  recognition 823 

volume  and  weight  of 927 
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Flower-coloring  material,  chemistry 1026 

Flower,  natural  history  of 1097 

of  the  sugar  beet. 650 

seeds,  germination  test 628 

Flowering,  influence  of  pruning  on 820 

of  plants 253 

Flowers  and  fruit,  artificial  coloration 648 

culture  and  varieties,  N.  C 873 

influence  of  light  on 649 

of  crucifers,  anatomical  structure  . 923 

spectroscopic  observations  on 1027 

sulphur  for  mildew  of  Lima  beans, 

Conn.  State 878 

variation 539 

Fluorine  content  of  hones  and  teeth 438, 822 

in  superphosphates 539 

Fly,  frit '. 438 

Mexican,  notes,  La  ... : ...  409 

Hessian,  notes 926 

horn,  in  Alabama,  U.  S.  D.  A 514 

notes,  Me... 63 

N.C.... 1085 

laeed-winged,  notes 409 

peach  maggot,  notes,  U.  S.  D.  A 514 

ribbon-footed  corn,  notes,  Great  Brit- 
ain   740 

Foals,  fatality  among,  TJ.  S.  JD.  A 608 

Fodder  and  seed  culture,  experiments 657 

beets,  analysis- 538 

supply  and  autumn  catch  crops 740 

Fog,  city,  influence  on  cultivated  plants.  - . 818 

Foliage  leaves,  chemistry  and  physiology.  127,  344 

plant,  testing  soils  by  color  of 933 

variegated,  in  the  Mirobolan  plum 

tree 1099 

Food  and  temperature,  influence  on  milk, 

Nebr 598 

as  related  to  excretion  of  hydrocarbons 

in  oxen 1032 

concentrated,  for  cattle,  grinding 349 

pigs,  preparation  . . 349 

constituents,  inorganic,  assimilation 

by  animals 822 

of  milk 944,  966 

economy,  Conn.  Storrs 594 

effect  on  butter 724, 973 

Pa 596 

milk 635,  649,  655,  967,  970 

Pa 596 

milk  and  butter 440,  642 

examinations,  .method  of  conducting, 

U.  S.  D.  A 511 

investigations,  Conn.  Storrs 1003 

laboratories,  establishment.  TJ.  S.H.  A.  416 
in  connection  with  exper- 
iment stations 1 

of  cows,  nitrogen  in 524 

phosphate  of  lime  in 540,  639 

plant,  new,  FT.  Y.  Cornell 874 

plants,  cross  fertilization 1028 

of  Scolytidce,  TJ.  S.  D.  A . . 9J1 

wet  and  dry,  for  pigs,  Oreg ; . 995 

Foods,  abstracts  of  articles 194,  312,  594, 1079 

analyses,  Mass.  State 194 

cattle,  patent,  N.  H 66 
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Foods,  cooking  and  steaming  for  animals.  540,  825 


digestion  of  albuminoids 534 

methods  of  analyses,  U.  S.  D.  A 510 

salicylic  acid  in 454 

succulent,  effect  on  quality  of  beef. . 245 

Foot-and-mouth  disease  in  Germany 263 

Sweden 823 

inoculation  for  . . . 349 

transmission  in 

milk.... 973 

Foothills,  Sierra,  clearing  land  in,  Cal 606 

hay  growing  in,  Cal 578 

Foot  rot,  contagious,  in  sheep 245 

i Forage  crops  and  grain,  FT.  Dak 678 

plants.  ( See  also  Grasses.) 

analyses,  Mass.  State 171 

N.  C 64 

and  grasses,  Wyo 679,  680 

species,  Utah . . 38 

culture  experiments 436,  625 

culture  experiments — 

Ala.  College 171 

Colo 1074 

La  176 

Mass.  State 171 

for  sowing  in  September 436 

use  in  spring 436 

insects  affecting,  U.  S.  D.  A . 515 

new  species 925 

of  Modena 925 

Wyoming,  catalogue,  Wyo.  680 

seeds  of  North  American  .....  667 

selection,  Mass.  State 195 

Forcing  houses  in  dark  climates 663 

of  lettuce 129 

Forecasting  thunderstorms,  U.  S.  D.  A 91 

I Foreign  agriculture,  notes,  U.  S.  D.  A 221 

investigations,  abstracts  of  re- 
ports   104,  222, 

329,  418,  519,  613,  695,  801,  902, 1008, 1089 

pollen,  secondary  effect 659 

publications,  titles  of  articles  in . . . 126, 

251,  344,  538,  647,  727,  817,  922 
trade,  recent  features,  U.  S.D.A  ..  . 798 

Forest  and  shade  trees,  insect  inj  uries  to . . . 654 

fires  and  fungus  diseases 540 

the  drought  of  1893  . . . ■. 731 

legislation  regarding,  Pa 54 

origin  and  loss  from,  Pa 54 

influences,  U.  S.  D.  A 94 

leaves  and  sawdust  as  feeding  si uffs . 733 

pea,  analyses,  Mass.  State 171 

culture  experiments,  Mass. 

State 171 

seed,  characteristics 437 

tree  plantation  at  Illinois  Station. . . 303 

seeds,  germination  tests,  Pa 61 

trees,  Wyo 682 

insects  affecting -. 348 

W.  Ya 686 

notes,  Colo 871 

Forestry,  abstracts  of  articles 54,  303,  589,  682 

and  agriculture  in  .Russia 543 

Association,  American,  meeting. . 659 

Division,  U.  S.  D.  A 94,  96 
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Forestry  in  the  United  States. - - -- 820 

stations  in  California,  organiza- 
tion   351 

Forests  and  reforestation  in  the  Pyrenees  . 820 

as  related  to  climate,  U.  S.  D.  A 91 

water  supply,  U.  S. 

D.  A 95 

domain  of  the  Haut-Perche 256 

sanitary  significance,  U.  S.  D.  A . . . 95 

Formic  aldehyde  audits  influence  on  bac- 
teria   924 

as  a hardening  solution.  1028 

Formosa,  oil-producing  plants  of 435 

Fostite,  effect  on  peach  foliage,  N.Y. Cornell.  684 

for  apple  scab,  IN'.  Y.  Cornell 683 

potato  scab,  It.  1 789 

preparation  and  use,  IN’.  Y.  Cornell.  684 
Four-lined  leaf  bug,  notes,  hr.  Y.  Cornell. . 406 

Four-spotted  bean  y^eevil,  notes,  Del 410 

Fowl  meadow  grass,  analyses,  Conn.  Storrs . 596 

IN'.  C 64 

Fowls,  gapes  in,  hi.  C 1085 

Foxtail , m eado  w,  culture  experiments,  Ut  ah . 38 

notes 910 

notes , 529 

Colo 306 

Fransera  discolor , notes,  Colo 306 

Fraud  in  fertilizer  business  in  France 651, 

819, 907 

Fraxinus  americana,  germination  tests,  Pa.  61 

viridis , germination  tests,  Pa 61 

Free  fatty  acids  in  feeding  stuffs 460 

phosphoric  acid  in  gypsum-superphos- 
phate   471 

Freight,  rates  of  transportation  companies, 

U.  S.  D.  A. 221,  328,  799,  1005 

Fremontia  californica,  notes,  Cal 589 

French  lentils,  notes,  Cal 577- 

ryo  grass,  notes 910 

soft  cheese,  description 1060 

Frit  fly,  notes * 438 

Frost  freaks  of  herbaceous  plants 741 

Frosts,  effects  of  untimely 1037 

night,  nature  and  prevention 660 

spring,  protection  of  vineyards 

against 1030 

Frozen  meat,  storage  experiments 926 

Fruit  and  flowers,  artificial  coloration 648 

decays,  study,  FT.  J 401 

drying,  sulphuring  in,  Cal 589 

fly,  Mexican,  notes,  La 409 

grower  and  ants,  TJ.  S.  D.  A 901 

growing  in  eastern  Texas 352 

of  the  grasses,  structure  and  life  of  . . 818 

orchard,  at  the  polytechnic  school  at 

Zurich 256 

rot  of  perismmon,  IN’.  C 498 

sirups,  methods  of  analysis 127 

station  at  South  Haven  and  Grayling, 

Mich.,  discontinuation 1034 

trade  in  Cape  Colony* 351 

tree  blight,  Ala.  College 592 

diseases,  treatment,  hi.  C 497 

trees,  arsenical  spraying  while  in 
blossom,  U.  S, D.  A , ...  517 
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Fruit  trees,  insects  affecting 740 

N.C. 497 

TJ.  S.D.  A 1088 

planting 652 

win  ter  protection 1037 

worm,  notes,  TJ.  S.  D.  A — 800 

Fruit-bark  beetle,  "W.  Ya 511 

Fruits,  analyses 922 

Mass.  State 190 

apparatus  for  sterilizing 1051 

citrus,  culture,  La 396 

ingredients  withdrawn  from 

soil  by,  Cal 589 

insects  affecting 732 

cold  storage 909 

culture  with  irrigation,  Ind 985 

grafting,  hL  C 496 

localization  of  oils  during  forma- 
tion   1097 

mulching,  hi.  Y.  Cornell 583 

new  varieties,  Ala.  Canebrake 586 

orchard  and  garden,  culture,  IN’.  C . . 496 

varieties,  Ala.  College 299 

Idaho  . 1 898 

La 190 

Me 985 

Mass.  Hatch...  302,681 

Mich 681 

IN'.  C 873 

Utah 53,  681 

small,  culture, Miss 300 

varieties,  Ala.  College 299 

Idaho ; 898 

Ind 983 

La 190 

Me 985 

Md 982 

Mass.  Hatch 302,681 

Mich 681 

Miss 300 

IN’.  C 873 

Pa 53, 1076 

Tenn 585 

Utah 53,  681 

yielding  rennet 1019 

Fuel  value  of  different  woods 129 

Fumarinin  Glaucium  corniculatum 252 

Fumes  of  sulphur  as  a fungicide,  IN’.  J 400 

Fungi,  analytical  synopsis,  Ohio 279 

and  fungicides,  text-book 1104 

cells,  anatomy 345 

common  species  1030 

injurious,  of  greenhouses 348 

to  weed  seedlings,  IN’.  J. . . 401 

in  wine-making 449  ■ 

on  mushroom  beds 347 

weeds 827 

hT.  J 401 

parasitic,  in  the  Mediterranean  re- 
gion   1099 

on  trees,  emulsive  like 

ferment  in 819 

spores  of 653 

physiological  researches 1030 
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Fungicides.  ( See  also  Copper  carbonate, 

Copper  sulphate,  Bordeaux 
mixture.  Fan  celeste,  etc.) 

and  fungi 1104 

insecticides,  new,  N.  Y. 

Cornell 681 

apparatus  for  applying — 

Iowa 62 

Mass.  Hatch 309  * 

Tenn 310 

comparative  tests, X.Y.  Cornell-  683 

effect  on  germination  of  corn, 

Kans 881 

peach  foliage,  X.  Y. 

Cornell 684 

for  apple  scab,  Me 1077 

pear  and  apple  scab,  X.  H..  61 

potato,  rot 425 

rusts,  Kans 497 

smut  of  corn  and  oats,  Iowa.  59 

preparation  and  use,  Del 592 

Iowa 62 

La 190 

Mich 686 

S.  Dak 206 

with  insecticides,  Iowa 62 

Fungus  cellulose,  studies 252 

cultures,  use  of  must  for 539 

diseases  and  forest  fires. 540 

Fungus  diseases  of  plants — 

bibliographj-,  Conn.  State 1078 

nature  and  treatment 548,  627,  821 , 827 

Conn.  State 879 

Iowa ...  989 

Mass.  State 194 

Iff 415 

X.  H 61 

Fungus  diseases  of  grapes 821 

Md 983 

hops 236 

lupines 348 

mulberries 424 

quinces,  X.  J 401 

roses,  X.  J 399 

strawberries,  Md 983 

sugarbeets,  Xebr 60 

tobacco 348 

tomatoes,  Fla 790 

treatment  of 629 

X.  J 401 

entomogenous,  artificial  culture...  1037 

gnats,  notes,  W.  Ya 1034 

membranes,  structure. 729 

of  smut,  notes,  La 409 

parasitic  on  crickets 1100 

poisonous,  notes. 347 

Funlcia  undulata  variegatci,  notes,  X.  J 401 

Furfurol  reactions  of  alkaloids 126 

Furs,  protection  from  insects,  IT.  S.  D.  A . . . 517 

Fusarium  arcuatum,  notes,  X.  Y.  Cornell. . . 879 

Fubicladium  dendriticum.  (See  Apple  scab.) 

pyrinum,  notes,  X.  Y.  State  . . 987 

G-aleopsis,  monograph  of 648 

Galeruca  xanthomelcena,  notes,  X.  H 64 

X.  J 403 
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Galium  aparine,  notes 913 

Gall  fungus,  cranberry,  notes,  IT.  S.  D.  A . . 800 

mites,  notes,  Pa 61 

“Galt,”  yellow,  disease  of  the  udder 823 

Gama  grass,  analyses,  X.  C 64,65 

Gambieras  a tannin  plant 130 

Gapes  in  fowls,  X.  C 1085 

Garden  at  Bernburg  Station 752 

beet,  notes 910 

docks,  X.  Y.  Cornell 875 

experimental,  at  Deventer 669 

fruits,  culture,  X.  C 496 

labels  for  use  in,  X.  Y.  Cornell 875 

peas,  classification 1099 

notes,  Cal 577 

pink  rust,  notes,  X.  J 399 

university  botanic,  Cal 503 

Gardens  and  Grounds,  Division,  LT.  S.  D.A.  799 

Garrya  elliptica , notes,  Cal 589 

Gas  exchange,  respiratory,  during  eating..  259 

manufacture,  by-products  of 651 

of  manure,  composition 147 

Gases,  exchange  between  plants  and  ani- 
mals   729 

Gastroides  ccesea,  notes,  Ariz 992 

Gaura  par viflor a,  notes,  Colo 306 

small-flowered,  notes,  Colo 306 

Gelechia  cereallella.  (See  Angoumois  grain 
moth.) 

pseudacaciella,  notes,  Ky 884 

Gelsemium  semper virens , alkaloids 252 

Geological  survey  of  Japan 361 

Geologist,  report,  La 282 

Xebr 216 

Wyo 325,692 

Geology  in  relation  to  agriculture 344 

of  Xorth  Louisiana 282 

Wyoming  experiment  farms, 

Wyo 567 

Georgia,  improvement  of  road  system  of, 

H.  S.  D.  A 1007 

Station,  bulletins 178. 

196,  204,  207 

notes 542,930 

Geotropism  of  lower  organisms 434 

Germ  content  of  human  milk 1048 

market  milk  of  Dorpat, 

Russia 1043 

feed  for  milch  cows,  Yt 73 

meal,  corn,  analyses,  Yt 312 

of  wheat,  lecithin  content 803 

German  Agricultural  Fair. 547 

Society 547 

laboratory  of  663 
Dairy  Association 360, 


1046, 1047 
report,  meeting  927 
Experiment  Stations,  Association, 

report,  1893  929 

outline  of 


work 364 

millet,  analyses,  X.  C 64 

notes,  Colo 870 

moss,  analysis,  Pa 35 

as  litter,  Pa  ...  35 
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Germination.  ( See  alco  Seeds.) 

of  corn  as  affected  by — 

fungicides,  Kaus 881 

hot  water,  Ohio 304 

potassium  sulphide, 

Ohio 304 

of  oats  as  affected  by — 

hot  water,  Ohio 304 

potassium  sulphide, 

Ohio 304 

of  Ricinus 527 

seeds  as  affected  hy  age. 347, 1030 
disappearance  of  re- 
serve materials 728 

spores  of  Cerebella  paspali.  937 
wheat  as  affected  by- 

copper  sulphate 437 

hot  water,  Ohio 304 

potassium  sulphide, 

Ohio 304 

tests 122,129,333 

of  tobacco  seeds*. 825 

tomato  seeds,  Pa 55 

tree  seeds,  Pa 61 

Germs,  cholera,  means  for  destroying 1045 

in  cream  and  whole  milk 1019 

pasteurized  cream  and  skim  milk . 1049 
in  milk,  apparatus  for  destroying.  440 
sand  filters  for  removing.  1043, 
1047 

sponge  filters  to  remove.  1043 

rennet 1048 

separator  sediment 1049 

skim  milk 1049  I 

of  wheat,  raffinose  in 819 

Gerrhonotus  scincicauda  palmeri,n.  sp.,  TJ. 

S.  D.  A 90 

Giant  persicaria,  fecundity  of 1030 

sunflowers,  culture  experiments,  La.  17G  ; 

Ginger,  examination 258 

Ginning  of  cotton,  Ark 175 

Ginseng,  American 128 

Gladioli,  bacterial  diseases 1019 

notes,  X.  C 873 

Glanders,  cultures,  Iowa 78 


illustrated  lecture 1041 


in  horses,  mallein  for  diagnosing, 

Iowa 78 

inoculation  experiments  with,  U. 

S.D.  A 608 

pulmonary,  pathological  anatomy  259 

Glands,  salivary,  of  Hymenoptera 821 

Glass  protectors,  propagation  of  grafts  of 

woody  plants  under 1017  | 

Glauber’s  salts  in  food  of  cows 823,918,  971 

on  udder  and  milk  of  cows.  823,  918 

Glaucivm  corniculatum,  fumarin  in 252 

Globules,  fat,  rapidity  of  movement  in 

cream  raising 1054 

Glocosporiumfructigenum,  notes,  Ark 1076 

N.Y.  Cor- 
nell  880 

lagenarium,  notes,  Del 788 

navoti,  notes 1100 

notes,  ST.  J 401 
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Gloeosporium  rosece,. notes,  N.  J 400 

sp.,  notes,  Mass.  State 192 

thumeni , nptes 1100 

venetum,  notes,  Me 60 

Glucose,  constitution  of 817 

fermentation  by  O'idium  lactis 919 

for  improvement  of  wines 441 

formation  in  the  body  from  albu- 
minoids   259 

in  germinating  seed  of  Ricinus  . . . 528 

meal  analysis,  X.  J 410 

preparation  of  citric  acid  from 344 

refuse,  analyses,  Mass.  State 66 

Glucosides,  constitution 817 

Glue  mixture  for  potato  rot,  Yt 307 

Gluten  cream,  analyses,  Yt 312 

content  and  baking  properties  of 

flour 257 

feed,  analyses,  Mass.  State 66, 194, 195 

Mich 794 

Buffalo,  analyses,  Yt 312 

flour,  Dick,  analyses,  Mass.  State  . . 194 

in  varieties  of  wheat,  IsTebr 870 

meal,  analyses,  Mass.  State 66, 194, 195 

Buffalo,  for  milch  cows 1065 

Yt...  316 

Chicago,  analyses,  Yt 312 

effect  on  iodine  number  of 

butter 974 

for  pigs,  Mass.  State 75 

Iowa,  analyses,  Mass.  State.  992 
King,  analyses,  Mass.  State . . 992 

Peoria,  analyses,  Mass.  State . 992 

Glyceria  spp 912 

Glycerides,  liquid  and  solid,  in  butter  fat . . 954 

Glycerin  and  alcohol  in  wines,  relation 

between 824 

determination 252 

Glycogen,  formation  in  the  body  after  con- 
suming xylose 1031 

Glycoside  of  cacao  seed 648 

Gnat,  potato  scab,  notes 935 

Gnats,  fungus,  notes,  W.  Ya 1034 

Goats,  Angora,  IT.  S.  D.  A 608 

digestion  experiments  with,  N.  C.  668, 1081 
inoculated,  immunity  from  cholera 

by  milk  of 439, 963 

milk,  analyses 961 

butter  from. 655,  816.  956 

detection  in  cows’  milk 260 

digestibility 957 

studies 440,655 

tuberculosis  in 439 

Gold  exports,  IT.  S.  D.  A 798 

Golden  bugs,  notes,  X.  J 403 

hawkweed,  notes,  Me 60 

millet,  notes,  Colo 870 

pea-fruited  cypress,  notes,  Pa 54 

Good  Boads  Convention  of  Minnesota,  pro- 
ceedings, IT.  S.  D.  A 1006 

Gooseberry  cluster  cup,  Mass.  State 193 

disease,  X.  C 498 

mildew,  not<  s 629 

Mass.  State 193 

rust,  Mass.  State 193 
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Gooseberry  rusts,  alternation  of  hosts 653 

sawfly,  notes,  Great  Britain.. . 740 

Inrt 985 

span  worm,  notes,  S.  Dak 206 

Gooseberries  adapted  to  Utah. . , 53 

fungicides  and  insecticides  for, 

N.  Y.  Cornell 685 

grafting  in  open  air 1018 

varieties 984 ' 

Colo 870,871 

Del 786 

La. 190 

Me 985 

Mich 793 

Miss 300 

N.  Y.  Cornell 584 

Oreg 877 

Pa 1076 

Utah 53,681 

Goose  breeding 655 

grass,  yard,  analyses,  N.  C 64,  65 

Goosefoot,  notes,  Nev 497 

white,  notes 811 

Gopher,  gray,  notes,  Oreg . 161 

Gophers  and  moles,  Oreg 161 

injury  to  sugar  beets,  Rev 293 

repression,  Idaho 386 

Nev 293 

Oreg 161 

Gouda  cheese,  manufacture,  N.  Y.  State. . . 213 

method  of  making 1060 

Government  aid  to  horse  breeding  in  Hun- 
gary   656 

Gracillaria  robiniella,  notes,  Ky 884 

Grade  races  in  horticulture,  pedigree 347 

Grafting  of  vines 1099 

subterranean,  of  grapevines 731,820 

Grafts,  morphology  and  physiology. . 818,  923, 1089 
young,  protection  against  white 

grubs  1100 

Grain  and  forage  crops,  N.  Dak 678 

meal  for  swine 632 

beetle,  notes 654 

Del 410 

changes  in  storage 347 

cost  of  growing 652 

experiments  at  Svalof,  comparative  . 820 

feeds,  commercial,  feeding  value, 

Tenn 502 

fodders,  Canadian,  analyses 631 

for  lambs  before  weaning,  Wis 502 

ground  and  unground,  for  pigs.. 632 

harvesters,  test  in  Scotland 350 

insects  in  sugar,  U.  S.  D.  A 901 

methods  of  analysis 127, 727 

moth,  Angoumois.  ( See  Angoumois 
grain  moth.) 

Nowacki  law  of  formation  of  stalk  . 539 

rusts,  preliminary  report,  Kans 497 

smuts,  notes 348 

study  on  ripening 1098 

Mich.. 782 

varieties,  pure  cultures 818 

vs.  mangel-wurzels  for  pigs 429 

winter,  condition,  U.. S.D.  A 1088 
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Grain,  winter,  leaf  hopper  on,  U.  S.  D.  A 901 

Grains,  fat  compounds 338 

culture  experiments  in  Sweden 820 

of  Paradise,  analysis 916 

for  adulterating  black 

pepper 915 

notes 655 

starch  and  sugar  in 476 

variety  tests 548 

Grama  grass,  notes,  Wyo 679 

Graminece , nitrogenous  fertilizers  for  nitro- 
gen   852 

notes 903 

Granary  weevil,  notes,  Del 410 

Grandeau  method  for  humus  in  soils 932,  937 

Grape  anthracnose,  notes 347,629 

1ST.  H 61 

buds  and  shoots  as  affected  by  cold.  1099 

culture,  notes,  Va , 873 

curculio,  notes,  N.  C 498 

diseases 824 

Del - 591 

111 875 

K C 498 

inVaucluse 1099 

leaves,  coloring  matter  in 1027 

mildew 821 

notes 629 

R.  I 792 

phylloxera,  notes,  U.  S.  D.  A 101 

pourridie,  propagation  in  sand. 529 

pr unings,  fertilizing  constituents, 

N.  J 391 

sawfly,  notes,  Del 593 

seeds,  structural  characters 926, 1095 

G rapes  adapted  to  Utah 53 

American,  and  phylloxera  824 

analyses,  Cal 190 

N.  J 391 

apoplexy 235 

as  affected  by  hot  water,  Del 593 

food  for  pigs 353 

bacterial  disease 1018,1099 

black  rot,  notes,  N.  H 61 

R.  I 792 

treatment 257 

brunnisure  in  Italy 926 

cold  storage 909 

colors 940 

culture,  Ala.  Canebrake. 586 

decay,  N.  J 401 

downy  mildew,  Iowa 989 

N.  H 61 

examination,  Cal 190 

grafted  and  ungrafted,  manuring. . . 731 

insects  and  fungi  affecting  . . . 530, 821, 822 
Md..r...  983 

manuring 820,  925, 1094 

mold 351 

myriapods  in 530 

of  variegated  colors 540 

packing 909 

Peronospora  of 653 

powdery  mildew,  Iowa 989 

scale  insects  on,  treatment,  Ind  ....  983. 
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Grapes,  selection  for  wine-making,  Cal 190 

subterranean  grafting 731, 820 

training,  111 874 

under  glass,  Conn.  State 878 

N.  C 878 

varieties,  Ala.  Canebrake 586 

Ala.  College 298 

Cal 190,587 

Colo 870 

Del 585 

111... 873 

La 190,396 

Me 985 

Mass.  Hatch 302 

N.  Y.  Cornell 584 

N.  C 496,873 

Oreg 877 

Pa 53 

Tenn 586 

Utah 53,681 

Ya 873 

white  rot 235 

Chrapholitha  inter stinctana,  notes,  Iowa 989 

U.  S.  D.  A 101 

Grapta  interrogationis,  notes,  TJ.  S.  D.  A . . . 101 

Grass  and  clover  seeds,  impurities  in 334 

culture  experiments,  N.  C 325 

fertilizer  tests,  Mass.  Hatch 291 

for  pigs,  Utah  76 

green  Hungarian,  analyses,  Mass. 

State 194 

lands,  management,  Mass.  State 172 

leaf  hoppers,  life  history,  Iowa 62 

mixtures,  tests,  Mass.  State 171 

pine  barrens,  analyses,  Mass.  State. . 165 

plats  and  turf,  formation 731 

roots,  plant  lice  on,  Iowa 990 

seeds,  determination 821 

germination  test 334, 628 

North  American 667 

squirrel-tail,  notes,  Colo 306 

worms,  Southern,  notes,  La 206 

young,  lecithin  content 803 

Grasses,  analyses,  Can 330,331 

N.  C 64 

anatomical  study  of  stems 1028 

and  forage  plants,  culture  experi- 
ments, Cal...  577 

La  . . . 161 

Wyo  679,  680 
species,  Utah.  38 

andrcecium  and  gyncecium  of 253 

culture  experiments  with,  Ala. 

College 577 

fertilizer  experiments,  Mass.  State  171, 

707, 710 

Pa 51 

from  J ohore 1028 

improvement  of  native  species, 

Okla 293 

insects  affecting,  treatment,  U.  S. 

D.  A 515 

new  or  noteworthy  species,  U.  S. 

D.  A 326 

7729 — No.  12—5 
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Grasses,  new  species  from  Mexico,  U.  S.  D. 

A 327 

nitrate  of  soda  vs.  sulphate  of  am- 
monia for 233 

notes  and  analyses 437 

of  Lower  California 937 

the  Pacific  Coast,  U.  S.  D.  A 326 

Uruguay 925 

species 330,623,625 

Okla 293 

structure  and  life  of  fruit  of 818 

Grasshopper.  ( See  also  Locust.) 

red-legged,  notes,  Ky 1079 

Grasshoppers,  Bombylids  parasitic  on 1100 

notes,  Mich 791 

N.  H 64 

N.  C 498 

U.S.D.A 800 

prevalence  in  northwestern 

Missouri,  U.  S.  D.  A 327 

“ Gray  gopher,”  notes,  Oreg 161 

Great  Britain,  cereal  products 660 

Great  Plains,  summer  hot  winds  of 1035 

Green  clams,  notes,  N.  J 411 

fodder  for  steers 633 

ground  beetle,  notes,  N.  C 499 

Hungarian  grass,  analyses,  Mass. 

State 194 

June  beetle,  notes,  Ariz 992 

manure,  a substitute  for  barnyard 

manure 140 

utilization  of  nitrogen  of  . . 1098 

vs.  barnyard  manure 436 

manuring,  crops  for 113,  436,  548,  699 

effect  on  subsequent  crops  436 

experiments,  Del 776 

for  corn,  Ohio 169 

cotton,  Ark 174 

rye 701 

wheat 331 

lupines  for 128 

true  value,  Mass.  Hatch..  860 

vs.  soiling 346 

with  pea  vines, 

Ark 175 

with  leguminous  plants . 225, 730 
leguminous  plants, 

U.  S.  D.  A 1087 

white  mustard 652 

orchard  grass, analyses,  Conn.  Storrs.  599 

rye,  analyses,  Mass.  State 194 

soja  bean,  analyses,  Mass.  State 194 

soldier  bug,  notes,  La 409 

vetch,  analyses,  Mass.  State 194 

Greenhouse  at  Bernburg  Station 752 

heating,  overhead  vs.  under- 
bench piping, Mass. 

Hatch 302 

steam  vs.  hot  water, 

N.  Y.  Cornell 295 

plants, fertilizers, Mass.  Hatch.  303 

Greenhouses  at  California  University 132 

equipment,  W.  Ya 1034 

injurious  fungi  in 348 

subirrigation  in,  TV.  Ya 680 
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Green-striped  maple  worm,  notes,U.S.D.A.  101 
Grignon  Agricultural  Experiment  Station, 

investigations  at 3 

Grindelia  squarrosa,  notes,  Colo 306 

Grinding  concentrated  food  for  cattle 349 

Ground  barley,  analyses,  Mass.  State 194 

beetle,  fiery,  as  an  enemy  of  cater- 
pillars, La 206 

notes,  NT.  C 499 

green,  notes,  N.  C 419 

murky,  notes,  H.  C 499 

bone,  analyses,  H.  J 571 

detection  of  ground  born, 

etc.,  in 466 

steamed,  experiments  with..  703 

feed,  adulteration,  Micb 794 

born,  etc.,  in  ground  bone,  detection  466 
meat  for  borses  in  place  of  oats . . . 540 

scraps,  analyses,  Mass.  State.  194 

squirrels,  notes,  Idaho 386 

Oreg 161 

Wyo 676 

of  Mississippi  Yalley, 

U.  S.  D.  A 416 

Tbomas  slag  for  turnips 709 

water,  fluctuation,  Wis 486 

wheat  screenings,  analyses,  Yt. ..  312 

Grubs,  destruction  by  Botrytis  tenella  822 

white,  notes,  Del 790 

Nebr 62 

U.S.D.A 101 

protection  of  young  grafts 

against 1100 

Guano,  analyses,  Cal 575 

bat,  analyses,  Mass.  State .. 165 

Miss ..  737 

determination  of  phosphoric  acid  in . 1009 

for  oats,  E.  I 779 

potatoes 715 

Guava  mealy  wing,  notes,  D.  S.  D.  A. 327 

Guavas,  notes,  Cal .• •.  587 

Guernsey  milk, fan alyses 945, 946 

Mass.  State 207 

Guinea  pepper,  notes 915 

pig,  for  repression  of  rats 730 

Gumming  of  sugar  cane 821 

Gums  in  wheat  and  oat  straw  145 

Gunning-Ejeldahl  method 975 

Guzerat  rape,  notes 1030 

Gymnocladus  canadensis,  germination  tests, 

Pa 61 

notes 660 

Gymnosporangium  macropus,  notes,  Pa 62 

spp.,  deformities  due  to.  1031 

Gynoecium  and  andrcecium  of  grasses 253 

Gypsum,  analyses,  Cal 575 

Ga 737 

La 861 

Mass.  State 165 

E.  I ..' 290 

as  a preservative  for  manure 330 

for  corn,  Del 780 

and  potatoes,  Conn.  Storrs  573 

cotton 332 

indigo 332 
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Gypsum  for  peach  trees,  N.  J 397 

preserving  potatoes,  N.  Y. 

Cornell 875 

reclamation  of  alkali  soils 351 

Cal..  569 

wheat,  Ya 495 

superphosphate,  free  phosphoric 

acid  in 471 

with  green  manures  for  wheat 331 

Gypsy  moth,  treatment,  Mass.  Hatch 310 

Haematines  from  blood  of  animals 438 

Hcematobia  serrata,  notes,  La 205 

Me 63 

Mich 311 

N.  H 64 

Haematozoa  of  birds 730 

Haenle  method  for  analysis  of  butter 127 

Hadena  fractalnea,  notes,  XL  S.  D.  A 516 

Hadronema  militaris,  notes,  Nebr 62 

Hairy  vetch,  agricultural  value  436,627 

culture  experiments,  Colo 1072 

for  green  manuring 699 

hay,  analysis,  Colo 1073 

notes 1030 

Haltichella  sp.,  notes,  Ohio 311 

Halticus  concinna,  notes 236 

Hams,  cheese  skippers  in,  U.  S.  D.  A 901 

Handbook  of  Experiment  Station  "Work, 

H.  S.  D.  A 518 

Hanna  barley,  variations  in  different  places . 924 

Hard  fescue,  notes,  Colo 870 

Hardness  of  butter  as  affected  by  food, 

H.  H 87 

Hardy  carnations,  notes,  1ST.  Y.  Cornell  875 

Hares,  damage  by,  in  Cape  Colony 354 

Harlequin  cabbage  bug,  notes,  Ala 63 

Md 685 

Harpiphorus  maculatus , notes,  Del 593 

Harvester,  Leonard  corn,  test,  Del 796 

Harvesting  corn  fodder  at  different  dates, 

Yt 292 

plants  in  sand  cultures 769 

Harvests  and  exports,  relation  between, 

H.  S.  D.  A 798 

Haustoria  of  some  phanerogamic  parasites, 

structure 650 

ZFredinece 345 

Hawkweed,  golden,  notes,  Me 60 

Hay,  analyses,  Ark 500 

Mass.  State  195 

H.  J 410 

and  pasture,  Anthyllis  vulneraria  for.  820 
composition  as  affected  by  fertilizer, 

Conn.  Storrs 578 

corn  stalks  and  straw  as  substitutes 

for,  H.  J 499 

crop,  annual  value 834 

fat  compounds  in 339 

for  fattening  sheep  and  oxen 244, 920 

steers 633 

from  mixed  grasses,  analyses,  Conn. 

Storrs 596 

wheat  and  barley,  Cal 577 

growing,  cost  and  profit,  Nebr 576 

in  the  Sierra  foothills,  Cal..  678 
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Hay,  importation  into  tlie  United  Kingdom, 

U.  S.  D.  A 328 

marsh  grass,  analyses  N.  C 64 

meadows  as  affected  by  drought 621 

peas  and  oats  for  milk  production 1065 

statistics  of  production,  U.  S.  D.  A..  612 

storage,  Utah 53 

Swiss,  analyses 540 

trash  for  seeding  meadows 925 

worm,  repression 821 

yield  and  food  ingredients,  Conn. 

Storrs 578 

as  affected  by  fertilizers 530 

Hazel  fungus,  notes,  Mass.  State 193 

leaf  buds,  lecithin  content 803 

Head  scab  of  sheep,  Ala.  College 79 

Heal-all,  notes,  N.  J 399 

Health  as  related  to  climate,  Mass.  Hatch. . 281 

of  children,  effect  of  milk  supply  of 

Leipsic 927 

public,  and  animal  industry,  tuber- 
culosis in  relation  to 1046 

statistics,  U.  S.  D.  A 1088 

Heat,  action  on  casein. 1008 

milk 962 

animal,  sources 438 

to  destroy  potato  rot,  Pa 61 

Heavy- wooded  pine,  notes,  Pa 54 

Hedge  mustard,  notes,  N.  J 685 

Hedysarum  coronarium,  notes,  Cal 577 

Helianthus  annuus,  etiolated  plantlets  of, 

composition 649 

notes 844 

seeds  of,  composition. . 649 

tuberosus , notes 522 

Mass.  State 171 

Heliothis  armigera.  ( See  Boll  worm.) 

rhexis,  notes,  Ky 1079 

Heliotropism  in  Cassia  marylandica 827 

of  the  common  mallow 663 

Hellebore,  analyses,  Mass.  State 206 

as  an  insecticide,  Ala.  College..  63 

Iowa 62 

N.  H 64 

preparation  and  use,  S.  Dak 206 

white,  for  strawberry  weevil,  Del.  791 

Hemileia  vastatrix,  notes 627 

Hemiletes  drassi,  notes,  Ohio 311 

Hemiptera,  stridulant  aquatic 821 

Hemlock,  notes,  Pa 54 

Hemp  and  flax,  relation  between  textile 

strength  and  hygroscopicity 726 

as  a green  manure  for  wheat 331 

culture  experiments 1029 

Mass.  Hatch...  291 

henequen,  in  Yucatan 345 

moisture  content  and  strength  of . . . 441 

seed  tests 910 

Henbit,  notes,  N.  J 398 

Henequen  hemp  in  Yucatan 345 

Hen  food,  analyses,  Mass.  State 195 

lice,  carbon  bisulphide  for,  U.  S.  D.  A . . 328 

tuberculosis,  poison  in  culture  pro- 
ducts   254 

Hens,  feeding  experiments,  N.  Y.  State. ...  201 
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Hens,  rational  care  and  feeding  in  winter. . 733 

test  of  breeds,  La 203 

Hens’  eggs,  behavior  of  cholera  bacilli  in  . . 1098 

laid  by,  N,  Y.  State 202 

Hendersonia  sp.,  notes 423 

Hepatic  elaters,  morphology  of 936 

Heptameris  oscinidis,  notes,  Ohio 311 

Herbaceous  plants,  frost  freaks  of 741 

Herbaria,  destruction  of  insects  attacking, 

U.  S.  D.  A 517 

Herbarium,  U.  S.  National,  contributions 

from,  U.  S.  D.  A 90, 326 

Herbivora,  nutrition  of 532 

nutritive  value  of  asparaginfor.438,  532 
Herd’s  grass.  ( See  Timothy.) 

Heredity  in  bees 821 

theory  of,  “Keimplasma” 345 

Hertz  electric  waves,  influence  on  plants . . . 254 

Hessian  fly  in  New  Zealand 263 

notes 926 

Cal 576 

Heterodera  radicicola,  notes 1011 

symbiosis  with  plants 
in  the  Sahara. . . 926, 1011 

schachtii,  notes 931 

Hexenbesens  of  larch 1031 

j Hibiscus  cannabinus,  culture  experiments 

in  India 333 

trionum,  notes,  N.  J 399 

Hide,  animal,  and  tannin 827 

Hieracium  aurantiacum,  notes 629 

Hill  vs.  drill  culture  for  corn,  Mass.  Hatch. . 292 

Hippodamia  convergens,  notes,  La 409 

Hoeing  wheat,  Utah 49 

Hog  cholera,  inoculation  experiments  with, 

U.  S.  D.  A 608 

notes,  Ala.  College 79 

raising 1033 

Hogs  poisoned  by  cockle  seed,  treatment. . . 813 

poisoning  by  cockle  seed 813 

Hohenheim  Academy,  pupils  at 133 

Experiment  Station,  report  on 

feedin  g stuffs 927 

Holcus  lanatus,  notes,  Cal 577 

Holes,  black,  in  wood,  'W.  Ya 1078 

Holland  experiment  stations  in  general 672 

manufacture  of  cheese  in 1033 

Holstein  cows  for  butter  and  cheese  produc- 
tion, Yt 319 

milk,  analyses 945,946 

Mass.  State 207 

Home-mixing  of  ferlilizers,  N.  J 288, 390 

It.  1 290 

Hominy  mill  feed,  analyses,  N.  C 64 

Honey,  analyses,  Mich 160 

chemistry,  Haenle’s 647 

dew,  linden,  composition 348 

dialysis 647 

evaporation,  U.  S.  D.  A 102 

examination 258 

Mich 676 

method  of  analysis 127 

plants,  selection,  U.  S.  D.  A 102 

production  in  United  States,  U.  S. 

D.  A 1005 
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Honey,  Russian,  composition 258 

Turkish 655 

Hoof  disease  in  cattle 259 

Hop  clover,  notes 910 

culture  in  England 128, 184 

fly,  notes 236 

jumpers,  notes 236 

lice  in  Hew  York,  H.  S.  D.  A 514 

louse,  experiments  with,  TT.  S.  D.  A 514 

notes 236 

Oreg 206 

mash - 130 

mold,  notes 236 

plant,  horacic  acid 539,  619 

vine  borer,  notes 629 

Hopper,  leaf,  notes,  ST.  C — 498 

pear-tree,  notes,  1ST.  C 498 

Hops,  insect  and  fungus  diseases 236 

study  of 346 

varieties 134 

wire  trellis  for,  Oreg 206 

Hordeum  distichum,  notes 852 

jubatum,  notes,  Colo 306 

Hornbeam,  ash  analyses  of  wood  and  bark.  256 

Horn  dust,  analyses,  Conn.  State 777 

fly  in  Alabama,  TJ.  S.  D.  A 514 

notes,  La 205 

Me 63 

Mich 311 

N.  C 1085 

N.  H 64 

remedies,  Me 63 

ground,  etc.,  in  ground  bone,  detec- 
tion   466 

shavings,  analyses,  Mass.  State 164 

worm,  notes,  Md 685 

Horned  sedge,  analyses,  N.  C 64 

Horns  of  calves,  prevention  of  growth, 

N.  Y.  Cornell 204 

Horse  beans,  analyses,  Mass.  State 171 

culture  experiments,  Mass. 

State 171 

effect  of  nickel  salts  on 697 

English,  analyses,  Can 631 

nitrogen  content 347 

botfly,  notes 263 

breeding  in  Germany 823 

Hungary,  Government 

aid  to 656 

chestnut  as  a food  for  domestic  ani- 
mals  439 

external  conformation  in  relation  to 

selection,  Mich 688 

gram,  notes 820,908 

manure,  analyses,  Mass.  State 164 

fermentation,  generation  of 

free  nitrogen  in 651 

fertilizing  constituents 143 

meat,  detection 540 

metabolism  in 822 

nettle,  notes,  Colo 306 

radish  culture 1099 

tail  rushes,  notes 720 

Horses  and  cattle  in  their  relation  to  climate  655 
mules,  colic  in,  Miss 78 
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Horses,  “bottom  disease,”  TJ.S.D.  A 608 

bran  vs.  oats  for 540 

cerebro  spinal  meningitis  in,  Del . . 603 

devil’s,  notes,  N.  C 499 

diseases,  La 203 

feeding  experiments,  N.  J 411 

Utah 77 

maladie  du  edit  in  Nebraska,  U.  S. 

D.  A 608 

manure  production,  N.  Y.  Cornell.  389 

nitrogen  excreted  by 142 

not  injured  by  cockle  seed 813 

number  and  value,  TJ.  S.  D.  A 799 

phosphoric  acid  excreted  by 142 

potash  excreted  by 142 

potatoes  as  a food  for 540 

raw  potatoes  for 540,  813 

Russian  barley  for 626 

Horticultural  Society  of  Massachusetts 449 

Horticulture,  abstracts  of  articles..  53,187,294, 
393,  496,  583,  680,  783,  871,  982, 1074 

in  Belgium 129 

races,  pedigree,  or  grade 449 

Horticulturist,  report,  Colo 898 

Del 585,785 

Md 509,899 

Mass.  Hatch 302 

Mich 681 

Minn 324 

Nebr 216 

N.  Y.  Cornell 874 

N.  Dak 216 

Tenn 899 

Ya 797 

Wyo 692 

and  meteorologist,  report, 

Wyo 325 

Hose,  spraying,  coupling  for  926 

Host  plants  of  V redinece 1030 

Hot  springs,  bacteria  of 650 

water  as  an  insecticide,  Del 593 

effect  on  germination  of— 

corn,  Ohio 304 

oats,  Ohio 304 

wheat,  Ohio 304 

for  celery  caterpillars,  Mich 686 

rose  chafers,  Mich 686 

treatment  for  smuts  of — 

cereals,  Iowa 59 

Kans 1072 

Mich 685 

Pa 61 

Yt 59,308 

vs.  steam  for  greenhouse  heating, 

N.  Y.  Cornell 295 

winds,  summer,  of  the  Great  Plains. . . 1035 

Houdart’s  apparatus  for  pasteurizing  wines, 

Cal 215 

Hound’s  tongue,  notes,  N.  J 398 

Houses,  forcing,  in  dark  climates 663 

Hiibl’s  iodine-addition  method 253 

Hulls  and  meal  of  cotton  seed  for  steers, 

Texas 662 

of  buckwheat,  analysis 538 

peanuts  for  cattle 439 
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Hulls  of  sunflower,  analyses,  H.  C 64,  65 

Human  food,  studies  on,  Conn.  Storrs 1003 

milk,  bacteriological  examination . . 254 

germ  content  of 3 048 

“ lactini  ” substitute  for 1067 

Staphylococci  in 1048 

Humidity,  effect  on  growth  of  plants 114 

root  tubercles  of  legumi- 
nous plants 112 

Humus  as  a food  for  plants 18 

decline  in  fertility  due  to  decreaseof  832 
effect  on  retentive  power  of  soils  for 

water,  Minn 857 

functions 833 

in  soils,  determination 932,  937 

Minn 857 

Ind 559 

TJ.  S.D.A...  511 

influence  on  fertility 833 

organic  constituents  of 819 

Hungarian  brome  grass,  notes,  Cal 577 

grass,  analyses,  Conn.  Storrs. . . 596 

and  alfalfa  silage,  loss  in 

preparation,  Utah 52 

green,  analyses,  Mass. 

State 194 

millet,  analyses,  H.  C 64 

Husbandry,  American  system 656 

animal,  agriculture  without. . . 656 

Hybrid  Baptisia 741 

Hybrids,  rose,  Iowa 985 

Hydrangea,  notes,  Fla 790 

Hydrated  phosphates  of  iron  and  alumina, 

treatment  for  fertilizer 436 

Hydrocarbons,  excretion  by  oxen  as  affected 

by  food 1032 

Hydrochloric  acid,  use  in  drying  ferment- 
able substances,  Pa 28 

Hydrocyanic  acid  gas  as  an  insecticide,  IT.  S. 

D.  A 517 

effect  on  insects,  Cal.  593 

Hydroecia  immanis,  notes 630 

misasea,  notes 912 

on  the  potato  in  Ger- 
many   654 

Hydrogen,  apparatus  for  drying  in,  H.  J. . . 385 

bath  description,  H.  C 278 

excretion  by  plants 923 

generator,  description,  H.  C 278 

peroxide,  effect  on  ripening  of 

cheese,  Iowa 208 

sulphureted,  apparatus 538 

Hydrostatic  balance,  Sartorius’s  new  form.  251 
Hygienic  and  agricultural  laboratory  at 

Courtroi,  Belgium 555 

Hygrometer,  observations  with,  Me 29 

use  in  cheese  curing,  H.  Y. 

State 214 

Hygroscopicity  and  textile  strength  of  hemp 

and  flax,  relation  between 726 

Hymenomycetes,  nuclear  division  of 650 

study  of  a species 1100 

Hymenoptera  of  Ohio 311 

salivary  glands  of 821 

Hymenopterous  insects,  poison  apparatus  of  1100 
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Hymenopterous  parasites  of  California  red 


scale,  IT.  S.  D.  A 900 

Hyoscyamus  sp. , notes 973 

Hyphantria  cunea,  notes,  Ely 884 

Hypsiglena  texana,  n.  sp.,  notes,  IT.  S.  D.  A.  90 

Ice  cream,  centrifugal  cream  for 1067 

Del 796 

Icerya  purchasi  in  Hew  Zealand,  IT.  S.  D.  A.  517 

notes,  La 409 

Ichthyura  inclusa,  notes,  Ky 884 

Idaho  Station,  bulletins 386, 402,  857,  898 

notes 442 

Hlinois  Station  and  College,  notes 542 

bulletins 303, 

323,  855,  873, 874,  875,  876, 1075 

report 898 

Immunity  from  disease,  natural  and  artifi- 
cial   540 

Imperial  College  of  Agriculture  at, Tokyo..  361 

Finnish  Agricultural  Society 441 

Implements,  farm,  tests 1102 

Imported  cabbage  butterfly,  notes,  IT.  S. 

D.  A 101 

worm,  notes,  Colo 311 

currant  worm,  notes,  H.  C 498 

Imports  and  exports,  value,  IT.  S.  D.  A 798 

and  their  overvaluation,  IT.  S.D.  A.  798 

India,  agricultural  notes  . . 448 

cotton  crop  for  years  1893-’94,  U.  S. 

D.  A 1088 

vpredictions  of  drought  in,  IT.  S.  D.  A.  1086 
Indian  fteas,  poisonous  leguminous  seed  in . 1101 

Indiana  College 542 

notes 658 

Station,  bulletins 80,  81, 

82, 185, 186,  559,  560,  598,  602,  984 

notes 442,930 

Indicator,  phenolphthalein 253 

Indigo  as  a green  manure  for  wheat 331 

gypsum  for 332 

Indol  as  a reagent  for  nitrites 1027 

Infants,  cooked  and  uncooked  milk  for 926 

sterilizing  milk  for 1050 

Infusoria  for  destroying  bacteria  in  river 

water 127 

Inoculation  experiments  with — 

anthrax 353, 1101 

foot-and-mouth  disease 349 

glanders,  IT.  S.  D.  A 608 

hog  cholera,  U.  S.  D.  A 608 

swine  plague,  IT.  S.  D.  A 608 

Inoculation  needle  for  mycological  studies . 924 

of  clay  soils  for  lupines 1013 

milch  cows  with  bacillus  of 

diphtheria 824 

soils  for  leguminous  plants.  113, 
548,  619,  649 

tubercles  formed  through 848 

Insect,  an  important  predatory,  IT.  S.  D.  A . . 514 

collections  of  Columbian  Exposition, 

U.  S.D.A 900 

enemies  of  American  cereals,  IT.  S. 

D.  A 516 

injury  to  wood,  nature  and  preven- 
tion   1019 
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tion, W.  Va 991 

Life.  TJ.  S.  D.  A 327, 514,  900 

Insecticide  appliances,  Ala.  College 63 

Miss 792 

17.  H 64 

Insecticides,  analyses,  Mass.  State 206 

and  fungicides,  new,  1ST.  T. 

Cornell 684 

effect  on  peach  foliage,  N.  Y. 

Cornell 684 

for  shade  and  ornamental 

trees,  Ky 884 

preparation  and  use 732, 822,  827 

Ala.  Col- 
lege... 63 

Ariz 992 

Iowa 62 

Mich 686 

N.J.....  402 

N.  H 64 

N.  Y.  Cor- 
nell ...  683 

N.  C 498 

S.  Dak  . . 206 

Tenn 310 

U.S.D.A.  100 

with  fungicides,  Iowa 62 

Insectivorous  birds,  notes 257 

pi  ants , notes 648 

Insects  affecting — 

alders .*  438 

apples 438 

Tenn 310 

dahlias  and  chrysanthemums 352 

Mich 791 

celery,  TJ.  S.  D.  A 901 

citrus  fruits 732 

La.. 409 

N.J 402 

cotton,  IT.  S.  D.  A 517 
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cucurbits,  N.  J 404,  406 

farm  and  garden  crops,  Ala.  College 63 

forest  and  shade  trees. 348,  654 

W.  Ya 686 

fruit  trees  and  plants,  remedies,  N.  C. . . 498 

grapes 822 

Md 983 

grasses  and  forage  plants,  treatment, 

U.S.D.A 515 

herbaria,  furs,  etc. , U.  S.  D.  A 517 

hops  236 

orchard  fruits 740 

N.  J-. 402 

pears 438 

potatoes 732 

stored  grain,  Del 410 

sugar  beets 732 

JSTebr 62 

cane,U.  S.  D.  A 514 

sweet  potatoes,  1ST.  J 402 

tobacco,  Ala.  College 47 

tomatoes,  Pla 792 

yuccas,  U.  S.  D.  A 327 


Tage. 


Insects  as  cause  of  potato  scab 935 

beneficial  and  injurious,  of  Califor- 
nia, U.S.D.A 100 

on  hops 236 

Botrytis  on 438 

foreign  exhibits  at  World’s  Pair, 

U.  S.  D.  A 900 

hymenopterous,  poison  apparatus.  1100 
injurious,  as  affected  by  drought. . . 348 

descriptions  and  rem- 
edies, Del 593 

in  Alabama,  Ala.  College  63 

Iowa 989 

of  Maryland 685 

Uew  Mexico 884 

quarantine  against,  U.  S. 

D.  A 901 

treatment 732,827 

Ariz 992 

in  sugar,  U.  S.  D.  A 901 

the  human  ear,  U.  S.  D.  A.......  514 

mildew  of 926 

notes  on  important,  U.  S.  D.  A 517 

of  Death  Yalley,  Cal.,  U.  S.  D.  A. . . 90 

the  year,  U.  S.  D.  A 517 

- parasitic  and  predaceous,  economic 

value, U. S.  D.  A 516 

prevalent  in — 

Australia  and  adjacent  islands, 

U.S.D.A....' 103 

New  Zealand,  U.  S.  D.  A 103 

the  United  States  in  1892 101,517 

Trinidad,  U.  S.  D.  A 517 

synopsis  of  orders  andfamilies,Cal.  594 

trapping  and  destroying,  Ala 63 

Inspection  of  fertilizers,  Ala.  College 289 

Ky .*  2£0 

Mich 290 

N.J  290 

N.C 325 

R.I 290 

Yt 291 

Insurance  societies  for  live  stock. 441 

International  Congress  of  Applied  Chemis- 
try..,  660 

Meteorological  Congress,  re- 
port for  1893,  U.  S.  D.  A 1086 

Internodes  of  ctalks  of  rye  and  wheat 539 

Invertase  in  bananas • 252,329 

Invert  sugar  as  affected  by  lime  and  alkalis . 251 

Investigators  and  teachers  in  colleges  and 

stations 274 

Iodine,  absorbent  power  of  butter  for 1097 

addition  method 252,253 

as  an  insecticide  and  fungicide, 

N.  Y.  Cornell 684 

experiment,  Sach’s 818 

fixation  by  starch 817,1026 

indicator  for  acidity  of  beer 253 

colored  vegetable  ex- 
tracts   253 

wort 253 

number  of  butter,  effect  of  different 

oils  on 974 

fats  in  feeding  stuffs 461 
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Iodine,  solution,  preparation 461 

Iowa  gluten  meal,  Mass.  State 992 

Station,  bulletins 29,43,59,62,69, 

78, 172,191,  201,  207,  208,  209,  214,  975, 
977,  979,  982,  985,  989,  992,  1000,  1001 

lpomcea  pandurata , notes,  If.  J 398 

Iris,  notes 912 

Irish  juniper,  notes,  Pa 54 

Iron,  acetate,  for  bogs  poisoned  by  cockle 

seed ?13 

and  alumina  in  mineral  phosphates, 

determination .' 126 

chloride  as  a fungicide,  If.  Y.  Cornell.  684 
for  purification  of  sugar-beet 

juices 261 

compounds,  for  chlorosis 1031 

effect  on  growth  of  barley 1094 

plants  1097 

taste  and  smell  of  butter 1053 

hydrated  phosphate,  treatment  for  fer- 
tilizer   436 

in  ash  of  plants ,and  animals,  determi- 
nation   817 

ore,  analyses,  La 861 

pyrites  and  oxide  of  iron,  in  mineral 

phosphates 538 

separation  from  impure  tartrate  solu- 
tions   433 

storing  up  and  excretion  by  animals. . 1031 

sulphate  for  peas 233 

purifying  sewage 436 

Irrigation,  duty  of  water  in,  Utah 691 

early  vs.  late,  Utah . 215 

engineer,  report,  Colo  898 

Idaho 898 

experiments 656 

Pans 930, 1034 

Utah 87, 414 

fall  and  spring  vs.  spring,  Utah . . 88 

for  sugar  beets,  Ifev 293 

freqy  ency,  Utah 87 

in  fruit  culture,  Ind 985 

"Washington 735 

pumping  water  for,  Ariz 1002 

reservoirs,  construction 1104 

Pio  Grande  water  for 1002 

river  water  for,  Utah 32 

subterranean 130 

surface,  vs.  sub  irrigation,  Utah.  690 

water  for,  Ariz 1002 

Utah 690 

lateral  movement  in  soils, 

Utah 88 

waters,  change  and  effect  of 541 

Irritability,  latent 648 

Isaria  farinosa,  notes 1037 

Isopyrum  biternatum,  nitrogen  assimila- 
tion by 936 

Italian  Coccinellidce  of  citrus  fruits 732 

millet,  culture  experiments  in  India  333 
peasants,  nutrition  and  metabolism 

of 1031 

rye  grass,  analyses,  If.  C 64 

culture  experiments,  Utah  38 
notes 910 
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Italian  rye  grass,  notes,  Cal 577 

Colo 870,871 

Del 781 

Strachini  cheese,  description 1060 

Iva  axi llaris,  notes 629 

Colo 306 

xanthiifolia,  notes 629 

Colo 306 

Ivory  ashes,  analyses,  Mass.  State 164 

dust,  analyses,  Mass.  State 165 

Ivy,  canker  of 821 

Ixtle,  notes,  U.  S.  D.  A 94 

Jaffa  orange 1030 

Jamaica  spider,  habits • 926 

Japan  clover,  proposed  culture  experiments  652 

cypress,  notes,  Pa 54 

geological  survey 361 

Japanese  beans,  nitrogen  in,  P.  I 779 

buckwheat,  analyses,  Mass.  State  171 

culture  experiments, 

Mass.  State 171 

for  bees,  U.  S.  D.  A. . 102 

cabbage,  notes,  If.  Y.  Cornell 881 

persimmons,  list  of  varieties,  If.  C.  496 

notes,  Cal 587 

plums  in  North.  America,  If.  Y. 

Cornell . ... 983 

varieties,  If.  Y.  Cornell . . . 983 

wheat  grass,  notes,  Cal 577 

Java,  nitrogen  content  of  rainwater  of 539 

Jersey  cows  for  butter  and  cheese  produc- 
tion, Yt 319 

kale,  notes,  Cal 577 

milk,  analyses 945 

pine,  notes,  Pa.. 54 

Jerusalem  artichoke,  analyses, Mass.  State.  171 

carbohydrates 347 

culture  experiments, 

Mass.  State  171 

corn,  analyses,  S.  C 217 

culture  experiments,  La  . . . 176 

Utah.  39 

Jeweler’s  family,  dietary,  Conn.  Storrs 595 

Johnson  grass,  analyses,  If . C 64 

hay,  composition 1082 

for  cows,  steers,  and 

goats,  If . C 1081 

notes,  Wyo 679 

Johnson’s  mixture,  preparation,  Del 592 

Job  ore,  grasses  from 1028 

Juan  Fernandez,  cultivated  plants  of 1028 

Juboea  spectabilis,  analyses  of  fruit 437 

Juices  and  sirups,  filtration  through  asbes- 

tus 349 

sugar,  mechanical  losses  in  cooking.  735 

Jumpers  on  hops,  notes 236 

Juncodes,  notes 936 

June  beetle,  green,  notes,  Ariz 992 

notes,  Md 685 

If.  C 498 

bug,  notes,  Mass.  Hatch 681 

Juneberries,  notes,  If.  Y.  Cornell 584 

varieties,  La 190 

Juneberry,  dwarf,  notes,  Ala.  Canebrake..  586 

Juniper,  species,  Pa 54 
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Jumper  us  chinensis,  notes,  Pa 54 

communis , notes,  Pa 54 

hibernica,  notes, Pa..  54 

oblonga  pendula,  notes,  Pa 54 

occidentalism  notes,  Pa 54 

virginiana , notes,  Pa. . 54 

Jute  culture  in  Belgium „ 134 

California 577 

Kaffir  corn,  analyses,  U.  C 64 

S.’c 271 

culture  experiments,  La 176 

Utah 39 

flour,  analyses,  N.  C 64 

middlings,  analyses,  N.  C 64 

notes  623 

Kai  apple,  notes,  Cal 586 

Kainit,  analyses  '. 436 

Ala.  College 290 

Ga 737,1103 

La 860 

Miss 737 

N . J 288 

N.  C 976 

S.  C-. 976 

as  a preservative  for  manure 330 

for  corn,  S.  C 1071 

corn-root  worm,  La 205 

cotton 332 

Ark 174 

S.  C 976 

grasses  and  pasture  land 710 

meadows 526 

potatoes 731 

wheat 332 

os.  carnallit 548 

Kale,  Jersey,  notes,  Cal 577 

Scotch,  notes,  K.  Y.  Cornell 881 

varieties,  La 189 

Kansas  Station,  bulletins. 491, 497, 582, 599, 881, 1072 

notes 351,930,1034 

report 509 

Keeping  qualities  of  dairy  products 440 

Kefir  milk,  description 1067 

4 1 Keimplasma,  ’ ’ th  eory  of  heredity 345 

Kentucky  blue  grass,  culture  experiments, 

Mass.  State 171 

notes 625 

Station,  bulletins  . 290, 861, 876,  884, 1079 

fire  at 658 

notes 132, 442 

Kerosene  emulsion— 

as  an  insecticide,  Ala.  College 63 

Iowa 62 

N.  H 64 

for  animal  parasites,  U.  S.  D.  A 517, 901 

corn-root  worm,  La 205 

hop  lice,  Oreg 206 

horn  flies,  La 205 

plant  lice,  Iowa 991 

rose  chafers,  Mich 686 

N.  J 403 

San  Jos6  scale,  U.  S.  D.  A 1088 

sheep  ticks,  U.  S.  D.  A 901 

sugar-beet  web  worm,  Uebr 62 

Kerosene,  preparation  and  use,  S.  Dak 206 
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Kerosene,  for  black  knot  of  plums,  Mass 

Hatch 309 

horn  flies,  Me 63 

pear -leaf  blister,  N.  Y.  Corne  883 

strawberry  weevil,  Del 791 

Ketmia,  bladder,  notes,  H.  J 399 

Kidney  bean,  grafting  on 1089 

proteids  of,  Conn.  State 1080 

vetch,  analyses,  Mass.  State 171 

ash  analyses 434 

culture  experiments,  Mass. 

State 171 

notes 910 

Kidneys,  tuberculosis  of 1033 

Kiel  Experiment  Station,  report 353 

King  gluten  meal,  analyses,  Mass.  State  . . . 992 

Kjeldahl  method,  distilling  apparatus  for..  127 

Kleeman  pasteurizing  apparatus 656 

Knee  grass,  analyses,  N.  C 64 

Knot,  black,  of  plums.  ( See  Black  knot  of 
plums.) 

Knotgrass,  notes,  Uev 497 

Knotweed,  notes,  Hev 497 

Koch’s  test.  ( See  Tuberculin  and  Tuber- 
culosis.) 

Kohl-rabi,  cabbage  grafted  on 1089 

Konigsberg  Experiment  Station,  report  ...  131 

Koumiss,  preparation 1067 

sterilized  and  pasteurized 361 

Kreis  method  for  butter  analysis 104 

Kreolin,  preparation  and  use,  N.  Y.  Cornell.  684 

Krugia , n.  gen.,  notes 127 

4 1 Kunstrahm,  ” preparation 1066 

Labels  for  use  in  orchard  and  garden,  U.  Y. 

Cornell 875 

Labiatse,  tuberous,  notes 820 

Laboratories,  agricultural,  of  Belgium 552 

food,  suggestions  for  estab- 
lishment, U.  S.  D.  A 416 

use  of  centrifuge  in 817 

Laboratory  apparatus 922 

at  Bernburg  Station 750 

Laborers,  farm,  wages  of,  in  Denmark 657 

Laburnum  leaves  as  food  for  animals 1030 

Laced -winged  fly,  notes,  La 409 

Lacewings,  notes,  K.  C 499 

Lachnidium  acridorium,  parasitic  on 

crickets 1100 

Lachnosterna  sp.,  notes,  U.  S.  D.  A 101 

Lactation,  effect  of  stage  on  butter -making.  1052 
cheese  produc- 
tion   1060 

variation  of  milk  during  period.  947 
Lactic  fermentation  as  related  to  phosphates 

and  casein.  260,  656, 814, 1045 
influence  of  mineral 

poisons  on 734 

“ Lactina  ” a substitute  for  human  milk  . . . 1067 

Lactometer,  directions  for  use,  Wis 82 

Lactose  in  milk,  determination 260 

Ladybird,  blood-red,  notes,  La 409 

boreal,  notes,  N.  J 404 

two-stabbed,  notes,  La 409 

Lady  bugs,  notes,  N.  C 499 
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Lcestac.-a  bidwellii.  (See  Black  rot  of  grapes.) 
Lambs,  cotton-seed  meal  and  linseed  meal 


for,  Wis 502 

fattening  for  British  markets 682 

feeding  and  marketing,  Wis 503 

experiments,  Minn 1084 

in  winter,  Mass.  State 199 

on  rape 632,  633 

grain  for,  before  weaning,  “Wis 502 

rations  for,  Mass.  State 195 

Minn 1 083 

roots  vs.  silage  for  fattening,  Micb.  688 
shorn  and  nnshorn,  feeding  in  win- 
ter  632 

skim  milk  for 823 

Lamb’s  quarters.  ( See  Pigweed.) 

JLamium  amplexicaule , notes,  UST.  J 398 

Lampronia  rubiella,  notes 740 

Land,  amount  required  to  soil  a cow 644 

clearing,  in  the  Sierra  foothills,  Cal.  606 
plaster.  ( See  Gypsum.) 

swamp,  fertilizer  experiments  on 436 

Lander  farm,  location.  Wyo 568 

Laphrygma  frugiperda,  notes,  La 206 

Laramie  farm,  location,  Wyo 567 

Larch,  ash  analyses  of  wood  and  hark 256 

black,  notes,  Pa 54 

European,  notes,  Pa 54 

Hexenbesens  of 1031 

trees  at  Illinois  Station 303 

Lard,  beef  fat  in,  determination 728 

detection  of  heated  cotton-seed  oil  in . 258 

methods  of  detection,  IJ.  S.  D.  A 611 

Larix  americana,  notes,  Pa 54 

europea , notes,  Pa 54 

Larkspur  poisoning  of  live  stock,  Colo 319 

Larvae,  hymenopterous,  anatomy  of  tracheal 

system 1031 

in  a child’s  face,  U.  S.  D.  A 901 

of  Conchylis  ambiguella 926 

preservation  for  study,  U.  S.  D.  A . 515 

Lasioptera  sp.,  notes,  IJ.  S.  D.  A 101 

muhlenbergice,  notes,  Ohio 311,312 

Latent  irritability 648 

Lathyrus  maritimus,  notes 809 

palustris,  notes 808, 809 

pratensis,  notes 934 

sativus,  culture  experiments  in 

India 333 

nitrogen  content 347 

sylvestris.  (See  Elat  pea.) 

Laurie  acid  in  butter 954 

Lavatera  assurgentiflora,  notes,  Cal 589 

insularis , notes,  Cal 589 

occidentalism  notes,  Cal 589 

venosa , notes,  Cal 589 

Lavender  essence 344 

Laws,  fertilizer.  ( See  Fertilizer  law.) 

of  growth  and  nutrition  of  plants . . . 749 

regarding  the  dehorning  of  cattle, 

N.  Y.  Cornell 204 

State,  relating  to  management  of 

roads,  U.  S.  D.  A 799 

weed,  of  Nebraska  and  Wisconsin, 

Nebr 787 
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Lawson’s  cypress,  notes.  Pa 54 

Lawn  grasses 625 

trial  of,  R.  I : 786 

Lead  acetate,  effect  on  germination  of 

seeds,  Kans 882 

preparation  and  use,  N.  Y. 

Cornell 684 

for  water  pipes 436 

in  canned  vegetables,  U.  S.  D.  A 221 

water  from  lead  pipes 519 

poisoning  by  water  from  lead  pipes.  255 

Leaf  beetle,  elm,  notes,  N.  H 64 

N.  J 402, 403 

beetles  on  cottonwood,  S.  Dak 206 

willow,  S.  Dak 206 

blight  of  celery,  notes,  Conn.  State..  878 

Mich 788 

cucumbers,  Mass.  State 192 

grapes,  N.  C 498 

orchids 937 

pears,  Del 591 

Me 60 

N.C 497 

strawberries,  Mass.  Hatch.  681 
Mass.  State..  194 

N.  C 498 

Tenn 585 

tomatoes,  Del 591 

blister  of  pears 593 

buds  of  pear,  hazel,  and  maple,  lecithin 

content 803 

bug,  four-lined,  N.  Y.  Cornell 406 

caterpillar,  notes,  N.  C - 498 

crumpler,  notes,  Tenn 310 

curl  of  peach,  N.  C 498 

disease,  fungus,  notes 627 

of  sugar  cane 821 

fibers  of  the  United  States,  U.  S.  D.  A.  92 

folder,  notes,  Iowa 990 

formation  and  rainfall 345 

glaze  of  cucumbers,  Mass.  State 192 

hoppers,  grass,  life  history,  Iowa 62 

notes,  Nebr 62 

Mich 791 

N.  C 498 

on  winter  grain,  U.  S.  D.  A . . 901 

louse  of  oats 821 

miner,  of  blackberries,  Del 593 

locusts,  Ky 884 

roller,  notes,  N.  C 498 

of  strawberries,  notes,  N.  .7 403 

rust  of  apples,  N.  C 497 

plums,  N.  C 498 

sickness  in  begonia  and  asplenium,  U. 

S.D.A 517 

skeletonizer,  locust,  Ky 884 

notes,  Iowa 990 

spot  of  beets,  treatment 653 

blackberries,  N.  C 498 

cherries,  N.  C 498 

raspberries,  N.  C 498 

structures  of  alpine  plants 923 

Leafy  trees,  ash  of  heart  and  sap  wood  of. . 437 

twigs  as  a feeding  stuff 129 

I Leather  industry,  fermentation  in 435 
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Leather  refuse  as  a fertilizer 1037 

waste,  analyses,  It.  I 290 

Leaves,  accumulation  of  carbohydrates  in.  253 
and  seed  stems,  propagation  of  beets 

by 652 

stalks  of  sunflowers,  analyses, 

Can.. 631 

autumn  coloring 1037 

chemistry  and  physiology  of 127, 344 

comparative  anatomy  of 650 

detached,  absorption  of  oxygen  by . 729 

feeding  value . 822, 916 

forest,  and  sawdust  as  feeding 

stuffs 439,733 

grape,  coloring  matter  occurring  in . 1027 
of  alpine  plants,  structure  and 

biology , 434 

locust  and  laburnum  as  food 

for  animals 1030 

plants,  diastase  in,  recognition  . 538 

sorghum,  composition. 1082 

yew  tree,  cattle  poisoned  by  eat- 
ing  1033 

shrinkage  in  drying 937 

Lecanium  hesperidium,  notes 663 

La 409 

olece,  notes,  La 409 

U.  S.  D.  A 514 

Lecithin  content  of  butter 342 

vegetable  materials . 654,  803 
Leersia  virginica,  analyses,  N.  C 65 


Leguminous  plants — 

acquisition  of  nitrogen  by. 843 

111 845 

for  green  manuring  and  feeding 730, 1087 

growing  with  cereals 264 

nitrogenous  fertilizers  for 835,  849 

root  tubercles 110,836 

soil  inoculation  for 113,  619,  649 

Swedish 808 

Leguminous  seed,  poisonous,  occurrence  in 

Indian  peas 1101 

tuherculoides,  review 649 

Lema  melanopus , notes 654 

Cal 588 

Lemons,  analysis,  La 396 

decay,  N.  J 401 

varieties,  Cal 586 

La 396 

Lentils,  culture  experiments  in  India 333 

French,  notes,  Cal 577 

nitrogen  content 347 

notes 808 

Colo 1074 

soil  inoculation  for 621 

Leonurus  cardiaca,  notes,  If . J 399 

Lepidium  campestre,  notes 629 

N.  J 398,  399 

virginicum,  notes 911 

N.J 398 

Lespedeza  striata.  ( See  Japan  clover.) 

Lesser  vine  chafer,  notes,  N.  J 402,403 

Lettuce  adapted  to  Utah...  53 

and  radishes  as  affected  by  electric 
light,  If.  T.  Cornell 295 
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Lettuce,  effect  of  subirrigation  on,  W.  Va. . . 680 

fertilizer  tests,  Mass.  State 171 

forcing 129,347 

rot,  notes,  Mass.  State 192 

Yt 309 

spring,  grafted  on  salsify 1089 

undetermined  diseases,  Yt 309 

varieties,  Ala.  College 785 

■ Pans 881 

La 189 

Mass.  Hatch 783 

FT.  C 873 

Okla 983 

Pa 53 

Utah 53 

winter,  grafted  on  wild  prickly 

lettuce 1089 

Leucania  albilineata,  notes,  Iowa 989 

unipuncta,  notes,  IJ.  S.  D.  A 101 

Levulin,  crystallized 817 

Liberian  coffee 925 

Libocedrus  decurrens,  germination  tests,  Pa.  61 
Library  of  Agriculture,  Belgian  National..  2 

Lice  affecting  grass  roots,  Iowa 990 

on  hens,  carbon  bisulphide  for, 

U.  S.  D.  A 328 

swine,  road  dust  for,  U.  S.D.  A.  901 

Lichens  from  California  and  Mexico,  IJ.  S. 

D.  A 327 

Minnesota,  determinations 936 

poisons  in 252 

Light,  effect  on  bacteria 435,729 

form  and  position  of  flowers . 649 

growth  of  plants 114, 115 

transplanted 

plants 923 

rancidity  of  butter 1023 

respiration  of  plants 728,818 

electric,  for  creameries 656 

magnesium,  effect  on  plants 649 

Lightning  current  and  sap  flow  of  trees 650 

Lignification,  effect  on  the  life  history  of 

cell  contents 254 

Ligneous  products  as  food  for  stock 822 

Lignin  and  phenyl  hydrazin,  color  reaction 

between 251 

Ligno-celluloses,  chemistry 538,  647 

Lilies,  notes,  N.  C 873 

Lily,  plantain,  notes,  N.  J 401 

Lima  beans,  mildewed,  Conn.  State 878 

varieties,  Ala.  College 785 

Lime  and  alkalis,  action  on  invert  sugar.. . 251 

phosphoric  acid  in  ash  of  milk . . 639 

flocculation  of  clay  by - 695 

for  asters,  Conn.  State 879 

club  root  of  cabbage,  N.  J 685 

corn,  Del 780 

Md 978 

E.1 778,779 

grasses  and  pasture  lands 526,  711 

oats, It. I 779 

peach  trees,  N.  J 397 

potato  scab,  B.  1 590 

tobacco.  Conn.  State 866 

in  barnyard  manure 141 
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Lime  in  milk,  effect  on  digestibility 960 

removal  of  part  from  milk  to  render 

more  digestible 734 

replacement  by  strontium  in  plant 

nutrition 539,  698,  822 

resorption  and  excretion  by  animals  . 732, 

1020, 1021 

with  arsenites,  N.  J 403 

London  purple,  Del 791 

Paris  green,  U.  S.  D.  A 101 

Limekiln  ashes,  analyses,  Mass.  State 164 

Limestone,  inspection,  La 861 

Limes,  West  Indian 1030 

Liming  grapes  on  soils  poor  in  lime  1095 

Limncinthes,  localization  of  active  princi- 
ples in 729 

Lina  laponica,  notes,  S.  Dak 206 

scripta,  notes,  S.  Dak 206 

Linden  honey  dew,  composition 348 

trees  for  bees,  U.  S.  D.  A 102 

Linseed  cake,  analyses 914 

examination 913 

for  fattening  sheep 920 

lecithin  content 803 

meal,  analyses,  Conn.  Storrs 596 

and  bran  vs.  corn  meal  for 

milk  production, Ohio.  889 
skim  milk  for  calves  . . . 634 

examination „.  913 

for  lambs,  Wis 502 

tobacco,  Conn.  State 865 

old  process,  analyses,  Mass. 

State ]95 

for  milk  pro- 
duction  1065 

porridge  for  calves,  Pa 68 

vs.  corn  meal  for  steers,  Iowa.  69 

Liparis  chrysorrcea,  notes 821 

Liquid  fertilizers,  experiments  with 703 

manure,  analyses 524 

experiments 523,525 

preservation 524 

Liquids,  sterilizing 435 

Liquors,  fermented,  from  sugar  beets 928 

methods  of  analyses, 

D.  S.  D.  A 510 

Lithocolletis  ostcnsaclcenella,  notes,  Ky 884 

robiniella,  notes,  Ky 884 

Lithospermum  arvense , notes,  K.  J 398 

Litter,  absorption  of  ammonia 144 

liquids 144 

for  animals,  composition 143 

materials  for. 255 

straw  for 655 

uses 143 

wood 927 

Live  stock  at  Louisiana  Stations 203 

diseases,  laws 1041 

insurance  societies 441 

sanitary  boards,  convention 1041 

board  of  Maryland 1041 

Liver,  influence  on  formation  of  urea 1101 

Loco,  bibliography,  Colo 319 

poisoning  of  live  stock,  Colo 319 

sheep 629 
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Locomotion  of  bacilli 819 

Locust.  (See  also  Grasshopper.) 

bagworm,  notes,  Ariz 992 

black,  notes,  Ky 884 

differential,  notes,  Ky 1079 

leaf  miners,  notes,  Ky 884 

skeletoni zer,  notes,  Ky 884 

leaves  as  food  for  animals 1030 

new  parasite 1031 

red-legged,  notes,  Mich 311 

skipper,  notes,  Ky 884 

two-striped,  notes,  Mich 311 

yellow-striped,  notes,  Ky 1079 

Locusts  and  their  parasites 1100 

damage  in  Colorado,  IT.  S.  D.  A 901 

destructive,  in  Kentucky,  Ky 1079 

distribution  in  Kebr.,  U.  S.  D.  A. . . 101 

in  Colorado,  notes,  IT.  S.  D.  A 514 

Chile,  migratory,  IT.  S.  D . A 514 

natural  enemies,  U.  S.  D.  A 101 

notes,  Mich.... 791 

K.  C 498 

of  K.  Mex.  and  Ariz.,  U.  S.  D.  A 514 

outbreaks,  D.  S.  D.  A 514 

repression,  Ky 1079 

Lodging  of  wheat,  Ohio 166 

Loffler’s  bacillus,  for  destroying  rodents 730 

Lolium  arvense,  notes 913 

perenne,  notes,  Wyo 679 

Lombardy  cheese,  cause  of  green  color 1061 

London  purple  and  Bordeaux  mixture  on 

small  fruits,  Mich ...  793 

lime  for  corn  boll  worm, 

Del 791 

as  an  insecticide,  Ala.  Col- 
lege ...  63 

Iowa 62 

K.  H 64 

K.Y.  Cor- 
nell ...  685 

effect  on  peach  foliage,  KY Y. 

Cornell 684 

for  apple  scab, K.Y. Cornell.  683 

canker  worms,  Del 593 

codling  moth,  Del 593 

preparation  and  use,  S.  Dak.  206 

Looper,  oak,  notes 631 

Loose  smut.  ( See  Smut.) 

Lotus,  notes 808 

Lotus  tetragonolobus,  notes,  Cal 577 

Louisiana  Stations,  bulletins 159, 

161, 172, 176, 179, 187, 189, 203, 
205,  215,  396, 409,  861,  884,  979 

reports 282, 415, 899 

“ Louping  ill,”  of  sheep,  notes 341 

Low  amaranth,  notes,  Nev 497 

Loxostege  maclurce,  notes,  U.  S.  D.  A 101 

spp.,  notes,  TJ.  S.  D.  A 101,900 

sticlicalis,  parasites,  Kebr 62 

notes,  Nebr 62 

U.  S.  D.  A 327 

Lubricating  oils,  examination  for  adulter- 
ation   261 

silver  nitrate  test 454 

Lucern.  ( See  Alfalfa.) 


2 


1180 


EXPERIMENT  STATION  RECORD. 


Page. 


Lumpy  jaw  of  cattle,  notes 349 

S.  Dale 204 

TJ.S.D.A 608 

Lupine,  black,  composition 264 

digestibility 264 

blue,  analyses,  Mass.  State 171 

culture  experiments,  Mass. 

State 171 

disembittering 347, 437, 1032 

seed,  food  value  of  dried  and  dis- 

embittered 655 

white,  alkaloids  in 252 

yield  on  inoculated  and  unin- 

oculated  soil 619 

white,  analyses,  Mass.  State 171 

culture  experiments,  Mass. 

State ...  171 

culture  experiments,  Utah.  38 

delinquescent  alkaloid  in. . . 252 

soil  inoculation  for  619,  620 

yellow,  analyses,  Mass.  State 171 

culture  experiments,  Mass. 

State 171 

notes 616,910 

Colo 871 

Lupines  for  green  manuring . 128 

fungus  disease 348 

inoculation  of  clay  soils  for 435, 1013 

nitrogen  content 347 

in,  at  different  dates 700 

nitrogenous  fertilizers  for 850 

Lupinus  albus,  notes ■ 522 

hirsutus,  notes . . 449 

luteus , notes 844 

Lychnis  dioica , Dianthus  grafted  on 1089 

githago,  notes 913 

Lyda  sp.,  notes,  IT.  S.  D.  A 101 

Lye  wash,  preparation  and  use,  S.  Dak 206 

Lygus  lincolarius,  notes 352 

Lysol  as  an  insecticide 822 

Macedoine,  canned,  analyses,  IT.  S.  D.  A.  ..  220 

Machine  oil  emulsion  for  horn  fly,  La 206 

Machinery,  farm,  tests,  Del 932,  796 

harvesting  sugar  beets  by 820 

Machines,  cost  of  mowing  with  various  . . . 541 

mowing,  trial  at  Aarhus  (Den- 
mark), 1892 541 

Machinist’s  dietary,  Conn.  Storrs.  .1 595 

Macrodactylus  subspinosus.  ( See  Rose 
chafer.) 

Macrosporium  disease,  prevention,  IT.  S. 

D.  A 1004 

Macrosporium  parasiticum,  on  garlic 438 

solani,  notes  629 

Del 591,  787 

Fla 790 

Yt 306,  988,  989 

U.  S.  D.  A...  ,.  1004 

Madder,  dyer’s,  notes,  Cal 577 

Mcesa  picta,  notes 619 

Maggot,  apple,  notes,  N.  H 64 

fly,  peach,  notes,  U.  S.  D.  A 514 

Magnesia,  determination  by  titrating  am- 
monium-magnesium phosphate  1026 

for  refining  diffusion  j uice  ......  735 
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Magnesium,  action  upon  metallic  solutions  538 
light,  effect  on  growth  of  jdants  127 

effect  on  plants 649 

phosphate,  determination  of 

phosphoric  acid  as 433 

Magneticneedle,  secular  change  in  direction 

of,U.  S.  D.  A 1087 

Maguay,  notes,  IT.  S.  D.  A 94 

Maidenhair  tree,  notes,  Pa 54 

Maine  Station,  bulletins 985,  999, 1070,  1077 

notes 825 

reports 29,33,60,63,216 

Maize.  ( See  also  Corn.) 

botanical  and  economic  study 933 

feed,  analyses,  Mass.  State 194 

Yt 312 

fertilizer  experiments  in  Italy 1029 

green  manuring  with  sweet  pea  for . . . 702 

oil  and  ‘ 1 cotton  stearin  ” 441 

Maladie  du  co'it  among  horses  in  Nebraska, 

D.  S.  D.  A 608 

Malic  acid,  determination 252 

Mallein,  experiments  with,  U.  S.  D.  A 608 

for  diagnosing  glanders  in  horses, 

Iowa 78 

Mallow,  common,  heliotropism 663 

round-leaved,  notes,  N.  J 398 

Malt  sprouts,  analyses.  Mass.  State 194 

fat  content 801 

water-soluble  carbohydrates  in 648, 1102 

Maltose,  fermentation  by  O'idium  lactis 919 

Malva  rotundifolia,  notes,  N.  J 398 

Mamestra  picta,  notes,  Md 685 

Mich 686 

IT.  S.D.  A 101 

sp.,  notes,  D.  S.  D.  A 101 

trifolii,  notes,  Md 685 

Mammoth  clover,  analyses,  N.  C 64 

culture  experiments 625 

Colo  871 

Utah  38 

Man,  albuminoid  requirements 1031 

Management  and  feeding  of  cattle,  Wyo. . . 71 

Mangel-wurzel  fly,  notes 740 

Mangel- wurzels,  analyses,  Conn.  Storrs 596 

Mass.  State 66 

barnyard  manure  for 933 

experiments  in  India 333 

fertilizer  experiments 705 

Pa..  47 

tests,  Mass.  State.  171 

for  steers 633 

liquid  manure  for 525 

in  rotation... 713 

planting  at  different  dis- 
tances  623 

planting  at  different  rates, 

Pa 47 

varieties 623,  624,  625 

vs.  grain  for  pigs 429 

Man  goes  in  cold  storage ...  909 

Mangrove  plants,  viviparous,  endosperm..  818 

Manila  aloe  fiber 130 

Mannite  in  wine,  determination 440 

“Mannited”  wines,  study 440 
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Man-of-the-earth,  notes,  N.  J 398 

Manual  of  plants  of  the  Mediterranean 

region 819 

I Manure.  (See  also  Barnyard  manure.) 

determination  of  nitrogen  and  phos- 
phoric acid  in 802 

fish,  analyses 621 

from  cattle,  concentrated 346 


cows,  analyses 524 

different  animals,  comparison, 

Utah 35 

horses,  analyses,  Mass.  State.  164 

fermentation 651 

sewage,  manufacture 436 

sheep  and  steers,  loss  in  dry- 
ing, Pa 28 

gas,  composition 147 

leachings,  analyses 153 

Mass.  State 165 

liquid,  aflalyses 524 

experiments 523,  525 

for  tomatoes,  Tenn 584 

preservation 524 

origin  of  ferments 147 

nitrogenous  substances  . . 150 

solid  vs.  liquid,  Utah 35 

stable  and  green,  nitrogen  content.  924 

utilization  of  nitrogen  of 1098 

voided  by  cattle,  amount 634 

Manures  and  manuring,  text-book 1029 

homemade,  Fla 569 

influence  on  growth  of  natural 

meadows 437 

unexhausted  residue 708 

Manurial  needs  of  grafted  and  ungrafted 

grapevines 731 

Manuring,  best  methods 436 

development  of  theory 539 

grapes,  experiments 1094 

meadows,  experiments 525 

orchards 820 

vineyards 437,548,1094 

white  potatoes,  experiment . . . 548, 731 

with  phosphates 651 

Maple,  grafting  in  open  air 1018 

leaf  buds,  lecithin  content 803 

sugar,  analyses,  Vt 312 

flavor  of 937 

modern  process,  quality  of . . . 937 

trees  at  Illinois  Station 303 

worm,  green-striped,  notes,  U.  S. 

D.  A 101 

Maps,  soil,  best  methods  of  making 1029 

Mares,  abortion,  U.  S.  D.  A 513, 608 

Margarin  and  butter,  sulphuric  acid  tests 

for 126 

cheese,  manufacture 1060 

estimation 440 

in  butter,  detection 126,  260, 727 

vs.  butter  for  food 1101 

Marine  nephoscope  for  navigators,  U.  S. 

D.  A 1087 

plants  of  the  coast  of  Algeria 923 

Market  butter  of  Halle,  rancidity 815 

Marls,  analyses 538, 621 
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Marls,  analyses,  Ala.  College 290 

Cal 562 

La 861 

S.C 217 

Virginia,  analyses,  Mass.  State 165 

Marsh  and  fen  soils,  analysis 346 

cord  grass,  analyses,  N.  C 64 

gas,  in  manure 147 

grass  hay,  analyses,  H.  C 64 

Maryland  live  stock  sanitary  boards 1041 

soils,  investigation,  Md 162 

Station,  bulletins 66, 

162,164,  601,  685,  861,  978,  982 

reports 509,899 

Mash  of  hops  * 130 

starch  and  sugar  in. 477 

Mason’s  dietary,  Conn.  Storrs 595 

Massachusetts  Hatch  Station,  bulletins . . 162, 483, 


676,  681,  783,  860 
reports.  280,291,302, 
309,310,317,324 


Horticultural  Society 449 

index  to  agriculture  of 543 


State  Station,  bulletins . . 30,  66,  74, 
162, 164, 195, 482, 
486,  499,  976,  992 
reports.  162, 164, 170, 
190,191,194,195, 197, 
198,199,  206,  207,  209 


Stations,  notes 736,930 

Massecuites,  estimation  of  water 433 

May  beetle,  notes,  Mass.  Hatch 681 

Mayweed,  notes 529 

N.  J 398 

Meadow  fescue,  analyses,  Conn.  Storrs 596 

culture  experiments — 

Mass.  State 171 

Utah 38 

notes 910 

Colo 871 

foxtailgrass,  culture  experiments, 

Utah.... 38 

notes 910 

grass,  analyses,  Conn.  Storrs 596 

fowl,  analyses,  Conn.  Storrs.  596 

H.  C 64 

notes,  Colo 870 

hay,  analysis,  N.  J 410 

for  fattening  sheep 920 

lands,  management 652 

Mass.  State  . . . 172 

plants,  notes  and  analyses 437 

soils,  nitrification 730,  903 

Meadows  and  fields,  alpine 821 

pastures  of  Switzerland 255 

botanical  examination 253 

effect  of  drought 621 

hay  trash  for  seeding  925 

manuring 525 

natural,  influence  of  manures  on . . 437 

of  Modena 925 

newly  seeded,  ashes  for,  K.  1 779 

Meal,  analysis 433 

and  grain  for  swine 632 

methods  of  examination 433,  654,  664 
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Meat  and  animals,  inspection,  U.  S.  D.  A . . . 608 

milk,  transmission  of  tuberculo- 
sis by 1041 

boiling  and  steaming 336 

classification  and  price 258 

exports  from  Denmark 657 

frozen,  storage  experiments 926 

ground,  digestion  experiments  with..  1032 

for  horses  in  place  of  oats  . . . 540' 

horse,  detection 540 

loss  in  weight  by  heating 655 

market  of  Berlin,  review 541 

ox,  analyses 540 

scraps,  ground,  analyses,  Mass.  State.  194 

skipper,  notes,  U.  S.  D.  A 517 

variations  in  price 441 

Mechanical  analyses  of  sand  used  in  sand 

culture 758 

growth  of  the  cell  membrane..  254 

Medicago  falcata,  notes 809 

lupulina,  notes 809 

Cal i 577 

maculata , notes,  La 161 

orbicularis,  a new  fodder  plant. . . 925 

sativa.  ( See  Alfalfa.) 

scutellata,  a new  fodder  plant. 925 

Medlars,  varieties,  La 190 

Megamelus  piceus,  notes,  Mich 792 

Megorismus  lasiopterce,  notes,  Ohio 311, 312 

Melampsoraspp.,  notes,  111 876 

Melanconium  fuligineum,  artificial  cultures 

of,  N,  Y.  Cornell 880 

Melandrium  album,  notes 91^ 

ATelanophis  bivittatus,  notes,  Mich 311 

ferm.ur-rubrum,  notes,  Mich 311 

Meleguetta  pepper,  notes 915 

Melilotus  alba.  (See  Bokhara  clover  and 
Sweet  clover.) 

Melittia  ceto,  notes  on  treatment,  N.  J 405 

Melolontha  vulgaris, notes 822 

Melon  plant  louse,  notes,  Md 685 

N.  J 405 

Melons,  Alternaria  brassicce  nigrescens  and 

Tetranichus  telarius  on 731 

citron,  notes,  Cal 577 

varieties,  Colo 870, 871 

1ST.  C 873 

“Melting  test”  of  butter 724 

Membvacidce  of  North  America 741 

Membrane,  cell,  thickening  in  epidermis  of 

roots 539 

mechanical  growth 254 

infolded,  as  related  to  turges- 

cent  swelling 253 

precipitate,  permeability 649 

Membranes,  fungus,  structure 729 

plant,  study  of 922 

vegetable  cell,  carbi  hydrates 

in 817 

chemical  composition 434 

Mendoncia,  anatomy 127 

Meningitis,  cerebro  spinal,  in  horses,  Del  . . 603 

notes,  Del 795 

Meraporus  bruchivorus,  notes,  Ohio 311 

Merchandise,  exports,  TJ.  S.  D.  A 798 
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Mercurialis  perennis,  notes 970 

Mercuric  chloride.  ( See  Corrosive  subli- 
mate.) 

oxide  in  elementary  analysis 433 

Meristem,  two  new  stains 1028 

Merulius  lacrymans,  dry  rot  of  wood  due  to . 821 

Metabolism  and  digestibility  of  albumi- 
noids as  affected  by 

salt 259 

nutrition  of  Italian  peas- 
ants   1031 

in  the  horse 822 

of  plants,  as  related  to  tannic 

acid  649 

Metallic  salts,  effect  on  fermentations  of 

milk 1047 

Metasia  sp.,  notes,  U.  S.  D.  A 900 

Meteoric  waters,  nitrogen  compounds  in. ..  522 

Meteorological  apparatus,  Mass.  Hatch 280 

instruments,  Idaho 857 

observations  at  Gembloux..  556 

stations  and  publications, 

U.  S.  D.  A 1086 

apparatus  for 819 

Meteorology,  abstracts  of  articles 29,162, 


280, 482,  565,  676,  775,  857,  975, 1070 


Colo 898 

Conn.  Storrs 565 

Del 566,775 

Idaho 898 

Iowa 736 

Maine 29 

Mass.  Hatch 162,  280, 483,  676 

Mass.  State 30, 162, 482 

Mich 677 

N.  H 30 

N.  Mex 857 

N.  C . . 281,  282,  483,  677,  857, 1070, 1085 

N.  Dak 162 

Pa 30 

R.  I 776 

Utah 32 

U.S.  D.A - 219 

Wyo 325,692 

forestobservations,U.  S.  D.A.  95 
relations  to  agriculture  of 

Idaho 857 

Mexican  beans,  notes,  Cal 1074 

fruit  fly,  notes,  La 409 

Mice,  field,  destruction 345,730,1104 


white,  transmission  and  evolution  of 


tumors  on 349 

Michigan  birds,  Mich 161 

College  notes 132,  658 

Station,  bulletins 160, 161, 

180, 181, 183,  286,  290,  311, 
681,  782,  788,  791,  793,  794 

reports 676, 

677,  678,  680,  681 , 683,  685,  686,  688,  691 

notes 132,  263,  930, 1034, 1103 

Microbes  and  organic  matter  in  the  soil..  730 
their  role  in  the  dairy. . . 1033, 1101 
assimilation  of  gaseous  nitrogen 

by 923, 1010 

for  destroying  field  mice 1104 
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Microbes,  production  of  ammonia  in  the  soil 

by 614 

Micrococcus  amylovorus,  notes,  Mass.  State.  194 

notes 1019 

Microorganisms,  fixing  atmospheric  nitro- 
gen by 434,  747 

in  cultivated  soil 730 

dairy  products 1047 

rancid  butter 1033 

of  air  and  water 435 

Microscopic  examination  of  feeding  stuffs.  733 

Microscopical  examination  of  durra 437 

MicroscOpist,  report,  N.  H 60 

Microscopy,  Division,  TJ.  S.  D.  A 611 

Middlings,  analyses,  Conn.  Stores 596 

Yt 312 

wheat,  analysis,  Mass.  State  . . - 499 

N.  J 410 

Mignonette  fungus,  notes,  N.  J 401 

Mildew,  downy.  ( See  Downy  mildew. ) 

new,  of  insects 926 

of  cherries,  Mass.  State 194 

N.  C 498 

gooseberries,  notes 629 

Mass.  State 193 

grapes,  notes 629 

It.  I 792 

Lima  beans,  Conn.  State 878 

plums,  notes,  Mass.  State 194 

powdery.  (See  Powdery  mil- 
dew.) 

Milk,  abnormal 655 

analyses,  Yt 321 

and  adulterated, discrimina- 
tion   644 

normal,  discriminations  540 

papers  on 948 

ripening 440 

acidity,  determination  928, 963, 1101 

TJ.S.D.A 511 

action  of  heat  on 962 

adulteration,  report  on 260 

detection 354,  824 

Wis 507 

with  condensed  milk...  109 

aerated  and  non-aerated,  for  butter 

making 1054 

aeration.. ■ 643 

Ind 82 

Yt 322 

aerators,  tests,  Yt 322 

albuminoids  and  extract  in 817 

nomenclature 950 

“albumose  ” 734 

amount  reqiured  per  pound  of  cheese, 

Iowa 209 

amyloid  in 949 

analyses  104,  462, 

543,817,  934,  944,945,946,1026 

.Ind 80,  81, 82 

Iowa 209 

Mass.  State 207,209 

N.  Y.  State 85 

E.  I 775 

Pa 72 
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Milk,  analyses,  Yt 314, 320 

Wis 499 


for  different  breeds  of  cows . 944 


and  beef  production,  upland  and  low- 


land cattle  for 349 

butter,  effect  of  food  on 642 

Pa 596 

production  by  Dutch  cows  1064 

cream,  butter  fat  in 642 

testing 643 

its  products,  analyses 259 

chemistry 440 

composition 944,  1033 

meat,  transmission  of  tuberculo- 
sis by  1041 

as  affected  by  food 228 


ash  content  of,  as  affected  by  feeding 


phosphate  of  lime 540,  639, 971 

bacteria  in - — . ..  260,431,1043 

source 349 

behavior  of  anthrax  bacilli  in 729, 1045 

bitter,  cause 656,  720, 971 , 1043, 1044 

due  to  boiling 1050 

boiled,  value 260 

buying  on  basis  of  fat  content . . 260, 440, 1063 
cake,  manufacture  and  composition . . 1067 

calculation  of  solids 647 

can,  vacuum,  description 656 

carbonic  acid  for  souring 1047 

casein,  determination, 260,543 

IT.  S.D.A 511 

nature  and  properties 1008 

change  affecting  its  taste 1050 

clabbered,  determination  of  speeific 

gravity 541 

cold  deep-setting  vs.  baby  separator. . 1055 

color,  cause 950 

composition  at  different  periods,  N.  Y. 

State 893 

condensed,  analysis 108 

detection  in  fresh  milk . . . 109 

proposed  manufacture  . . . 824 

conditions  affecting  quality,  KT.  H 

constituents,  loss  in  cheese-making, 

N.  Y.  State 85, 603, 605, 68 

cooked  and  uncooked,  for  infants 

coolers,  tests 1054 

cows’  and  human,  difference 961 

creaming 640,  643, 783 

curdling  by  cholera  bacilli 1046 

rennet  and  blood  coagula- 


87 


926 


tion 1032 

curdled,  specific  gravity  of 928 

delayed  setting 643 


digestibility  as  affected  by  lime  con- 


tent   734 

effect  of  delay  in  deep-setting 1055 

food  on 440,  635,  640,  655,  967,  970 

lactation  period 638 

potassium  chlorate 971 

emulsion  and  kerosene  as  insecticides, 

' S.  Dak 206 

fat,  butter-making  efficiency 1054 

content  at  different  stages  of  milk- 
ing   644 
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Milk,  fat  content  by  different  methods  of 

milking 965 

for  cheese-making 440, 1060 

cheese-making,  N.  Y. 

State 85, 996 

importance  and  increase.  927 

increase 440 

determination 126, 

440,  647,  656,  734,  801,  824, 1025 

globules . 655,951,954 

investigations 942 

feeding  to  calves 634 

Pa 68 

cows 969 

fermentation  as  affected  by  mineral 

salts 260,1047 

tests  260, 1 045 

fever  of  cows,  Ala.  College - 749 

for  cheese-making,  N.  Y.  State 85, 

604,  605,  689,  996 

infants,  preparation 258 

from  different,  breeds  of  cows— 

analyses 1053 

Mass.  State 207 

digestibility 957 

fat  globules 655 

from  different  kinds  of  animals 824 

frozen,  analyses 948 

germ  content 1049 

goat’s,  butter  from 655,  816, 956 

handling  and  testing 361 

heating  before  souring 1044 

human  and  cows’,  nuclein  in 246 

bacteriological  examination . 130, 254 

germ  content  of 1048 

“ lactina  ” a substitute  for 1067 

Staphylococci  in 1048 

kefir,  description 3067 

lactose,  determination 260 

lime  and  phosphoric  acid  in  ash  of 639 

in 960 

market,  germ  content 130, 1043 

methods  of  analysis 107 

new,  keeping  quality 440 

nuclein  content  of 949 

of  cows,  nitrogen  in 524 

sulphur  in 949 

goats,  composition 440,  655 

detection  in  cow’s  milk 260 

individual  cows,  fat  content 813 

inoculated  goats,  immunity  from 

cholera  through 439,963 

sheep,  goats,  and  mules,  analyses . . 961 

tuberculous  cows,  U.  S.  D.  A 513 

O'idium  lactis  in 919 

pasteurized,  in  creameries 440 

pasteurizing 541 

by  Soxhlet’s  method 1050 

in  butter-making 1058 

phosphates 949 

and  casein  as  affecting  lac- 
tic fermentation 814 

plants  used  in  handling 1066 

preservatives,  antiseptics  as 928 

preserving  with  boracic  acid 1047 
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Milk,  preserving  with  potassium  bichro- 
mate, Iowa 1001 

sodium  fluoride . . . 734 

production  as  affected  by- 

change  from  barn  to  pasture,  Yt.  317 

frequency  of  milking 228 

weather,  Yt 322 

production  by  different  cows,  Yt 320 

sheep 540 

conditions  affecting, 

Yt 320 

cost 1065 

effect  of  breeding  on 972 

shelter  on 972 

text-book 823 

products,  Babcock  method  of  analysis 

Conn.  State 689 

proteids  of 950 

quality,  a breed  characteristic 733 

as  affected  by  food 130, 733 

1ST.  H 87 

odors 130 

raw  and  sterilized,  digestibility 959 

from  cows  having  anthrax 973 

mouth-and- 
foot  disease.  973 

tuberculous  cows 973 

reaction  of 957 

records  of  American  cows. 824 

recovery  of  food  ingredients  in 966 


relation  of  creamcontent  to  fat  con- 


tent   950 

fat  to  casein  in,  N.  Y. 

State 895 

to  lower  organisms 361 

putrefaction 963 

rich  in  fat,  breeding  for 655 

salty 1101 

samples,  composite,  fat  in 645 

examination  on  large  scale. . 440 

preservation 123,124,260,536 

sand  filters  for 1043, 1047 

scalding  before  setting  in  ice  water  . . 1056 

scale,  Eichmond’s,  improvement 817 

secretion 361,964 

setting,  deep  vs.  shallow,  Ind 80 

sheep’s,  cheese  made  from 957 

sheep  dairying 962 

slimy  fermentation 928,1044 

soap  from  by-products m 1067 

soapy,  cause 431,971,1044 

stuciy 349 

sour,  specific  gravity  of 644 

souring  as  related  to  phosphates  and 

casein 247 

special  studies  on 957 

sponge  filters  for 1043 

sterilization  ....  258,  265,  440,  927,1049,  1050 

by  electricity 1052 

sterilized  and  pasteurized 361 

fat  separation 130,246 

for  infants 1050 

sterilizers 440,1051 

Ala.  College 897 


sugar  fermentation  with  O'idium  lactis  919 
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Milk,  sugar  from  skim  milk— 
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manufacture 1066 

Del 562 

sugar  in  milk  of  different  breeds 945 

manufacture-of,  Del 605 

yeast  fermenting 1097 

sulphur  in 260,  343 

supply,  literature 1063 


of  Leipsic  as-  affecting  health 


children. 


927 


Naples 927 

test,  Ahlborn-Babcock  method 349,  656 


Babcock  method 349,  635, 645 

Conn.  State  ...  689 

Ga 207 

111 323 

Pa 84 

Yt 322 


Wis 82,507 

centrifugal  method 260 

eudiometric  method 824 

Gerber’s  method 260 

Nahm’s  method 134 

Soxhlet  method 102, 127 

Thorner’s  method -344,  734 

testing  for  tuberculosis 1045 

tests,  comparison 965 

Ga 207 

trade,  supervision  by  sanitary  police.  1063 

transmission  of  substances  to 972 

tubereulosis.by 823 

tuberculous  bacilli  in,  effect  of  high 

temperatures  on 927 

variation  during  period  of  lactation . . 947 

Vt 320 

vessels,  stopper  for 928 

with  abnormally  low  fat  content 824 

bad  odor  and  its  cause-. 1101 

ield  and  composition  as  affected  by 
calcium  phos- 
phate   639 

cost  on  different  rations 635 

per  pound  of  live  weight 1064 

Milking,  frequency  as  affecting  milk  pro- 
duction   228 

of 258 

gland  vs.  quarter 643 

methods 361 

one  side  of  udder  at  a time 1033 

two  and  three  times  a day 642 

Milkweed,  notes 529 

Mill  feed,  hominy,  analyses,  N.  C 64 

for  preparing  oil-bearing  seeds  for  fat 

determination 1027 

sweepings,  analyses,  Mass.  State 164 

Millet,  African,  culture  experiments,  La 176 

as  a forage  plant,  Colo 870,  871, 1074 

broom- corn,  culture  experiments, 

N.  Dak . 178 

cat-tail,  composition 1082 

for  cows,  steers,  and  goats, 

N.  C 1081 

culture  experiments,  Utah 38 

German,  analyses,  N.  C 64 

grass,  notes,  Cal 577 
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Millet,  Hungarian,  analyses,  N.  C 64 

Italian,  culture  experiments  in 

India 333 

notes 623 

pearl,  analyses,  N.  C 64 

S.  C 217 

culture  experiments,  La 176 

varieties 625 

Mass.  Hatch. 291 

N.  Dak 679 

Millo  maize,  analyses,  S.  C 217 

notes 623 

silage,  analyses,  S.  C 217 

white , anal  yses.N.C 64 

culture  experiments, 

La 176 

yellow,  analyses,  N.  C 64 

culture  experiments, 

La 176 

Utah 39 

Mineola  indiginella,  notes,  Tenn 310 

Miner,  blackberry  leaf,  Del 593 

coffee  leaf 1031 

quince  leaf,  notes,  Conn.  State 879, 883 

Miners,  locust  leaf,  notes,  Ky 884 

Mineral  deposits  of  N orth  Louisiana 283 

matter,  assimilation  by  plants 454 

in  manure  teachings 153 

of  bones  and  teeth 654 

phosphates,  analyses,  Ga 737 

determination  of  iron 

and  alumina  in 126 

determination  of  phos- 
phoric acid  in 1009 

distinction  between 
iron  pyrites  and 

oxide  of  iron  in 538 

new  and  rare 651 

plant  food  in  soils,  determina- 
tion   924,1013 

poisons,  influence  on  lactic  fermen- 
tation   734 

residues  in  sprayed  fruits,  Mich ...  793 

resources  of  Wyoming 567,  676 

Mineralogy,  abstracts  of  articles 676 

Minerals,  analyses,  S.  C 217 

Ministry  of  Agriculture,  Kussian 827 

Minnesota  botanical  studies 659,  936 

College  and  Station,  notes 442 

Good  Hoads  Convention,  proceed- 
ings, U.  S.  D.  A 1086 

Station,  bulletins  . . . 857,  867, 1073, 1083 

report 324 

Mirobolan  plum  tree,  variegated  foliage 1099 

Mississippi  Biver,  flood  planes  of,  U.  S. 

D.  A 1086 

floods  of,  U.  S.  D.  A . . . . 1 086 

Station,  bulletins 78,3^0,792 

notes 930 

report 324 

Missouri  Station,  bulletins 975, 1070 

Mite,  black  currant,  notes 740 

blister,  notes,  N.  C 498 

pear  tree,  notes,  N.  J 402 

rust,  notes,  La 409 
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Mite,  two-spotted,  notes,  Me 63 

remedies,  Me . 63 

Mixed  pastures,  notes,  Cal. 577 

Moisture  content  of  hemp  and  flax  as  related 

to  strength 441 

soils,  as  related  to  tex- 

* ture.... 730,  805 

in  East  India  rape  seed 1022 

soil,  influence  on  plants 522 

Mold,  black,  notes,  Del 603 

Me 60 

on  surface  and  interior  of  cheese 1062 

Moldy  corn  producing  cerebritis,  La 203 

Mole  crickets  as  affected  by  drought 348 

destruction 822 

plant,  notes,  R.  Y.  Cornell 874 

Moles  and  gophers,  Oreg'. 161 

Mollusks  of  Death  Talley,  Cal.,  TJ.  S.  D.  A. . 90 

Molybdic  method  for  phosphoric  acid 470 

Monilia  fructigena.  ( See  Drown  rot.) 

linhartiana,  notes 530 

Mono-calcium  phosphate  as  a preservative 

for  manure . 330 

Monograph,  botanical,  prize  for 825 

on  the  genus  Galeopsis 648 

Monophadnus  bardus,  notes,  S.  Dak 206 

Montana  Station,  notes 442 

Montlhery  bronzed  pumpkins 1099 

Moon  blindness  of  domestic  animals,  Ala. 

College . 79 

phases  as  related  to  storms 819 

Moor  culture 730 

Moors  and  moor  culture  in  Bavaria  .... 924 

soil  inoculation  for  leguminous  plants  649 

Morphology  of  alcoholic  ferment 435 

cell  nucleus  in  sprouting  seed  254 

grafts 818,923,1089 

hepatic  elaters 936 

Penicillium  luteum 539 

Morrenia  brachystephana,  notes 965 

Mosquito  experiment,  D.  S.  D.  A 515 

Mosquitoes  in  England,  D.  S.  D.  A 514 

Moss,  in  cranberry  bogs,  TJ.  S.  D.  A 800 

refuse,  analysis,  La 861 

Moth  mullein,  notes,  R.  J *. 398 

Motherbeets,  method  of  caringfor;  C.S.D.  A.  1004 

Motherwort,  notes,  R.  J 399 

Mountain  ash,  rust  of 450 

ashes,  classification  and  cultiva- 
tion   1099 

Mowing  wheat  in  the  spring,  Ind 186 

with  various  machines,  cost 541 

Mucilage  cells  in  Taxus  baccata 923 

layer  of  flaxseed 254 

Muck,  analyses,  Conn.  State 777 

Mass.  State 165 

E.I 775 

Vt 164,291 

Mucoid  substance  in  egg  albumen 727 

Mucor  mucedo  for  producing  cerebritis,  La.  203 

Mucors,  sexual  reproduction 923 

Muhlenbergia  racemosa , notes,  Iowa  990 

Mulberries,  new  diseases 348, 424 

notes,  Cal 586 

varieties,  Ala.  College 299 
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j Mulberries,  varieties,  La 190 

Mulberry,  undetermined  fungus  on 424 

tree,  culture  for  the  silkworm  ..  652 

Mulching  corn,  Utah 36 

fruits,  R.  Y.  Cornell  583 

strawberries,  Miss • 300 

R.  Y.  Cornell 584 

vs.  cultivation  for  potatoes,  Mich . 184 

Mule  breeding  and  growing,  B.  S.  D.  A . . . 608 

Mules  and  horses,  colic,  Miss 78 

milk,  analyses 961 

digestibility 957 

number  and  value  in  the  Dnited 

States,  U.  S.  D.  A 799 

Mullein,  moth,  notes,  R.  J 398 

notes 529 

Rev 497 

R.  J 398 

Mung  bean,  notes 820,908 

Murgantia  histrionica,  notes,  Ala.  College.  63 
Md 685 

Muriate  of  potash — 

analyses,  Ala.  College 290 

Conn.  State 777 

Ga 737, 1103 

La 861 

Mass.  State !..  164,487 

Ml 288 

E.I 572 

for  barley 704 

clover,  Mass.  Hatch 292 

corn,  Del  780 

E.I.... 778 

Ya 862 

and  potatoes,  Conn.  Storrs 573 

cornpeas,  Del 780 

R 1 779 

grass,  Conn.  Storrs 575 

grasses  and  pasture  lands 707 

oats,  Conn.  Storrs 575,579 

peach  trees,  R.  J 397 

rutabagas 706 

soja  beans,  Del 780 

RI 779 

sweet  potatoes,  Del 780 

R.  J 394 

tomatoes,  R.  J 393 

wheat 705 

Ya 495 

on  chalk  soils 708 

with  barnyard  manure  for  corn,  Mass. 

Hatch 292 

Muriate  vs.  sulphate  of  potash  for  potatoes, 

Mass.  Hatch - - 291 

Murky  ground  beetle,  notes,  R.  C 499 

Musa  ensete , wintering 652 

Mushroom  beds,  fungi  on 347 

culture,  disinfectants 731 

diseases 347 

lecithin  content  803 

poisoning 1097 

Mushrooms,  carbohydrates  in 819 

culture 347 

edible,  in  the  United  States, 

U.  S.  D.  A , 611 
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Mushrooms,  insect  enemies 348 

potassium  chlorate  in 1097 

trehalose  in 1097 

Muskmelons,  field  experiments,  E.  I 778 

varieties,  Iowa 982 

La 189 

Okla 983 

Must,  analyses 350 

and  wine,  addition  of  acids  to 735 

centrifugal  treatment 735 

concentrated,  new  method 735 

for  fungus  cultures 539 

Mustard,  black,  assimilation  of  free  nitro- 
gen by,  TJ.  S.  D.  A 693 

for  green  manuring 924 

hedge,  notes,  N.  J 685 

notes 623 

Nans 881 

Sarepta,  notes 1021 

seed  injurious  to  cows 913 

varieties,  La 189 

white,  assimilation  of  free  nitro- 
gen by 649 

assimilation  of  free  nitro- 
gen by,  TJ.  S.  D.  A 693 

culture  experiments,  Mass. 

Hatch 291 

for  green  manuring 652 

wild,  notes 529 

Musts,  polarimetric  investigations 440 

Mutton,  cost  of  production 240 

quality  as  affected  by  food 241 

Mycelium,  perennity  of 1099 

Mycological  studies,  new  inoculation  needle 

for 924 

Mycologist, report,  Conn.  State.. 877 

Del 787 

Ya.... 797 

Mycology,  bacteriology  in  its  relation  to. . . 1098 

Mycorrhiza,  importance  in  nutrition  of 

plants 923 

influence  on  common  pine 1031 

Myriapoda  of  North  America 740 

Myristic  acid  in  butter 954 

Myrosin  in  plants,  physiological  signifi- 
cance   — 344,  654,  913 

Mytilaspis  citricola,  notes,  La 409 

gloverii,  notes,  La 409 

Myzzispenicce,  notes,  IT.  S.  D.  A 101 

Narrow-leaved  plantain,  notes,  N.  J 398,399 

stickweed,  notes,  N.  J 398 

Nasturtium,  notes 1104 

National  Agricultural  Institute  of  France.  627 
Agricultural  So.ciety  of  France, 

proceedings 265 

League  for  Good  Eoads,  Conven- 
tion, TJ.  S.  1).  A 328 

Live  Stock  Sanitary  Association.  1042 

Museum,  TJ.  S.,  bulletins 740 

Native  shrubs  of  California,  Cal 589 

Natural  acids  of  wine,  composition 728 

phosphates,  analyses,  Ala.  College.  290 

origin 651 

selection,  inadequacy 657 

Navels  of  new-horn  calves,  disinfection . 259 


Page. 

Nebraska  Station,  bulletins 44, 

60,  62,  414,  575,  598,  787,  856,  869 

notes 132,442,542,658 

reports 216, 691 

Nectarines  in  cold  storage 909 

varieties,  Cal 586,587 

La  . . J 190 

Nectria  ditissima , notes 1030 

Needle, inoculation, for  mycological  studies . 924 

magnetic,  secular  change  in  direc- 
tion, U.  S.D.A  , 1087 

Negro  bug,  notes,  Mich 791 

Nematode  diseases  of  asters,  Conn.  State. . . 879 

Nematodes,  beet,  influence  of  potash  salts 

on 732 

notes,  N.  J 402 


E.I 792 


of  sugar  beets 912 

on  oats  and  clover 822 


I 


repression 226,913 

Nematus  ribesii,  notes,  Great  Britain 740 

ventricosus,  notes 985 

Nepeta  cataria.  notes,  N.  J 398, 399 

Kephelodes  minians,  notes,  Mass.  Hatch 310 

Nephoscope,  marine,  for  navigators,  TJ.  S. 

D.  A 1087 

Nephritis,  acute,  of  horses,  La 203 

Keslia  paniculata,  notes 629 

N etting,  wire,  for  peas 827 

Nettle,  dead,  notes,  N.  J 398 

horse,  notes,  Colo 306 

Nevada  Station,  bulletins  ....  286,  293, 493, 495, 497 

report 324 

weeds,  Nev 497 

New  Hampshire  Station,  bulletins 688 

notes 736,1034 

reports 30,  35,  60, 

63,  66,  68,  73,  76,  87,  89 

New  Jersey  Stations,  bulletins 288, 

406,  409,  499,  571,  685 

reports 384,  385, 

390,  391,  392,  393,  396,  397, 
398,  399.  402,  410,  411,  415 

New  Mexico  Station,  bulletins 857, 

860,  862,  884,  1002 

report * 324 

Newspaper  bulletins,  Yt . . 1003 

New  York  Cornell  College,  notes  132 

Cornell  Station — 

bulletins 55, 


204,  294,  296,  298,  387,  394,  406,  583, 
683,  862,  867,  874,  879,  883,  979,  983 


notes 263 

Dairy  Commissioner 941 

report 543 

State  Station,  bulletins 85,164, 

201,  211,  487,  603,  605,  689, 
786,  861,  874,  892,  986, 996 

New  Zealand  flax,  report  on,  TJ.  S.  D.  A 92, 94 

Nickel  salts,  injurious  effect  on  plants  . . . 539, 697 

IS  icotine  in  tobacco,  determination 727 

Kissling’s  method  for  . 433 

localization 649 

Nicotinia,  analyses,  Mass.  State 206 

Night  frosts,  nature  and  prevention 660 
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Night  soil  preservatives 1098 

Nile,  observations  on  flow  of,  U.  S.  D.  A 1086 

Nitrate  of  potash  for  tobacco,  Conn.  State  . 861 

Nitrate  of  soda- 

analyses,  Conn.  State 777 

La 861 

Mass.  State 164,487 

N.J e 288 

£.  I 57^ 

as  a fertilizer 651 

an  insecticide,  N.  T.  Cornell 684 

effect  on  nitrogen  content  on  soils  . . . 651,  698 

for  barley 704,  712 

cabbages. 716 

corn,  Conn.  Storrs 573 

Del  776,780 

It.  I 778 

S.  C 1071 

Ya. 862 

cotton,  S.  C 976 

cowpeas,  Del 780 

It.  1 779 

grass,  Conn.  Storrs 578 

Mass.  Hatch 291 

grasses  and  pasture  lands 526,  707, 710 

mangle- wurzels 705,  713 

oats.... 701 

Conn.  Storrs 575, 579 

Mass.  Hatcli 291 

peach  trees,  N.J 397 

potatoes 702,715 

Conn.  Storrs 573 

rape 625 

ruta-bagas 707,  713 

soja  beans,  Del 780 

It.  I 779 

strawberries,  N.J 396 

sugar  beets 1016 

sweet  potatoes,  N.J 394 

tobacco,  Conn.  State 864,865 

tomatoes,  N.J 393 

turnips 709 

wheat 495,705,625,712 

Del 780 

guaranty  of  composition 651 

nitrogen  in 464 

on  chalk  soils  for  turnips,  barley,  and 

clover 708 

vs.  dried  blood  for  wheat,  Ohio 165 

sulphate  of  ammoniaasafertilizer.  225,548 

for  flax 233 

grasses 233 

oats 233 

peas 233 

potatoes...  232 

wheat 233 

with  salt  for  barley  and  wheat 712 

Nitrates,  assimilability  of  nitrogen  of 346 

determination  of  nitrogen  in 126, 

222,252,  975 

in  living  plants 729 

water,  determination 1027 

Schlosing’s  method  for 1026 

Schlosing-Wagner  method  for 464 

Schmitt  method  for 252 


Page. 

Nitrates,  TJlsch  method  for 385 

zinc-iron  method  for 464 

Nitric  acid  in  different  soils 156 

effect  on  germination,  Kans 882 

Nitrification  as  affected  by  potassium  salts . 1012 

in  cultivated  soils 14 

meadow  soils 730, 903 

investigations 454,  651 

of  soils  as  affected  by  cultiva- 
tion  ? 255 

Nitrifying  ferment  of  the  soil 651 

Nitrites  in  water,  determination 1027 

indol  reagent  for 1027 

Nitrogen,  albuminoid,  in  feeding  stuffs 465 

and  ash  constituents  in  the  beech 
as  affected  by  seed  produc- 
tion   256 

carbon  in  organic  compounds, 
simultaneous  determina- 
tion   253 

apparatus  for  preparing 433 

atmospheric,  assimilation  by — 

algse  649 

Isopyrum  biternatum 936 

white  and  black  mustard 649 

whiteandblack mustard,  U.  S. 

D.  A 693 

atmospheric,  fixation  by  plants 

and  soils 110, 113, 128,  225, 

255,  346,  434,  454,  616,  649,  651,  730, 
818,  835,  843,  923,  1010,  1028, 1037 
atmospheric,  fixation  by  plants 

and  soils,  Conn.  Storrs 565,1003 

. atmospheric,  fixation  by  plants 

and  soils,  111 855 

conservation  in  barnyard  manure  1098 

determination 222, 462, 1026 

excreted  by  cows 142 

horses 142 

pigs 143 

forms  for  corn,  Ya 862 

wheat,  Ind 186 

free,  loss  in  horse  manure 651 

from  catch  crops 420 

Gunning  method  of  determina- 
tion  384 

in  ammonia  compounds 464 

barnyard  manure 141,152 

assimilabil- 
ity  651 

corn  at  different  cuttings,  Iowa  977 
crops  as  affected  by  nitroge- 
nous fertilizers,  Conn.  Storrs  580 
feeding  stuffs,  digestibility. . . 465 

fertilizers — 

availability,  Conn.  State  . 777 

determination  802 

D.  S.D.A..  510 

sources,  Pla 569 

food,  milk,  and  urine  of  cows  . 524 

green  manure 347,924,1098 

horse  and  cow  manure 142 

lupines  at  different  dates 700 

manure 147, 152, 153 

N.  Y.  Cornell 387 
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Nitrogen  in  nitrate  of  soda,  difference 

method 464 

nitrates,  determination  . 126,  222,  728 

rain  water  of  Belgium 522 

Java 539 

soils,  conservation  by  catch 

crops 15 

determination,  Cal 571 

losses  and  gains 5,9, 

10, 14, 156,  419 

of  France 902 

stable  manure,  losses  . . . 146,  151,  820 

value 924,1098 

loss  in  air-drying  fermentable 

substances,  Pa 28 

drying  sheep  manure,  Pa  28 

silage,  Pa 28 

steer  manure,  Pa  28 

microorganisms  which  fix 434 

of  recently  formed  nitrates,  as- 

similability 346 

organic  vs.  mineral  for  grapes ...  3 095 

Nitrogenous  fertilizers  for — 

grasses 852 

Conn.  Storrs 57S 

leguminous  plants 254, 

835,  849,  850 

oats 925 

Conn.  Storrs 574 

soja  beans,  Mass.  State 170 

sugar  beets 853 

various  crops 1070 

wheat,  Ind 186 

Nitrogenous  matter  in  wheat  and  oat  straw.  145 
products  found  by  combustion 

in  air 1026 

substances  of  manure,  origin.  150 
Nitrometer,  fordeterminingnitricnitrogen.  728 

Xoctuidce  in  boreal  America 740 

of  Death  Valley,  TT.  S.  D.  A 328 

Nomenclature  of  milk  albuminoids 950 

A omophila  noctuella,  notes,  TT.  S.  D.  A 101 

Nordman's  fir,  notes,  Pa 54 

North  Carolina  Station — 

bulletins 64,278, 

282,  288,  2h9,  290,  483,  496,  497,  498,  677, 
686,  857,  S61,  873,  976,  1070,  1081, 1085 

exhibit  at  Chicago 325 

Meteorological  Report 281 

notes 132,443,542 

report 325 

report  of  experiments 668 

North  Dakota  Station,  bulletins 161, 

162, 176, 178,678,  871 

report 216 

North  Louisiana,  geology 282 

N or  way  butterflies 1037 

spruce,  notes,  Pa  54 

Norwegian  potatoes,  starch  content 1017 

Nostrums  for  increasing  yield  of  butter 1053 

increasing  yield  of  butter, 

TT.  S.  D.  A 218 

Nourishment  of  germinating  plants 818 

Nuclea^  division  of  Hymenomycetes 650 

Nuclei  of  yeast  cells 618 
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Nuclein  in  human  and  cow’s  milk 246 

Nucleus,  individual  functions  818 

Nursery  stock,  experiments,  Ark 1075 

Nutrients  digested  by  rabbits 533 

sheep 532 

digestible,  in  dairy  products,  TVis  499 
in  corn  at  different  cuttings,  Iowa  977 

plant,  loss 453 

Nutrition  and  laws  of  growth  of  plants 749 

metabolism  of  Italian  peas- 
ants  1031 

importance  of  fat  in 438 

ofherbivora,  asparagin  for 438,532 

plants,  Mycorrhiza  in 923 

strontium  in 539,  698 

Nutritive  solutions  for  plants 759,  763,  772 

value  and  digestibility  of  grain 

of  cereals 554, 811 

of  margarin  and  natural 

butter... 1101 

sugar 1032 

Nuts,  notes,  Mich 681 

varieties , Ala.  College 299 

La 190 

Oak  canker  disease,  due  to  Agloaspora 

taleola 926 

leaves  for  cattle 264 

litter,  absorptive  power 144 

looper,  *?otes 631 

physiology  of 650 

white,  notes 1104 

Oat  and  pea  fodder,  analyses,  Conn.  Storrs  596 
silage,  analyses,  Mass.  State..  195 
vetch  fodder,  analyses,  Conn.  Storrs  596 

blight,  notes,  Del *. ...  607 

feed,  analyses,  Mass.  State 194, 992 

Vt  . . . . i 316 

for  milch  cows,  Yt 316 

fodder,  green,  as  a soiling  crop,  Iowa..  992 

grass,  analyses,  Conn.  Storrs 596 

tall,  notes,  Cal 577 

yellow,  notes 910 

notes,  Colo 871 

hulls,  analyses,  Mich 794 

smut,  loss  from,  Vt 59 

notes,  Vt 59 

prevention,  Iowa 59 

Idaho 402 

treatment,  Mich 685 

K.  1 777 

Vt 308 

straw,  analyses 145 

Can 631 

Conn.  Storrs 596 

Mich 794 

x litter,  absorptive  power 144 

Oatmeal,  analyses,  N.  C 64 

Oats,  ammonium  sulphate  for 1030 

analyses,  Conn.  Storrs 596 

Mass.  State 194 

N.  J 410 

Wis 482 

and  Canada  peas,  culture  experi- 
ments, Mass.  State 171 

green  vetch  as  soiling  crops 1065 
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Oats  and  pea  hay  for  milch  cows 1065 

peas,  culture  experiments,  N. 

Dak 178 

vetch,  analyses,  Conn.  Storrs 596 

Mass.  State 195 

culture  experiments,  Mass. 

State 171 

chopped,  for  pigs,  Oreg. 993. 

cost  and  profit  in  growing,  Nebr 576 

cross  fertilization 808 

damaged,  analyses,  Mass.  State 194 

digestibility 811 

effect  of  drought  on 621  ' 

electricity  on 906 

on  milk 969 

experiments  in  India 333 

fertilizer  experiments . . 256,  701,  702,  709,  925 
Conn.  Storrs  . . . 579 

Ga 178 

Mass.  Hatch  ...  291 

Ohio 167 

Pa 51 

fertilizers  for 625 

field  experiments  with,  Kans  1072 

Minn . . 1073 

It.  1 778 

for  fattening  sheep 920 

hay,  Cal 578 

germination  as  affected  by — 

hot  water,  Ohio 304 

potassium  sulphide,  Ohio 304 

germination  tests 628 

green  manuring  with  sweet  pea  for. . 701 

ground,  analyses,  Can 631 

for  steers 633 

hot-water  treatment  for  smut  of,  Kans  1072 

influence  on  quality  of  butter 724 

leaf  louse  of 821 

nematodes  on 822 

nitrate  of  soda  vs.  sulphate  of  ammo- 
nia, for 233 

nitrogenous  fertilizers  for,  Conn. 

Storrs 574 

notes 910 

Colo 871 

Mich 794 

TT.S.D.  A 612 

nutritive  solution  for  sand  cultures . . 774 

ortho-phosphoric  acid  on 925 

protein  as  affected  by  nitrogenous  fer- 
tilizers, Conn.  Storrs 579 

quality  of  seed  to  sow,  Kans 1072 

root  development,  Wis 482 

seed  distribution,  K.  I 581 

seeding  at  different  dates 623 

Kans 1072 

Pa 40 

rates,  Kans 1072 

N.  Dak 177 

Pa 39 

by  different  methods,  Kan 3 . . 1072 

H.  Dak.  679 

mixed  varieties 1029 

soil  preparation  for,  Kans 1072 

N.  Dak 178 
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Oats,  soil  preparation  for,  Pa 39 

varieties 623, 625, 1029 

Colo 870,1074 

Ga 179 

Kans 1072 

Minn 1073 

N.  Dak 178,  679 

Pa 42 

Utah 50 

variety  tests 623, 625 

water  required  by,  Wis 484 

wild,  notes 529 

K.I 581 

yield,  U.  S.  D.  A 328 

Ocean  currents,  study,  U.  S.  D.  A 1087 

storms,  forecasting,  tJ.  S.  D.  A 1087 

Ocneria  dispar.  ( See  Gypsy  moth.) 

Odontota  scutellaris,  notes,  Ky 884 

Odor,  bad,  of  milk,  and  its  cause 1101 

Odorless  phosphate,  analyses,  Ky 290 

Vt 164,  291 

(Edema  of  apple  trees,  H.  Y.,  Cornell 879 

tomato,  conditions  favoring,  H. 

Y.  Cornell 58 

conditions  favoring  de- 
velopment, Yt 309 

investigations,  N.  Y. 

Cornell 55 

- CEnothera  etymology  and  naturalization. . . 434 

(Enothera  biennis , notes,  N.  J 398, 399 

ovata,  notes,  Cal 592 

Office  of  Experiment  Stations,  changes  in 

organization . 1 

TJ.  S.  D.  A...  219, 

328,  693 

Ohio  State  University,  notes 736 

Station,  notes 542,930,1034,1103 

bulletins 165, 

279,  280,  304,  311,  312,  887,  890 

Oidium  balsamii,  notes,  N.  Y.  Cornell 881 

lactis,  notes ...  824, 1044 

in  milk 919 

Oil-bearing  seeds,  mill  for  preparing  for  fat 

determination 1027 

Oil  cakes,  fat  compounds  in 338 

for  horses  in  place  of  oats 520 

poisoning  of  cattle  -with 733 

essentia],  of  the  root  of  Aspidium  filix- 

mas 252 

producing  plants  of  Formosa 435 

seed  crop  of  India,  U.  S.  D.  A 221 

Oils,  ethereal,  formation  in  plants 923 

fatty  and  essential,  in  plants,  forma- 
tion   : 1027 

improvement  by  electric  treatment . . . 735 

localization  during  formation  of  seeds 

and  fruits 1097 

lubricating,  examinations  for  adultera- 
tion  261 

table,  rancidity 823 

volatile,  determination * 251 

Oklahoma  Station,  bulletins 292, 


293,857,867,983,1003 

Okra  and  tomatoes,  canned,  analyses,  U.  S. 

DA 
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Okra,  canned,  analyses,  U.  S.  D.  A 220 

pods,  analyses,  If.  C - 64,  65 

seed,  analyses,  If.  C 64 

varielies,  La 189 

Oleic  acid  in  butter 954 

Olein,  effect  on  volatile  fatty  acids  of  butter . 974 

Oleomargarin  and  butter,  distinction 922 

Oleoresins  in  Pinus  palustris , distribution . . 455 

Olive  oil,  adulteration 129  ! 

x’efuse  ash,  constituents 728 

silver  nitrate  test,  adulterations.  454  ' 

testing  for  sesame  oil 728  j 

Olives,  California,  analyses,  Cal 588  [ 

notes,  Cal 586,  587  j 

Omia  nesaea , notes,  IT.  S.  D.  A 328  j 

Omphalia,  notes 740 

Oncocnemis flagrantis,  notes,  U.  S.  D.  A 328 

Onion  seed,  germination  test 628  j 

thrips,  notes,  Colo 311  , 

Onions,  fertilizers  for,  N.  C - 1085  | 

Held  experiments  with,  Tenn 581  j 

irrigation  experiments,  Utah 691 

nematode  on 1011 

relative  yields  of  transplanted  and 

grown  from  seed,  If.  Dak 871 

transplanting,  If.  Dak 871 

varieties,  Ala.  College 785 

Colo 870, 871, 1074 


Mass.  Hatch 783  • 


If.C 873 

If.  Dak 871 

Oreg 877 

Tenn 585 

Onobrychis  sativa,  notes 679 

Oospora  destructor , a new  mildew  of  insects  926 

scabies.  ( See  Potato  scab.) 

Ophthalmia,  periodic,  of  domestic  animals, 

Ala.  College 79 

Optical  properties  of  wood 925  I 

Orange  and  other  citrus  fruits,  La  . 396  I 

aphis,  notes,  La 409  | 

botany  of,  La 396 

dog,  notes,  La 409  j 

osage,  notes,  IT.  S.  D.  A 101  J 

rust  of  blackberries  and  raspberries, 

111 876  ! 

scale,  brown,  on  roses 663  I 

trees,  planting  and  growing,  La 396 

restoration 925 

Oranges,  analyses,  Cal 588 

La 396 

California,  Cal 588 

fertilizers  for,  Cal 589 

La 396  i 

insects  affecting,  La 409  j 

Jaffa ’ 1030 

notes,  Cal 586,  587 

propagation,  La 396 

protection  from  frost,  La 396 

varieties,  La 190,396 

Orchard  covers,  notes,  N.  Y.  Cornell 874  j 

fruits,  culture,  If.  C 496  j 

varieties,  Ala.  College J 299 

La 190 

Mass.  Hatch 302  | 
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Orchard  fruits,  varieties,  Utah 53 

grass,  analyses,  Conn.  Storrs 596 

If.  C 64 

culture  experiments 870,871 

protein  contents  as  affected 
by  nitrogenous  fertilizers, 

Conn.  Storrs : . 579 

seed,  examination 334,  910 

spraying,  If.  J 402 

Orchards,  apple,  profits  of  spraying,  If . Y. 

Cornell 683 

spraying 663 

fertilizers  for 820 

labels  for,  If . J 402 

If.  Y.  Cornell 875 

spraying,  If.  Y.  Cornell 683 

U.  S.  D.  A 901 

Orchid  leaf  blight 937 

Orcus  australasice , notes,  U.  S.  D.  A 100 

Oregon,  soils  of 827 

Station,  bulletins 161,  206,  215, 877, 993 

Ores,  analyses,  Ga 737 

S.  C 217 

cost  of  chemical  analyses,  Texas 562 

Organic  analysis,  apparatus  for 922 

constituents  of  humus 819 

liquids,  injection  into  animals 734 

matter  and  microbes  in  the  soil  . . . 730 

decaying,  effect  on  phos- 
phates  255 

decaying,  effect  on  phos- 
phates, Ala.  College 287 

nitrogen,  determination  by  Stock’s 

method 1026 

in  soils,  determination, 

Cal 571 

phosphorus  of  casein 922 

Organisms  in  the  soil 436 

lower,  geotropisin 434 

Organization  and  equipment  of  Bernburg 

Station 749 

lists  of  agricultural  institu- 
tions, U.  S.  D.  A 1006 

Orgyia  leucostigma,  notes,  Tenn 310 

Origanum  vulgar e,  notes 911 

Ornamental  and  shade  trees,  pests  of,  Ky . . 884 

fig,  notes,  If.  J 402 

trees,  "Wyo  6S2 

Ornithology  and  Mammalogy,  Division,  U. 

S.  D.  A 90,  416 

Ornithopus  sativus,  notes 844 

Ortlio-phosphoric  acid  as  a fertilizer 702 

for  oats 925 

Osage  orange,  notes,  U.  S.  D.  A 101 

Osiers,  cultivation 740 

Osmaronia  cerasiformis,  notes,  Cal 589 

Osteomyelitis , bacteriological  examination 

of  blood  in 927 

Osteo  porosis  of  domestic  animals,  Ala.  Col- 
lege   79 

Ovata  spp.,  notes,  Ifebr 869 

Oven,  bacteriological  and  vacuum 729 

temperature  for  baking  bread 733 

Ovularia  necans,  notes 530 

Ox  meat,  elementary  composition 540 

Strongylus  from 439 
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Oxalic  acid  in  the  plant,  localization 434 

Oxen.  ( See  also  Steers.) 

feeding  experiments 376 

raw  potatoes  to 540 

formation  of  fat  from  carbohy- 
drates by 1032 

relation  of  food  to  excretion  of  hydro- 
carbons  1032 

Oxeye  daisy,  notes 529 

N.  J 398 

Oxidation  process  in  cheese 1047 

Oxide  of  iron  and  iron  pyrites  in  mineral 

phosphates 538 

Oxycelluloses,  chemistry 538, 647 

Oxygen,  absorption  by  detached  leaves 729 

and  carbonic  acid,  exchange  be- 
tween plants  and  atmosphere. . . 729 

apparatus  for  preparing 433 

of  the  air,  origin. 345 

vegetation  in  atmosphere  devoid 

of 539,617 

Oxytropus  lamberti,  notes,  Colo 319, 

monticola , notes,  Colo '. 319 

Oyster  culture  exhibit,  Columbian,  N.  J. . . 412 

studies,  X.  J 411 

shell  bark  louse,  notes,  U.  C 498 

Oysters,  claires  for 733 

greening  of 733 

Ozone,  antiseptic  value ...  * 823,902 

for  aging  and  conserving  wines,  Cal.  214 

Pachyrrhina  sp.,  notes,  Ohio 312 

Paleacrita  vernata,  notes,  Tenn 310 

Palm,  African  date,  Cal 589 

cake,  effect  on  butter 724 

milk 824,  917,  969 

leaf  blight 1104 

oil,  effect  on  properties  of  butter 974 

weevil  in  British  Honduras,  TJ.  S. 

D.  A 328 

Palmitic  acid  in  butter 954 

Palms,  date,  notes,  Cal 587 

Pancreas,  effects  of  slow  destruction 349 

extract  for  artificial  digestion  of 

feeding  stuffs 1032 

Pa*nic  grass,  affected  by  plant  lice,  Iowa. . . 990 

grasses,  analyses,  N.  C 64 

Panicularia  laxa , notes 741 

Panicum  amarum , analyses,  1ST.  C 64,  65 

capillar  e,  notes 911 

crus-galli.  ( See  Barnyard  grass.) 

filiforme , notes 911 

frumentaceum,  culture  experi- 
ments in  India  333 

microcarpon,  analyses,  U.  C 64 

prolifer  urn,  analyses,  N.  C 64,  65 

sanguinale,  notes 911 

La 161 

verrucosum , analyses,  2s . C 64,  65 

virgatum,  analyses,  U.  C 64,65 

Papaveraceoe,  pollen  of  certain 650 

Papaver  somniferum,  notes 973 

setigerum,  notes 522 

Paper  manufacture,  wood  pulp  for 261 

Papilio  asterias,  notes,  Mich 686 

U.  S.  1).  A 101 
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Papilio  cresphontes,  notes,  La 409 

TT.S.D.A 101 

turnus,  notes,  II.  S.  D.  A 101 

Paraplegia  of  mules,  La 203 

Parasite  in  the  eggs  of  harlequin  cabbage 

bug,  La 206 

spider,  new,  TJ.  S.  D.  A 901 

Parasites,  animal,  kerosene  for,  TJ.  S.  D.  A . . 901 

dipterous,  notes,  TJ.  S.  D.  A 518 

hymenopterous,  of  California  red 

scale,  U.  S.  D.  A 900 

of  codling  moth,  IJ.  S.  D.  A 101 

destructive  locusts,  IJ.  S.  D.  A . 101 

domestic  animals,  notes,  IJ.  S. 

D.  A 517 

eyes  of  domestic  animals,  Ala. 

College 79 

locusts  1031, 1100 

plum  curculio,  TJ.  S.  D.  A 101 

sugar  beet  webworm,  Nebr. . . 62 

walnut  spanworm,  TJ.  S.  H.  A . 100 

phanerogamic,  haustoria 650 

“Parasitic  diarrhea”  in  young  stock 439 

disease  of  field  crops  in  India. . . 354 

domestic  animals,  in- 
vestigations, U.  S. 

D.A 511 

exoasci,  notes 926 

fungi  of  the  Mediterranean  re- 
gion  1099 

spores  of 653 

fungus  of  cochylis 348 

silkworm 348 

insects,  economic  value,  TJ.  S. 

D.  A 516 

Parasitism  of  Botrytis 1100 

Paria,  black,  notes,  Mass.  Hatch 681 

Paris  green,  analyses,  Cal 562,  594 

La 884 

Mass.  State 206 

and  Bordeaux  mixture  for  rose 

bug,  B.1 792 

as  a fungicide,  Mass.  Hatch  ..  309 

an  insecticide,  Ala.  College . 63 

Iowa 62 

H.H 64 

1ST.  Y.  Cornell . 685 

for  apple  scab,  Me 1077 

U.  Y,  Cornell. . 683 

budworm  of  tobacco,  Ky  . 1079 

codling  moth,  H.  S.  D.  A..  101 

curculio,  Del 593 

Gypsy  moth,  Mass.  Hatch.  310 

walnut  spanworm,  H.  S. 

D.  A 100 

inspection  in  Louisiana,  La.  . 884 

on  peach  foliage,  H.  Y. Cornell.  684 

preparation  and  use,  S.  Dak  . . 206 

Parlatoria  pergandii , notes,  La 409 

“Par  oWium  ” for  mildew  of  Lima  beans, 

Conn.  State 878 

Parsley  seed  germination  tests 910 

subirrigation,  W.  Ya 680 

Parsnip,  carrot  grafted  on 1089 

celery  grafted  on 1089 
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Parsnip  seed,  germination  test 910 

wild,  notes,  H.  J 398 

Parsnips,  electro-culture,  Mass  Hatch 783 

Parturient  apoplexy  of  cows,  Ala.  College.  79 

Parturition  in  cattle 439 

Faspalvm  dilitatum,  notes,  Cal 577 

scobiculatum,  culture  experi- 
ments in  India 333 

Passion  fruit  in  cold  storage 910 

Pasteur’s  pure  yeast,  nature 435 

Pasteurization  apparatus 345,  541 

cooling  cream  after 1024 

experiments 1049 

of  cream 928 

milk 1049, 1050 

and  cream  in  cream- 
eries  410,1058,1059 

skim  milk 1033 

wines.  Cal 214 

Pasteurized  cream,  butter  from 1059 

germs  in 1049 

skim  milk,  germs  in 1049 

Pasteurizing,  meaning  of  term 1049 

Pastinaca  sativa,  notes,  N.  J 398 

Pasturage  for  pigs,  Utah 76 

vs.  soiling  and  dry  feed  for  sheep, 

Utah 74 

Pasture  lands  and  grasses,  fertilizer  experi- 
ments   707,  710 

barnyard  manure  for 933 

thistle,  notes,  N.  J 398 

Pastures  and  meadows  of  Switzerland 255 

mixed,  notes,  Cal 577 

mountain,  Plantago  alpina  in 925 

Patent  cattle  foods,  hT.  H 66 

Pathogenic  bacillus,  non-motile,  in  pigs, 

U.  S.  D.  A T..  512 

bacteria  in  domestic  animals, 

U.  S.  D.A 512 

Pea  and  barley  fodder,  anaylses,  Conn. 

Storrs 596 

oat  fodder,  analyses,  Conn.  Storrs  596 

silage,  analyses,  Mass.  State.  195 

bran,  analyses,  Mass.  State 195 

flat,  analyses,  Mass.  State 171 

culture  experiments,  Mass.  State  171 

fodder  as  a soiling  crop,  Iowa 992 

fruited  cypress,  notes,  Pa 54 

meal,  for  steers 633 

Peach  aphis,  black,  notes,  Del 592 

notes,  La 190 

blight,  Del 591 

borer,  treatment,  N.  J 402 

curl 827 

decay,  hf . J 401 

diseases,  N.  C 498 

foliage,  effect  of  fungicides  and  in- 
secticides on,  N.  Y.  Cornell 684 

grafted  on  cherry 1089 

maggot  fly,  notes,  U.  S.  D.  A 514 

orchard,  irrigation,  Utah 691 

rot,  Bordeaux  mixture  for,  hT.  C 873 

notes,  Del 591 

spraying,  Del 787 


trees,  fertilizer  experiments,  Dei. . 575, 778 
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Peach  trees,  fertilizer  experiments,  U.  J...  397 

waste,  analyses,  Conn.  State 777 

yellows,  fertilizers  for,  U.  S.  D.  A 98 

notes 827 

U.S.D.A 96 

Peaches  adapted  to  Utah 53 

in  cold  storage 909 

mulching,  N.  Y.  Cornell 584 

varieties,  Ala.  College 299 

Cal 586,  587 

Del 585,  786 

La 190 

Mass.  Hatch 302 

N.  C 496,  873 

Oreg 877 

Utah 52,681 

Peanut,  botany  and  chemistry 728 

cake  as  a feeding  stuff 348 

digestibility  of  albuminoids . . 227 

digestion  experiments  with  . . 1032 

effect  on  milk 824,  917, 968 

examination  733 

fertilizing  constituents 934 

lecithin  content 803 

vs.  sesame  cake  for  fattening 

lambs 227 

development 346, 422 

hulls,  analyses,  N.  C 64 

as  food  for  cattle 439 

kernels,  analyses,  N.  C 64 

meal,  examination 1021 

vine  hay,  composition 1082 

for  cows,  steers,  and 

goats,  hT.  C 1081 

vines  and  leaves,  analyses.  N.  C . . . 64 

Peanuts,  culture  experiments,  La 176 

in  Egypt 256,934 

Pear,  decay,  notes,  hT.  J 401 

diseases,  notes,  N.  C 497 

foliage,  effect  of  hot  water,  Del 593 

insects  treatment,  Conn.  State 878 

leaf  blight,  notes,  Del 591 

Me 60 

E.I 986 

treatment,  E.I. 986 

blister,  notes,  Del 593 

N.  Y.  Cornell 883 

buds,  lecithin  content 803 

scab,  bibliography,  N.  Y.  State 988 

notes,  N.  H 61 

treatment,  Conn.  State 877 

hT.  H 60 

H.  Y.  State 986 

N.  C 497 

tree  hopper,  notes,  hi . C 498 

mite,  notes,  N,  J 402 

psy  11a,  notes,  N.  C 498 

sawfly,  notes,  U.  S.  D.  A 101 

trees,  Poestelia  cancellata  on 653 

vegetable,  culture  experiments,  La. . . 189 

Pearl  millet,  analyses,  hT.  C 64 

S.  C 217 

culture  experiments,  La 176 

Pears,  in  cold  storage 909 


sprayed  and  unsprayed,  hf.  Y.  State  987 
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Pears,  varieties,  Ala.  College 299 

Cal 586,  587 

La 190 

Me 985 

Mass.  Hatcli 302 

Mich 793 

Y.  C 496 

Oreg : 877 

Pa 53 

Peas,  analyses,  Canada 631 

and  oats,  culture  experiments,  Y.  Dak.  178 

for  milch  cows 1065 

Canada  field,  notes,  Colo 871 

canned,  analyses,  TJ.  S.  D.  A 220 

culture  experiment  in  India 333 

Sweden 808 

date  for  sowing 623 

field,  analyses,.  Y.  Y.  Cornell 875 

varieties,  Cal 577 

Y.  Y.  Cornell 874 

Y.  Dak 178,679 

garden;  classification 1099 

varieties,  Cal 577 

germination  test 628, 910 

grafting  on  heans . 1089  , 

Indian,  poisonous  leguminous  seed  in  1101 

iron  sulphate  for 233 

nitrate  of  soda  vs.  sulphate  of  am- 
monia for  233 

nitrogenous  fertilizers  for 254,  849 

selection  of  seed 623 

varieties 623,  625 

Colo 870,871 

La 189 

Mass.  Hatch 784 


Okla 983 


Pa 53 

water  required  hy,  Wis 484 

weight  and  specific  gravity 521 

wild,  notes 529 

winter,  notes 652 

wire  netting  for 827 

Peasants,  Italian,  nutrition  and  metabolism 

of 1031 

Peat,  ammonia  prepared  from 436 

analyses  165 

Yt 164,  291 


and  phosphoric  acid  for  preserving 

manure 330 

ashes,  analyses,  Yt 164,  291 

crude  and  purified,  analysis 764 

for  packing  grapes 909 

litter,  absorptive  power 144 

moss,  analyses,  Conn.  State 777 

preparation  for  sand  cultures 763 

Peaty  soil  as  litter 144 

Pea  vine,  analyses,  Ark 500 

hay,  analyses,  Del 577 

vines  as  a winter  mulch  for  corn,  Del. . 777 

weevil,  notes,  Del 410 

Pecans,  varieties,  La 190 

Pectic  compounds,  properties 433 

Pectin,  apple,  sugar  from 648 

Pedigree  of  grade  races  in  horticulture 347 

Pelargonium,  modification  of  spurs 923 
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Pelargonium,  bacterial  disease 1018 

spp.,  notes,  Y.  J 401 

Pempelia  hammondi,  notes,  Iowa 990 

Pemphigus  tesselata , notes,  Y.  H 64 

Penicillium  glaucum,  notes,  Ark 996 

luteum,  morphology  of 539 

Pennetier  method  for  detecting  margarin  in 

. butter 126 

Pennisetum  typlioideum,  culture  experi- 
ments in  India 333 

Pennsylvania  Station  bulletins. . . 54,  596, 597, 1076 

reports 28, 

30,  33,  35,  36,  39,  42,  47,  48,  51, 
53,  55,  61,  66,  68,  72,  79,  84,  89 

Penny  cress,  notes 529 

Pentosans  in  plants,  determination 538,  613 

vegetable  materials 1103 

Peoria  gluten  meal,  analyses,  Mass.  State..  992 

Pepper,  black,  chemical  analysis 916 

decay,  Y.  J 401 

grains  of  Paradise  in 915 

grass,  notes,  Y.  J 398,  399 

Guinea,  notes 915 

Meleguetta,  notes 915 

varieties,  Colo 1074 

La 189 

Peppermint,  culture  and  uses 437 

hay,  analysis,  Mich 782 

Pepsin,  digestion,  effect  of  chloroform  on  . . 732 

of  casein 822 

feeding  stuffs 1032 

ferment,  action  of  caustic  alkali  on.  729 
for  increasing  yield  of  butter,  TJ.  S. 

D.  A 218 

Peptones,  composition  and  analysis 1026 

food  value 257 

Perennial  cotton,  notes,  Cal 587 

rye  grass,  notes,  Colo 870 

vetch,  notes,  Colo 871 

Peridroma  demutabilis,  notes,  TJ.  S.  D.  A . . 328 

Perimedullary  zone 1028 

Periodical  cicada,  appearance  in  1893,  TJ.  S. 

D.  A 327 

notes,  Y.  J. 409 

Y.  C 498 

Periodic  ophthalmia  of  domestic  animals, 

Ala.  College 79 

Periodicity  of  etiolated  plants 114 

Perithecia  of  Cladosporium  herbarum 1030 

Permeability  of  precipitated  membrane  . . . 649 

Pernicious  scale,  notes 935 

Peronospora  alta,  notes,  Y.  J 399 

arthuri,  notes,  Y.  J. . 399 

cnbensis,  notes,  Y.  J 399 

effusa,  notes,  Y.  J 399 

parasitica,  notes,  Y.  J 399 

potentillce,  notes,  Y.  J 399 

sparsa,  notes,  Y.  J 400 

viticola.  (S  eePlasmopara  viti- 
cola.) 

Peronosporece,  notes,  Y.  J 399 

Peroxide  of  iron,  effect  on  ripening  of 

cheese 1062 

Peroxides  of  silicates,  analyses,  Mass.  State.  206 
Persicaria,  giant,  fecundity  of 1030 
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Persimmon  diseases,  X.  C 498 

Persimmons,  decay,  N.J 401 

Japanese  varieties,  Cal 587 

N.  C 496 

varieties,  La 190 

Pestalozzia  brevipes,  notes 1100 

funerea  on  Thuja  menziesii  and 

Pseudotsuga  douglasii 926 

Petais,  anatomical  study 1028 

Petasites  officinalis , notes 912 

Petroleum  engines,  trial,  1893  541 

Peziza  in  mummified  quinces 438, 530 

linhartiana,  notes 530 

Pezotettix  atlanis,  notes,  Ky 1079 

bivattatus,  notes,  Ky 1079 

diffierentialis,  notes,  Ky 1079 

femur  rubrum,  notes,  Ky 1079 

Phacelia  sp 911 

tenacetifolia,  notes - 912 

Phagocytosis,  notes 349 

Phalaris  arundmacea,  puccinia  on 1100 

Phanerogamic  parasites,  structure  of 

haustoria 650 

Phanerogams  and  pteridophytes,  North 

America,  U.  S.  D.  A 90 

on  the  university  grounds, 

Ohio 280 

position  of  embryos  of 1027 

Phaselin,  composition,  Conn.  State 1081 

Pltaseolin,  composition,  Conn.  State 1080 

Pliaseolus  aconitifolius , culture  experiments 

in  India 333 

mungo,  culture  experiments  in 

India 333 

notes 820,908 

roxburghii,  culture  experiments 

in  India 333 

Plienolphthalein  as  an  indicator 253 

Phenylhydrazin  and  lignin,  color  reaction 

between 251 

for  determining  sugar 251 

Philadelphus,  andrcecium  of. 539 

Philippine  Islands,  coffee  disease  in 1031 

Phlebophora,  gen 818 

Phleum  pratense.  (See  Timothy.) 

Phoma  betce,  notes 438,  653,  731, 821 

cicinnoxdes , n.  sp.,  notes 822 

Phormium  tenax , notes,  U.  S.  D.  A 92, 94 

Phorodon  humuli,  notes 236 

TJ.  S.D.  A 514 

Phosphate  and  carbonate  of  lime,  in  food  of 

animals 1101 

of  calcium.  (See  Calcium  phos- 
phate.) 

lime.  (See  Calcium  phos- 
phate.) 


potash.  (See  Potassium  phos- 
phate.) 

South  Carolina  rock,  analyses, 


N.  J. 288 

Phosphates,  adulteration 696 

alkaline,  determination 252 

manufacture 255,  436 

preparation  of  phos- 
phorus from 817 


Page. 

Phosphates  and  casein  as  related  to  sour- 
ing of  milk  . . 247,  260,  656,  814, 1045 
as  affected  by  decayingorganic 
matter 255 


Ala.  College 287 

bath  for  digestion  in  ammo- 
nium citrate 386 

comparative  fertilizer  value  . . 224, 
651,  702,  808,  819,  854,  924 

crude,  availability 819,  924 

Florida,  analyses.  Ala.  College  290 
Mass.  State . 165 


for  clover 925 

corn,  K.  I ...  778 

serradella,  Mass.  State 170 

sugar  beets 378 

turnips 713 

various  crops,  Mo 1070 

mineral,  analyses,  Ga 737 

N.J 288 

determination  of  iron 

and  alumina  in 126 

determination  of  phos- 
phoric acid  in 1009 

distinction  between 
iron  pyrites  and 

oxide  of  iron  in 538 

new  and  rare 651 

natural,  analyses,  Ala.  College  290 

La 861 

origin 651 

of  Algeria,  notes 933 

iron  and  alumina,  conver- 
sion   355 

iron  and  alumina,  hydrated 
for  fertilizer  manufacture  436 

milk 949 

reduction 228 

solubility  in  ammonium  citrate  355 
Phosphatic  marls  of  Virginia,  analyses, 

Mass.  State 165 

Phospbatic  slag,  adulteration 1029 

Phosphoi'ic  acid — 

and  lime  in  ash  of  milk 639 

peat  for  preserving  manure 225, 330 

available,  as  affected  by  fineness  of  fer- 


tilizers, N.  C 288 

determination 126, 252, 344, 433, 444, 466, 

467,  470,  519,  802,1009, 1026, 1097 

Conn.  State 777 

La 159 

N.  C 278,288,289 

TJ.  S.D.  A 510,511 

excreted  by  animals 142, 143, 1020, 1021 

free,  in  gypsum-superphosphate 471 

in  manure 141, 152, 153 

N.  Y.  Cornell 387 

soils, amount  and  nature 24,902 

cumulative  effect 224 

determinations .126, 471 

superphosphates <. 520 

insoluble,  apparatus  for  determining, 


N.C 278 

pipette  for  use  in  determination 386 

retained  by  animal  body 1020, 1021 


1196 


EXPERIMENT  STATION  RECORD. 


Page. 

Phosphoric  acid — 

reverted  and  insoluble 466 

soil-soluble,  value 924,1015 

sources,  Fla _ 569 

stirring  machine  for  precipitating 251 

volatility 433 

water-soluble  466 

Phosphorite,  colorimetric  method  of  analysis  253 

Phosphorus,  determination 253 

in  casein 727,922,1009  I 

digestion  of  casein 252, 428,  960 

preparation  from  phosphates 

of  alkalies 817 

Phoxopteris  comptana,  notes,  H.  J 403 

Pliragmidium  subcorticium , notes,  X.  J 400 

Phrynosoma  cerroense,  n.  sp.,  notes,  TJ.  S. 

D.  A 90 


goodei,  n.  sp.,  notes,  U.  S.  D.  A.  90 

Phycomyces  nitens,  notes,  Me 60 

Phylloecus  trimaculatus,  notes.  1ST.  J 403 

Phyllostictafunkia,  notes,  N.J 401 

pirina , notes,  Yt 308 

sp.,  notes,  Del 788 

violce , notes,  Mass.  State 193 

Phyllotreta  albionica,  notes,  Colo 311 

Phylloxera,  anatomy  and  biology,  recent 

works 1100 

and  American  grapes 824 

biology  of 822 

commission,  convention 257 

in  the  canton  of  Geneva 822 

notes 654 

2f.  C 498 

schist  for 822 

Physical  and  chemical  investigation  of 

soils 557,741,818,825 

Physical  and  chemical  investigation  of 

soils,  Cal 562 

Physicist,  report.  Md 899 

Nebr 216 

Wyo 692 

Physics,  timber,  IT.  S.  D.  A 96 

Physiological  antisepsis 1028 

experiments  with  plants....  649 

importance  of  myrosin 654 

Physiologist,  report,  Md 899 

Physiology  and  chemistry  of  foliage 

leaves  . 127,  344 

as  related  to  bacteriology 1098 

of  alcoholic  ferments 435 

fungi 1030 

grafts 818,923,1089 

the  cell 818 

genus  Cuscuta 1028 

oak 650 

pollination 650 

Phytomyza  ajjinis,  notes,  IT.  S.  D.  A 515 

Phytonomus  punctatus  in  Italy 654 

Phytophthora  infestans.  (See  Potato  blight  . 
and  Potato  rot.) 

Phytopti  sp.,  notes,  Pa 61 

Fhytoptus , notes,  ~R.  I 792 

pyri,  notes,  Del 593 

U.J 402 

ribis,  notes,  Great  Britain 740 
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Phytoptus,  sp.,  treatment,  N.  Y.  Cornell 883 

Picea  alba,  notes,  Pa 54 

excelsa,  notes,  Pa 54 

mariamt-.  germination  tests,  Pa 61 

. nigra , notes,  Pa 54 

Pickerel  weed,  analyses,  N.  C 64,  65 

Picker  waste,  analyses,  R.  1 290 

Pieris  protodice.  (See  Cabbage  butterflies.) 
rapce.  (See  Cabbage  butterflies.) 

Pigeon  grass,  yellow,  analyses,  hi.  C 64 

weed,  notes,  Y.  J 398 

Pigeons,  nutrition  experiments  1 532 

Pig-feeding  experiments  at  Proskau 733 

in  Denmark 423 

wet  and  dry  feed,  Oreg 994 

Pig  manure,  fertilizing  constituents 143 

Pigmy  cocoanuts 437 

Pigs,  feeding  experiments,  Mass.  State  74, 199,  200 

1ST.  H 76 

Oreg 993 

Utah 76,  77 

Yt 317 

grain  vs.  mangel-wurzels  for 429 

grapes  for 353 

ground  vs.  un ground  grain  for 632 

indoor  vs.  outdoor  feeding,  Utah 71, 196 

manure  production,  X.  Y.  Cornell 388 

nitrogen  excreted  by 143 

phosphoric  acid  excreted  by 143 

preparation  of  concentrated  food  for.  349 
propagation  of  tuberculosis  by  feed- 
ing uncooked  refuse  to 439 

wheat  for 1065 

bran  vs.  rye  or  barley  for 429 

Pigweed,  food  value  of  seed 733, 811 

notes 529,811,913 

TSTev , 497 

seed  in  flour 823 

Pineapple  disease  of  sugar  cane 1099 

fiber,  report  on,  U.  S.  D.  A 92,93 

in  cold  storage 909 

notes,  U.  S.  D.  A 94 

Pine,  Austrian,  notes,  Pa  . . : 54 

barrens  grass,  analyses,  Mass.  State  . . 165 

bark  beetle,  notes,  Ky 884 

W.  Ya 311 

common,  influence  of  mycorrhiza  on  . 1031 

cone  ashes,  analyses,  Ala.  College 290 

heavy  wooded,  notes,  Pa 54 

long-leaf,  nomenclature,  U.  S.  D.  A. . . 96 

timber  tests,  U.  S D.  A 96 

Jersey,  notes,  Pa 54 

needles,  analyses,  Mass.  State 165 

pitch,  notes,  Pa 54 

red,  notes.  Pa 54 

Scotch,  notes,  Pa 54 

scrub,  notes,  Pa 54 

sawdust  as  litter 144 

Table  Mountain,  notes,  Pa 54 

trees,  at  Illinois  Station 303 

umbrella,  notes,  Pa 54 

Weymouth,  ash  analyses  of  the  wood 

and  bark 256 

white,  notes,  Pa 54 

yellow,  notes,  Pa 54 
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Pines  and  their  congeners,  spread  in  north- 


ern Germany 256 

growth  as  affected  by  treatment  of 

soil 128,658 

planting  for  more  equitable  condi- 
tions   . 925 

Pink  eye,  notes,  Ala.  College 1 . . 79 

rust,  garden,  notes,  N.  J 399 

Pinks,  culture 652 

Pinus  austriaca,  notes,  Pa 54 

inops,  notes,  Pa 54 

insignis,  germination  tests,  Pa 61 

monticola,  germination  tests,  Pa 61 

palustris,  distribution  of  oleoresins 

in 455 

notes,  TJ.  S.  D.  A 96 

ponderosa,  germination  tests,  Pa 61 

notes,  Pa  54 

pungens , notes,  Pa ' 54 

resinosa,  notes,  Pa 54 

rigida , notes,  Pa  54 

strobus,  germination  tests.  Pa 61 

notes,  Pa 54 

sylvestris,  fertilization 1028 

notes,  Pa 54 

Pionea  rimosalis , notes,  Del 593 

sp.  notes,  Md 685 

Pipes,  lead,  for  water 436,519 

Pipettes  and  burettes  for  laboratories 251,  386 

for  simplification  of  calculations.-  386 

Pitch  pine,  notes,  Pa 54 

Pitchered  insectivorous  plants 618 

Pituophis  catenifer  deserticola,  n.  sp.,  notes, 

U.  S.  D.  A 90 

Plague,  Southern  cattle,  Nebr 414 

Plantago  alpina  in  mountain  pastures 925 

aristala,  notes 911 

lanceola.a , notes,  N.  J 398, 399 

major,  notes,  N.  J 399 

rugelli,  notes  • 911 

Plantain,  common,  notes,  N.  J 399 

lily,  notes,  N.  J 401 

narrow-leaved,  notes,  N.  J 398, 399 

Plant  and  soil  analysis  for  determining  value 

of  soils 730 

breeding,  progess  of 548 

bug,  tarnished,  notes,  Mich 791 

diseases,  notes,  Oreg 877 

N.H 61 

treatment,  N.  C 497 

fibers,  chemistry 538,  647 

foliage,  testing  soils  by  color  of 933 

growth  as  affected  by  chlorides 254  I 

rapidity 539 

studies 113 

kingdom,  raw  materials  of 649 

lice  affecting  grass  roots,  Iowa 990 

cotton,  notes,  Ala.  College 63 

notes,  Ariz 992 

S.  Dak 206 

on  treatment,  N.  J 402 

louse,  life  history,  Iowa 991 

melon,  notes,  Md 685 

membranes 922 

nutrients,  loss 453 


Page. 


Plant  nutrition,  replacement  of  lime  by 

strontium  in : 539,  698 

propagation,  cost 925 

roots,  action  toward  copper  solutions . 649 

tissue,  assimilation  of  calcium  chloride 

by 923 

tonic,  analysis,  La . 861 

turbercles,  review 649 

Plants,  acclimatization 1028 

albuminoids  of 648, 727 

alpine,  leaf  structures  of 923 

anatomical  variation  of  Mediter- 
ranean and  Parisian 1097 

and  animals,  exchange  of  gases  be- 
tween  729 

atmosphere,  exchange  gases  be- 
tween  729 

seeds,  distribution,  Cal 683 

as  affected  by  electric  light 905 

N.Y.  Cor- 
nell  295 

Hertz  electric  waves . . 254 

soil  conditions 434 

ash  constituents .027 

assimilation  of  mineral  matter  by. . 454 

bacterial  diseases 1018, 1030 

cane  sugar  in  seeds 818, 1027 

care  during  vegetation  in  1 ‘ sand  cul- 
tures”  767 

of  delicate  native 1099 

carnivorous,  digestive  process 648 

cultivated,  of  Juan  Fernandez 1028 

on  the  shores  of  the 
Mediterranean, 

manual 819 

physiological  action  of 

potash  salts  on 548 

synopsis  of,  Cal 592 

daily  growth 115 

diastase  in 538 

diastatic  ferment  in 1097 

determination  of  iron  in  ash  of 817 

distribution,  Cal 590 

economic,  in  King  'William’s  Land.  253 

effect  of  carbonic  acid  in  soil  atmos- 
phere  539 

magnesium  light  on 649 

energy  of 344 

excretion  of  hydrogen  by 923 

formation  of  fatty  and  essential  oils 

in 1027 

fixation  of  free  nitrogen  by 454, 1028 

fixation  of  free  nitrogen  by,  Conn. 

Storrs 563 

flowering 253 

formation  of  albuminoids  in 648 

ethereal  oils  in 923 

resin  in 923 

germinating,  nourishment  of 818 

grown  in  shade,  intensity  of  res- 
piration   434 

herbaceous,  frost  freaks 741 

humus  as  a food  for 18 

importance  of  mycorrhiza  in  nutri- 
tion of 923 
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Plants,  importance  of  structural  details  in 

study  of 1104 

influence  of  aldehyde  on  activity 

of 649 

arsenic  on 1011 

city  fog 818 

nickel  salts 697 

soil  moisture 522 

iron  in  its  relation  to 1097 

living,  nitrates  in 729 

metabolism,  as  affected  by  tannic 

acid 649 

new  species,  U.  S.  D.  A 327 

non-leguminous,  assimilation  of 

free  nitrogen  by 923 

nutrition  and  laws  of  growth . . 749 

nutritive  solutions  for 763 

of  Formosa,  oil-producing ' 435 

pentoses  in,  determination 613 

physiological  experiments  with 649 

significance  of  myro- 

sin  in 344 

pitchered  insectivorous 648 

poisonous 1104 

rare  and  interesting,  in  Ohio 280 

relation  between  size  and  structure  650 

respiration  of,  direct  and  indirect 
influence  of  light 

on 818 

influence  of  light  on.  728 

sensitiveness  of . 923 

sexual  development,  some  excep- 
tions   729 

significance  of  classifying  by  vari- 
ous organs 728 

temperature  of 1028 

trar  smission  of  lateral  pressure  i n . 344 

reversion 345 

transplanted,  as  affected  by  light. . . 923 

useful  in  dairying : 1066 

waste  products  of 649 

wild  leguminous,  collection  of  seeds.  934 

woody,  grafting  under  glass 1017 

yielding  rennet 1049 

Plasmodiopliora  brassicce.  ( See  Club  root.) 

vitis,  notes 423 

Plasmopara  cubensis,  notes,  Mass.  State. .. . * 192 

geranii,  notes,  N.  J 399 

halstedii,  notes,  U.  J 399 

pygmcea,  notes,  N.  J 399 

viticola,  notes 629,  653 

Conn.  State 878 

Iowa 989 

H.  J 399 

treatment 257 

Plaster.  ( See  Gypsum.) 

Plat,  experiments  during  four  years,  Del . . . 780 

Plate  culture,  Koch’ s 435 

Plats,  grass  and  turf,  formation 731 

Pleonectyptera  finitima,  notes,  IT.  S.  D.  A. . . 328 

Pleospora  tropceoli , notes,  U.  J. . 400 

Pleurosticlddium,  n.  gen.,  notes 127 

Plow,  gang,  drawn  by  traction  engine,  test, 

Del 796 

universal 130 


Page. 


Plowing  at  different  dates  for  wheat,  Pa  . . . 51 

furrows  of  different  widths  for 

wheat.  Pa 51 

mechanics  of 261 

to  different  depths  for  wheat,  Pa  . . 51 

Plowrightia  morbosa.  ( See  Black  knot  of 
plums. ) 

Plows,  dy  namometer  tests 130 

tests 350 

Plum  curculi  o on  apples 937 

parasites,  U.  S.  D.  A 101 

treatment,  U.  J 402 

diseases,  notes,  bf.  C 498 

mildew,  notes,  Mass.  State 194 

pockets,  notes,  Mass.  State. 194 

H.C.... 498 

scab,  notes,  Iowa 989 

rot,  notes 629 

Ky 876 

tree,  Mirobolan,  variegated  foliage 

in 1099 

Plums,  black  knot  of * 1031 

Mass.  State 193, 194 

U.H 61 

blight,  Mass.  State 194 

• brown  rot,  Bordeaux  mixture  for, 

Ky 876 

in  cold  storage  909 

Japanese,  varieties,  K.  T.  Cornell . . . 983 

spot  disease,  notes 629 

varieties,  Ala.  College 299 

Cal.. 586,587 

Colo 870 

Del 585 

Iowa 982 

La 190 

Me 985 

Mass.  Hatch 302 

Mass.  State 194 

Mich 793 

H.C 496 

Oreg 877 

Pa 53 

Utah. 681 

Plusia  brassicce,  notes,  Colo 311 

Md 635 

S.  Dak 206 

U.  S.  D.  A 101 

celery,  notes,  Mich 791 

Plutella  crucifer  arum  notes,  Colo 311 

Md 685 

U.  S.  D.  A 101 

Poa  arachnifera.  (See  Texas  blue  grass. ) 

chapmanniana , notes.. 741 

nemoralis,  notes 910 

pratensis.  (See  Kentucky  blue  grass.) 
Podosphcera  tridactyla,  notes,  Mass.  State.  194 
Poecilocapsus  lineatus,  notes,  N.  Y.  -Cornell  406 
Poison  apparatus  in  hymenopterous 

insects 1100 

in  Euphorbias 922 

Poisoning  by  Amanita  pantherina 820 

mushrooms 1097 

water  from  lead  pipes 255 

cattle  by  yew  leaves 1033 
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Poisoning  cattle  from  feeding  castor  bean 

cates 914 

cotton  - seed 
meal...  733,825 
oil  cakes . . . 733 

from  concentrated  feedstuffs 655 

liogs  by  feeding  cockle  seed. . . 733,  813 
Poisonous  constituents  of  rape-seed  cake..  1021 

fungus,  notes 347 

leguminousseedinlndianpeas  ..  1101 

plants 1104 

Poisons  in  lichens 252 

mineral,  influence  on  lactic  fermen- 
tation   .* 734 


Polarimetric  investigations  of  musts  and 

sweet  wines 

Pole  beans,  varieties,  Pa 

sweat,  cause,  Conn.  State 

Pollen,  foreign,  secondary  effect 

of  Papaveracece 

physiology,  with  reference  to  mo- 
tion of  pollen  tubes 

Pollination,  immediate  effect 

of  yucca  by  means  of  insects, 

U.  S.  D.  A 

Polygonum  aviculare,  notes,  Hev 

convolvulus , notes 

cuspidalum  as  a forage  plant  . . 

notes 

fagopyrum,  notes 

Icipathifolium,  notes , 

pennsylvanicum,  notes,  N.  J... 

ridulum,  notes,  Minn 

sachalinense  as  a forage  plant. . 

culture 


440 

53 

879 

659 

650 

650 

729 

327 

497 

913 

346 

820 

522 

913 

399 

659 

116 

925 


notes  . . 128, 346, 820, 1030 


sp.,  notes 970 

Polygraphus  rufipennis,  notes,  "W.  Ya 311 

Polyporus  mylitia},  notes  820 

Pomegranates,  varieties,  Cal 586 

La .190 

K C 496 

Pomelo,  list  of  varieties,  La 396 

Ponds,  fish  culture  in 823 

Pontederia  cordata , analyses,  N.  C 64,  65 

Poplar  defoliator,  notes,  Ky 884 

notes,  Ky 884 

rust,  treatment,  Mass.  Hatch 309 

sawdust  as  litter 144 

Poppy  cake,  digestion  experiments 1032 

Potash  and  magnesium  carbonate  for  to- 
bacco, Conn. 

State 865 

sulphate,  analy- 
ses, N.  J 288 

soda,  determination 126 

as  a fertilizer 853 

content  of  kainit 436 

determination 473,  538 

effects  on  chalk  soils 708 

excreted  by  cows 143 

horses 143 

fertilizer  manufacture  in  Stassfurt.  128 

for  various  crops,  Mo 1070 

in  barnyard  manure 141, 152 
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Potash  in  barnyard  manure,  H.  Y.  Cornell. . 387 

cotton-seed  meal,  N.  C 289 

fertilizers  for  beans,  Mass.  Hatch.  291 

cabbages  716 

corn,  Mass.  Hatch  . 291 

sugar  beets 378 

tobacco 256 

potash  salts 473 

raw  materials  of  fertilizers,  Conn. 

State 777 

soils 474,902,1009 

Lindo-Gfladding  method 385 

methods  of  analysis,  U.  S.  D.  A 510 

muriate.  ( See  Muriate  of  potash.) 
salts,  influence  on  beet  nematodes . . 732 

cultivated  plants  548 

sources,  Fla 569 

sulphate.  ( See  Sulphate  of  potash.) 
Potassium  acetate,  effect  on  germination  of 

seeds,  Kans 882 

bichromate  for  the  preservation 

of  milk 123,  124,  125 

Iowa 1001 

Wis 83 

bisulphite,  influence  on  alcoholic 

fermentation 618 

chlorate,  effect  on  vield  of  milk . . 971 

in  mushrooms 1097 

cyanide,  effect  on  germination  of 

seeds,  Kans 882 

iodide,  aqueous  solution 461 

nitrate,  effect  on  germination  of 

seeds,  Kans 882 

permanganate  for  preserving 

milk 124 

phosphate,  analyses,  La 861 

as  a fertilizer . 225, 255, 421 
salts,  influence  on  nitrification.  1012 
Potassium  sulphide  - 

as  a fungicide 629 

N.  J 400 

effect  on  germination  of  corn,  Ohio 304 

oats,  Ohio 304 

wheat,  Ohio  . . . 304 

for  leaf  blight  of  celery,  Conn.  State 878 

mildew  of  Lima  beans,  Conn.  State  . 878 

oat  smut,  Vt 308 

Potassium  sulpho-carbonate  as  an  insecti- 
cide   531 

tartrate  acidfortitratingnormal 

solutions 817 

Potato  beetle,  Colorado,  notes,  Ala.  College  . 63 

S.  Dak 206 

southern  range,  U. 

S.D.A 328 

blight.  ( See  also  Potato  rot.) 

Bordeaux  mixture  for,  Del . . 787 

It.  I..  789 

Vt...  988 

notes 629 

K.  H 61 

Vt 988 

treatment,  Md 978 

It.  1 789 
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Potato  blight,  treatment,  Vt 306,  307,  988 

bug,  notes,  N.  J 402 

culture  experiments 825 

Wis 493 

diseases,  notes 263,  348 

Del. 591,787 

Fla 790 

U.S.D.A 1004 

Hydroesia  misasea  on,  in  Germany..  654 

Macrosporium,  treatment,  Iowa 59 

parings,  fertilizing  ingredients, N.J.  391 
plant,  effect  of  Copper  compounds 

on 732,819,926 

preserver,  N.  T.  Cornell 875 

pulp,  fermented,  effect  on  cattle 130 

rot.  (See  also  Potato  blight,) 

notes 425 

Conn.  State 878 

Del . 591,787 

Me  60 

N.  H 61 

N.  J 399 

W.  Va 1034 

treatment 226, 425,  821 

Pa 61 

Vt 306 

scab,  Bordeaux  mixture  for,  B.  I. . . 789 

corrosive  sublimate  for,  Del..  787 
B.  I.  591 

effect  of  fertilizers  on,  B.  I ..  590 

gnat,  notes 935 

insects  causing 935 

notes,  Del 787 

Mass.  State 194 

W.  Va 1034 

treatment 1104 

Md 978 

B.1 789 

U.  S, D.  A 1004 

Vt 306,308 

Wis 493 

stalk  weevil,  notes 912 

U.S.D.A......  101 

tuber,  a reservoir  of  water  lor  grow- 
ing plant 802 

moth  in  California.and  Texas, 

U.  S.  D.  A 901 

Potatoes,  analyses,  Mass.  State 992 

as  food  for  horses 540 

bacterial  disease 1018 

barnyard  manure  for 933 

boiled,  for  pigs,  Mass.  State 200 

crop  statistics,  U.  S.  D.  A 328,  612 

cross-fertilizing  varieties 435 

cultivation,  flat  vs.  in  high  ridges, 

Bans 492 

to  different  depths — 

Mich 183 

Utah 43 

culture  in  France 117 

fertilizer  experiments 256, 

437,  624,  702,  708,  715,  731 
fertilizer  experiments— 

Conn.  Storrs 573 

La 179 
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Potatoes,  fertilizer  experiments— 

Md 978 

Mass.  Hatch 291 

Mass.  State 171 

N.  H 35 

1ST.  J 392 

Pa 42 

field  experiments,  Minn 1073 

in  India 333 

green  manuring  with  sweet  pea 

for 701 

in  rotation  on  light  soils 652 

insect  enemy 732 

irrigation  experiments,  Utah 691 

manuring 548 

methods  of  cultivation,  Md 978 

Mich....  680 
mulching  vs.  cultivation,  Mich  . . . 184 

nitrate  of  soda  vs.  sulphate  of 

ammonia  for 232 

Norwegian,  starch  content 1017 

planting  at  different — 

dates 623 

Nev. 494 

depths  623 

Mich 183 

Nev 493 

distances 233,  624 

Colo 871 

La 180 

S.  C 879 

rates,  Pa 42 

planting  by  different  methods, La.  180 
planting  different  amounts  seed — 

Ala.  Canebrake 581 

Del 585 

Mich 180,-181,182 

Nev 493 

S.  C 879 

planting  in  hills  and  drills,  Mich.  183 

pot  experiments 116 

raw,  feeding  to  live  stock 540,812 

selection  and  preparation,  Bans.  491 
Pa.  ..  43 

B.  I.  591 
S.  C . . 9.79 

Wis. 493, .494 

spraying,  Vt 988 

starch  and  sugar  in 476 

content  and  density  of 728 

of  different  vari- 
eties  128 

varieties 128, 

232,  256,  540,  623,  652, 1029, 1098 

Ala.  College 785 

Cal 577 

Colo 870,871 

Del 585 

Bans 491 

La 179 

Md 978,983 

Mich... 183.184 

Nev..... 493 

N.  C 873,1085 

Okla 983 
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Potatoes,  varieties,  Oreg 877 

Pa 42 

S.  C 979 

vs.  sugar  beets  for  butter  produc- 
tion   974 

whole  tubers  vs.  cuttings 624 

Mich...  181, 
182, 183 

rotcntilla  canadensis,  notes,  N.J 398 

Pot  experiments,  conduct 380 

with  potatoes 116 

vs.  field  experiments  with  crude  phos- 
phates  819 

Pots,  filling,  for  sand  cultures 760,  765 

Poudrette,  analysis 727, 801 

Poultry  and  egg  industry,  TJ.  S.  D.  A 608, 1005 

at  Louisiana  Stations,  La 203 

Eh  ode  Island  Station,  E.  1 794 

breeds,  number  and  weight  of  eggs . 439 

department,  Mich 930 

manager,  report,  Canada 637 

rations 638 

test  of  breeds 637 

E.  I 794 

Pourridi6  of  grape,  N.  C 498 

propagation  in  sand 529 

sulphate  of  copper  for 1031, 1100 

Poverty  weed,  notes,  Colo 306 

Powdery  mildew — 

notes,  N.J 400 

of  apples,  Iowa 989 

crucifers,  N.  Y.  Cornell 881 

cucumbers,  Mass.  State 192 

currants,  N.  C 498 

gooseberries,  N.  C - 498 

grapes,  Iowa 989 

1ST.  C 498 

roses,  Iowa 989 

strawberries,  Mass.  State 193 

Powell  s Copperdine  for  potato  scab,  E.  I . . 789 

Prairie  grass,  analyses,  Okla. 292 

ground  squirrels  of  Mississippi  Val- 
ley, TJ.S.D.  A 416 

hay,  analyses,  Ark 500 

Precipitates,  apparatus  for  filtering  and 

washing 539 

Precipitation  membrane,  permeability 649 

Predaceous  insects,  economic  value,  II.  S. 

D.  A 516 

Pregnant  cows,  management 439 

“Preservaline,”  analyses,  Mass.  State 194 

Preservation  of  barnyard  manure 346 

wines,  Cal 190 

Preservatives  for  milk  samples 123, 124 

Preserved  meat,  methods  of  analysis 127 

Press  bulletins,  N.  H 1034 

Prickly  comfrey,  analyses,  Mass.  State 171 

culture  experiments, 

Mass.  State 171 

of  the  Caucasus 128 

pear,  destruction  with  sodium  arse- 

nite  353 

Primrose,  evening,  notes,  N.  J 398, 399 

Primula  obconica,  poisonous  properties.  Pa . 62 

Printing,  sun,  Solandi  process 663 

Procris  americana,  notes,  Ariz 99  2 

7729— Ho.  12 7 
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Proclotrypidce , monograph  of  North  Ameri- 


can   740 

Prodoxus  dnereus,  notes,  U.  S.  D.  A 327 

color  adensis,  notes,  TJ.  S.  P.  A 327 

intermedins,  notes,  TJ.  S.  D.  A 327 

intricatus,  notes,  TJ.  S.  D.  A 327 

reticulatus , notes,  TJ.  S.  D.  A 327 

j Pronuba  maculata,  notes,  TJ.  S.  D.  A 327 

synthetica,  notes,  TJ.  S.  D.  A 327 

yuccasella,  notes,  TJ.  S.  D.  A 327 

Proteids  of  cotton  seed,  Conn.  State 1081 

kidney  beans,  Conn.  State 1080 

milk 950 

wheat  kernel.  Conn.  State 1079 

Protein  in  cropasrelated  tonitrogen  applied, 

Conn.  Storrs 579 

dry  beach  leaves 916 

feeding  stuffs,  artificial  digestion.  1032 

tuberculin 433, 648 

unorganized,  active 252 


j “Proteina,”  analyses,  Mass.  State 66,195 


| Protoparce  celeus,  notes,  Md 685 

I Protoplasm,  in  individual  functions 818 

living,  chemistry  434,  922 

| Prune  grafted  on  cherry 1089 

Prunes,  varieties,  Cal 586,587 

Colo 870 

Pruning  for  rose  rust,  Conn.  State 879 

grafted  vines 1099 

influence  on  flowering 820 

newly  planted  apple  trees  925 

sweet  potato  vines,  La 188 

; Prunings,  grapevine,  fertilizing  ingredients, 

N.J 391 

Prunus  americana,  notes,  Minn 660 

hortulana,  notes,  Minn 660 

humilis,  notes 652 

padus,  notes 530 

subcordata , notes,  Cal 589 

Prussia,  agricultural  statistics  for  1892 1033 

Pseudotsuga  douglasii,  destruction  by  Pesta- 

lozziafunerea 926 

taxifolia,  germination  tests,  Pa . 61 

j Pseudotuberculosis,  researches  on 1101 

! Psylla  mali,  notes,  Great  Britain 740 

pear  tree,  notes,  N.  C 498 

Pteridophytes  and  phanerogams,  North 

American,  TJ.  S.  D.  A 90 

Pteromalus  sp.,  notes,  Ohio 312 

I Ptomaine,  extraction  of  a new 922 

Ptomaines  in  cheese  of  bacterial  origin 1017 

studies 728 

Publications,  foreign,  titles  of  articles  in . 126,  251. 

344, 433, 538, 647, 727, 817, 1026, 1097 

of  New  Jersey  Stations 415 

Texas  Station 607 

West  Virginia  Station 1035 

of  stations,  list 136,  267, 358, 

451,  544,  665,  743, 938, 1039, 1106 

TJ.  S.  D.  A.,  abstracts 90, 

218, 326, 416,  510,  608, 
693,798,900,1004,1086, 

list 135 

266,  357, 451,  544,  664, 
742.  938,  1038,  1105 
relating  to  carbohydrates 1037 
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Puccinece  hieracii  on  Compositce 257 

Puccinia,  appearance  on  Phalaris  arundi- 

nacea 1100 

arencirice,  notes,  N.  J 399 

coronata,  notes,  Kans 497 

graminis,  notes,  Kans 497 

vienthce , notes 741 

aenotlierce,  notes,  Cal 592 

peckiana,  notes 926 

111 876 

rubigo-verci,  notes,  Kans 497 

suaveolens  on  Canada  thistle,  Pa . 62 

Pulmonary  glanders,  pathological  anatomy.  259 

Pulvinaria  innumerabilis,  notes,  Ky 884 

Pump,  spraying,  whitewashing  with,  N.  Y. 

Cornell... 875 

Pumpkin,  canned,  analyses,  U.  S.  D.  A 220 

germination  test 628 

seed  cake 654 

lecithin  content 803 

Pumpkins,  crossing,  Iowa 982 

Montlhery  bronzed 1099 

varieties,  Colo. 871 

Kans 881 

Punic  bees,  tests,  U.  S. D.  A 102 

Purdue  School  of  Agriculture,  notes 825 

University,  fire  at 658 

notes 1103 

Pure  culture,  methods 435 

of  varieties  of  grain 818 

Purslane,  notes - 529 

Putrefaction  of  milk 963 

"Pyaemia,  bacteriological  examination  of 

blood  in 927 

Pycnidia  of  a Phylloaticta,  development, 

H.J 401 

Pyocy  anogenic  bacteria,  influence  of  atmos- 
pheric agents  on 729 

Pyralid,  notes.,  U.  S.  D.  A 101 

Pyralidma  of  Death  Valley.,  U.  S.  D.  A 900 

Pyrenomycetes , natural  classification . . , . 818 

Pyrethro-kerosene  emulsion.,  preparation 

and  use,  Del 593 

Pyrethrum,  analyses,  Mass.  State 171 

as  an  insecticide,  Ala.  College  . ,63 

Iowa........  62 
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vulture  experiments,  Mass. 

State 171 

for  animal  parasites,  U.  ,S. 

D.  A 517 

celery  caterpillars,  Mi  ch  - - 686 

horn  flies,  Me 63 

plant,  notes,  Cal 577 

preparation  and  use,  S. Dak..  206 

Pyrophosphates,  alkaline,  vo.lumeflric.deter- 

mination 344 

Pyrophosphoric  acid,  volatility  of ... 695 

Pythisma  spp.  and  allied  fungi,  notes 926 

Pythium  debaryanum,  notes,  Mass.  State..  192 

N.j 400 

Vt 309 

Quassia  and  soap  for  hop  louse,  Oreg 206 

as  an  insecticide,  S.  Dak 206 

Quince  curculio,  notes.  K.  J. 402 
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Quince  leaf  miner,  notes,  Conn.  State 879 

scab,  notes,  Conn.  State. 878 

Quinces,  black  rot,  Conn.  State 878 

decay,  N.  J 401 

diseases,  K.  J 401 

N.  C 498 

fungicides  and  insecticides  on, 

N.  Y.  Cornell 684 

Peziza  in  muir  milled  fruit 438,  530 

varieties,  Ala.  College 299 

Cal 587 

Del 585 

La 190 

Mass.  Hatch 302 

U.  Y.  Cornell 584 

K.  C 496 

Oreg  .. . 877 

Rabbits,  charbon  in 823 

digestion  experiments  on 532,811 

Races  in  horticulture 449 

Kadiation,  terrestrial,  Me 33 

Radishes  as  affected  by  electric  light,  hT.  Y. 

Cornell 295 

sub  irrigation,  W.  Va 680 

varieties,  Ala.  College 785 

La 189 

Mass.  Hatch 291,783 

Okla 983 

Radish  seed,  germination  tests , 628 

Raffinose,  notes 1026 

in  the  germs  of  wheat 819, 1027 

Ragweed,  notes 529 

Rainfall  and  drainage  at  Rothamsted 345 

leaf  formation 345 

as  affected  by  forests,  U.  S.  D.  A.  95 
surface  conditions, 

U.S.D.A /..  95 

observations,  Iowa 29,  975 

Rainstorms,  effect  on  milk  production,  Vt.  322 

water,  chlorine  content 804 

of  Java,  nitrogen  content 539 

Eana  fisheri,  n.  sp.,  notes,  U.  S.  D.  A 90 

Rancidity  and  acid  number  of  butter 955, 1023 

volatile  acids  of  butter 955 

of  butter 734,  815 

table  oils 823 

Panupculacece,  notes 9?3 

Jlanunculus  bvlbosus , notes,  N.  J. . 398,  399 

Rape,  analysis,  Mass.  State 171 

as  a soiling  crop,  Iowa 992 

.cake,  digestibility  of  albuminoids  . . . 227 

effect  on  milk 968,  969 

for  milch  cows 927 

wheat - 705 

poisonous  constituents 1021 

culture  and  use 624 

U.  S.  D.  A 219 

experiments,  Mass.  State 171 

Utah 39 

disease  in  India 354 

East  India,  notes 1022 

experiments  in  India 333 

feeding  to  cows 634 

lambs 632, 633 

swine  634 
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Rape,  fertilizers  for 623 

for  green  manuring 924 

Guzerat.  notes 1030 

nitrate  of  soda  for 625 

plant,  description  and  history,  U.  S. 

D.  A 219 

varieties,  U.  S.  D.  A 219 

Raphigaster  hilaris,  notes,  La 409 

Raspberry  antkracnose,  notes 1037 

Me 60 

diseases - 450 

N.  C . 498 

leaf  sawfly,  notes,  N.  J 403 

motli,  notes - 740 

pests,  notes,  N.  J 402 

vines,  effect  of  hot  water,  Del..  593 

Raspberries,  culture,  N.  Y.  Cornell. 394 

fungicides  and  insecticides  for, 

N.  Y.  Cornell 684 

orange  rust  of,  111 876 

varieties,  Ala.  College 299 

Ark 1075 

Colo 870 

Del 585, 786 

Ind 984 

La 190 

Me 985 

Md 983 

Mass.  Hatch 302,  681 

Mich 793 

Miss 300 

1ST.  Y.  Cornell 394, 584 

N.  Y.  State 786 

Sr.C  490,873 

Pa 53, 1076 

R.  1 985 

Tenn 586 

Utah 53,681 

Rations,  digestibility 531,  534 

N.  H 68 

for  cattle  in  time  of  scarcity  of 

feed 258,  439 

cows  for  milk  and  butter,  N.  H . 688 

dairy  cows  . . . 540,  635,  927, 1065, 1101 

Ga 207 

Mass.  State 195 

N.H 688 

Wis 502,  884 

fattening  sheep  and  oxen. . . 237, 243 

lambs,  Mass.  State 195 

Minn 1083 

pigs,  Mass.  State 76 

steers,  Mass.  State 195 

work  horses,  Utah 77 

maiDtenance,  N.  C 680 

rich  in  protein  for  meat  production.  228 

Rats,  nutrition  experiments 532 

repression  by  means  of  guinea  pigs  . 730 

Rattlebox,  notes,  N.  J 399  | 

Ravenelia,  notes . 1100 

Raw  materials  of  the  plant  kingdom 649 

potatoes,  feeding  value 812 

Reaping  cutworm,  notes,  N.  J 403 

Records,  slip,  U.  S.  D.  A 518 

Red  cedar,  notes,  Pa 54 
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Rea  cherries,  composition  of  juice 648 

notes,  Mich 793 

clover,  analyses,  Conn.  Storrs 595 

N.  Y.  Cornell 875 

experiments  in  Italy 1029 

for  fattening  sheep 920 

hay,  analyses,  N.  C 61 

mammoth,  notes 625 

Colo 871 

culture  experiments 844 

Cal 577 

Colo  ....  870, 871 

N.J 391,392 

"Wyo 679 

phosphates  on 925 

seed,  American 821 

vs.  German 347 

currants,  notes,  Mich 793 

dock,  notes,  Nev 497 

fescue,  notes,  "Wyo 679 

pine,  notes,  Pa . 54 

root,  notes 529 

rust  of  blackberries,  N.  C 498 

fig,  N.  C . 498 

raspberries,  N.  C 498 

scale,  California,  liymenopterous  para- 
sites of,  U.S.D.A 900 

spider,  prevalence  in  Illinois,  U.  S. 

D.  A 901 

notes,  Mich 791 

ISr.C.. 499 

spiders  on  hops i . 236 

smut  in  sugar  cane 1 1031, 1106 

turnip  beetle,  notes 630 

Reddening  of  fir  leaves 257 

Red-legged  flea  beetle,  notes,  U.  S.  D.  A 328 

locust,  notes,  Colo 311 

Mich 311 

Red-necked  cane  borer,  notes,  N.  J 403 

Redonda  phosphate  in  Thomas  slag 472 

Redtop  and  timothy,  analyses,  Conn.  Storrs  596 

analyses,  Conn.  Storrs 596 

culture  experiments,  Colo 870, 871 

Mass.  State  . . 171 

Utah 38 

Wjo 679 

false,  analyses,  N.  C 64, 65 

protein  content  as  affected  by  nitro- 
gen applied,  Conn.  Storrs 579 

Reducing  processes  in  the  soil 436 

Reeds,  as  a food  plant  of  Hydrcecia  misasea.  912 

common,  as  feeding  stuffs 733 

Regimen  of  the  Rhine  region,  U.  S.  D.  A . . . 1086 

Regularity  in  the  structure  of  rye  straw. . . 253 

Reichert-Meissl  method  for  butter...  104,126,922 

Rennet,  artificial  production 1048 

bacteria  in,  Iowa 208 

curdling  of  milk  and  coagulation  of 

blood  1032 

extracts,  commercial 1048 

Iowa 1001 

germs  in 1048 

in  bacteria  cultures,  Conn.  Storrs . . . 563 

testing  for  cheese-making 824,  928 

vegetable 130, 1049 
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Reproduction,  sexual, of  Ustilagince 418 

Reptiles  of  Death  Valley,  Cal.,  TL  S.  D.  A . . . 90 

Rescue  grass,  notes,  Ala.  College 578 

Resedacoe,  localization  of  active  principles . - 729 

Reserve  material  of  seeds,  disappearance  in 

germination 728 

Resin  cells  in  Taxus  baccata 923 

content  of  turpentine  timber  after 

tapping,  U.  S. D.  A 96 

formation  in  plants 923 

in  conifers 347 

soaps,  determination  253 

trees,  distribution 925 

wash  for  San  Jos6  scale,  U.  S.  D.  A ...  1088 

Respiration,  influence  of  light  on 728,  818 

of  plants  grown  in  shade 434 

quotient  during  fattening 1101 

Respiratory  gas  exchange  during  eating..  259 

Retinospora  obtusa,  notes,  Pa 54 

pisifera  aurea,  notes,  Pa 54 

squarrosa,  notes,  Pa 54 

Reversion  and  transmission 434 

in  plants,  transmission . . 345 

Rheumatism  and  bee  stings,  IT.  S.  D.  A 328 

Rhine  region,  regimen  of,  U.  S.  D.  A 1086 

Rhinichthys  nevadensis,  n.  sp.,  notes,  TJ.  S. 

D.  A 90 

velifer , n.  sp.,  notes,  .O’.  S.D.  A. . 90 

Rhizobium  frgnkii  magus , notes,  111 856 

mutabile,  notes,  111 855 

spp.,  notes  . 923,1037 

Rhode  Island  bent  grass,  analyses,  N.  C 64 

College,  notes 1103 

Station,  bulletins 290, 

505,  572,  581,  590,  985,  986 

reports 775,776,778, 

786,  789,  792,  793,  794,  797 

Rhopobota  vacciniana,  notes,  U.  S.  D.  A 800 

Ribbon-footed  corn  fly,  notes',  Great  Britain . 740 

Ribes  aurexim,  notes,  Cal 1 . . 589 

tenuiflorum,  notes,  Cal 589 

Rice  bran,  analyses,  Mass.  State 499 

cake  a3  a feeding  staff 733 

chaff,  analyses,  1ST.  C 64 

corn,  Egyptian,  culture  experiments, 

La, 176 

crop  of  India  in  1893,  TJ.  S.  D.  A 799 

false,  analyses,  N.  C 64,  65 

flour,  analyses,  N.  C 64 

grain,  analyses,  N.  C 64 

grass,  wild,  analyses,  N.  C 64 

meal,  analyses,  Can 631 

digestion  experiments  with 1032 

oil,  notes 261 

polish,  analyses,  N.  C 64 

starch  and  buckwheat  starch,  distinc- 
tion between 1101 

straw,  analyses,  N.  C 64 

weevil,  notes,  Del 410 

Ricinus,  germination  of 527 

germinating  seed,  analyses 528 

Rieti  wheat,  notes 437 

Rings  in  wood,  as  related  to  anatomical 

structure 820 

Rio  Grande  water,  for  irrigation,  N.  Mex  . . 1002 
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Ripening  of  cheese,  bacteria  in.. 1061 

effect  of  peroxide  of 
iron  and  salicylic  acid 

on 1062 

formation  of  fat  in.  217, 1062 

studies  on 249, 

656, '734,  928. 1061 
N.  Y.  State.  85,130 

corn,  study,  Iowa 977 

cream  by  bacteria  cultures, 

Conn.  Storrs 996 

Emmenthaler  cheese  under  ex- 
clusion of  air 261, 1062 

grain,  studies 1098 

River  stage  predictions  in  United  States, 

U.  S.  D.  A 1086 

River  water,  analyses,  Utah 32 

for  irrigation,  Utah 32 

Rivers,  the  four  great,  of  Siberia,  U.  S.  D.  A . 1086 

Rivet  wheat,  notes 437 

Road  dust  for  swine  lice,  U.  S.  D.  A 901 

Inquiry,  Office,  U.  S.  D.  A 799, 1006, 1007 

system  of  Georgia,  improvement, 

U.  S.D.  A 1007 

Roads,  good,  U.  S.  D.  A 1006 

improvement  of 2 

State  laws  relative  to,  U.  S.  D.  A 799 

Roasted  cotton  seed,  analyses,  N.  C 61 

meal,  analyses,  N.  C. . . 64 

Rvbinia  pseudacacia,  notes 1030 

Rocket,  yellow,  notes,  N.  J.„ 398 

Rocks,  analyses,  Cal 562 

Rodents,  destruction  by  Loffler  s bacillus . . 730 

Roesleria  hypogea , notes 530 

Roestelia  cancellata  of  pears 653 

pirata  in  cedar  trees,  Vt 308 

notes,  Vt ’.  308 

Rolling  wheat,  Utah  „ 48 

Root  borer,  notes,  N.  C 498,499 

disease  of  alfalfa 348 

sugar  cane 821 

epidermis,  thickening  of  cell  mem- 
branes of 539 

growth,  device  for  illustrating, 1ST. Dak.  161 

of  crops,  “Wis 480,482 

louse,  corn,  notes,  U.  S.  D.  A 514 

notes,  1ST.  C 498 

strawberry,  treatment,  Md 983 

rot  of  grapes,  N.  C 498 

persimmons,  X.  C 498 

sugar  beets,  undetermined  spe- 
cies, Rebr 60 

systems  of  weeds,  N.  J 398 

tubercles  of  plants,  studies.  110, 112, 434, 836 

111 855 

Pa 61 

worms,  cabbage,  notes,  1ST.  J 402 

Roots  and  silage  for  swine 632 

dead,  absorption  of  water  by 1028 

grass,  plant  lice  affecting,  Iowa 990 

grown  on  flat  and  ridged  land 623 

of  climbing  and  epiphytic  plants 818 

plants,  as  affected  by  copper  com- 
pounds   649,  729 

vs.  silage  for  fattening  lambs,  Mich . . 688 
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Roots  vs.  silage  for  milk  production,  Mass. 


Hatch - 317 

Rosa  rugosa,  notes 985 

Rosacece,  notes - - - . 1014 

Rose,  alpine,  sclerotium  disease  of. ....... . 1099 

aphis,  notes,  Del 593 

beetle,  notes,  N.  C . 498 

bug,  notes,  N.  J 402 

remedy,  R.  1 792 

chafer,  alum  for,  U.  S.  D.  A 328 

kerosene  emulsion  for,  FT.  J . . 403 

notes,  Del . 593 

Mich 685 

FT.  J 402,  403 

R.  I 792 

diseases,  Oreg 877 

enemy,  new 654 

hybrids,  Iowa 985 

rust,  notes,  Conn.  State 879 

Roses,  black  spot  of,  Conn.  State 879 

brown  orange  scale  on 663 

fungus  diseases,  N.  J 399 

grafting  in  open  air 1018 

hardy,  notes,  FT.  C 873 

powdery  mildew  of,  Iowa 989 

Rosette  of  plum,  1ST.  C 498 

Rosin  weed,  notes,  Colo 306 

Rostock  Experiment  Station,  report 657 

Rotation  experiments 713 

FT.  Dak 679 

Ohio , 167 

Tex 443 

vs.  continuous  cropping  with 

wheat,  Ind 185 

Rot,  basal,  of  daffodils 1030, 1099 

bitter,  of  apples,  Ark 1076 

FT.  C 497 

black,  of  grapes 257,1100 

N.  C 498 

R.  I 792 

quinces,  Conn.  State 878 

tomatoes,  Ela 790 

brown,  of  cherries,  N.  C 498 

peaches,  FT.  C... 498 

plums,  Ky 876 

N.  C 498 

dry,  of  wood,  due  to  Merulius  lacry- 

mans 821 

fruit,  of  persimmons,  N.  C 498 

of  lettuce,  notes,  Mass.  State 192 

Vt 309 

peaches,  notes,  Del 591,  787 

FT.  C 873 

plums,  notes 629 

Ky 876 

potatoes,  Bordeaux  mixture  for 425 

notes,  Conn.  State 878 

Del 591,787 

Me 60 

treatment 226,425,821 

Pa 61 

Vt 306 

tomatoes,  Del . 591 

stem,  of  tobacco,  notes,  Conn.  State. . . 879 

white,  of  grapes 235 


Page. 


Rothamsted  Experimental  Station,  history 

of  experiments 4 17 

methods  of  experimentation  at  272 

Rouget,  vaccination  against 1033 

Rough  amaranth,  notes,  Nev. . . 497 

Round-headed  apple-tree  borer,  notes,  Md  . . 685 

FT.  C.  498 

Tenn  310 

Round-leaved  mailow,  notes,  FT.  J 398 

Rouquette,  varieties,  La . 189 

Rowen,  analyses,  Conn.  Storrs  .............  596 

Mass.  State 195,992 

Royal  Danish  Agricultural  Society 740 

walnut  moth,  notes,  N.  C 498 

Rubus  in  France 256 

saxatilis,  notes,  111 876 

vitifolius,  notes,  Cal 589 

FT.  T.  Cornell 395 

Rum  ex  acetosella,  notes 529 

FT.  J 398 

acetosa,  notes 912 

FT.  Y.  Cornell 875 

crispus,  notes,  Nev 497 

FT.  J 398 

hymenosepalus , notes,  FT.  Mex 862 

patientia , notes,  N.  Y.  Cornell 875 

spp 911 

Ruminants,  comparative  anatomy  of  stom- 
achs of 732 

Rush  and  sedge  hay,  fertilizing  ingredients, 

FT.J.-„ 391 

Rushes,  horsetail,  notes. 720 

Russian  cherries,  notes,  Mich 793 

Ministry  of  Agriculture,  work  of.  827 
sunflowers,  culture  experiments,  La  176 

thistle,  notes,  Wis 590 

in  FTebraska,  Nebr 787 

Rust  fungi,  deviations  from  generation 

transformations 650 

injury  to  wheat,  Cal 576 

leaf,  of  apple,  N.  C 497 

plum,  FT.  C 498 

mite,  notes,  La 409 

of  carnations,  treatment,  Mass. 

Hatch 309 

garden  pinks,  FT.  J 399 

gooseberries,  notes 653 

Mass.  State  . 193 

grain,  notes 653 

Kans 497 

mountain  ash 450 

poplars,  treatment,  Mass.  Hatch  309 

roses,  Conn.  State 879 

strawberries,  FT.  C 498 

orange,  of  blackberries  and  raspber- 
ries, 111 876 

red,  of  figs,  N.  C 498 

blackberries  and  raspberries, 

N.C 498 

species  of  Australia 438 

yellow  of  figs,  FT.  C 498 

Rusts,  treatment,  Kans 497 

Ruta-bagas,  as  a rotation  crop 713 

barnyard  manure  for 933 

fertilizer  experiments 706,713 
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Rdta-bagas,  influence  on  quality  of  butter.  724 
Oxdium  balsamii  on,  N.  Y.  Cor- 


nell   881 

varieties,  La . . . 189 

Rye  and  satid  vetch  for  soiling . 256 

brdn,  digestion  experiments. ..........  1088 

examination . . . 720, 1021 


Us.  rye  for  pigs 227 

cost  and  profit  in  growing,  hTebr 576 

crop  statistics,  U.  S.  D.  A . 612 

feed,  analyses,  Mass.  State 66.  992 

feeding  value. . . 1032 

for  hay,  Cal.  - . . 578 

germination  test 628,910 

grass,  Australian,  notes,  Cal . - - 577 

English,  culture  experiments* 

Tjtak-.-..  -.---.---i-  38 

flotes 9i0 

Wyo... 679 

Erench,  notes . . . . 910 

Italian,  analyses,  N.  C 64 

culture  experiments, 
Utah..;;,  ...........  38 

notes  781,910 

Cal 577 

Colo  870,  871 

perennial,  notes*  Colo  870 

green,  analyses,  Mass.  State  ..........  194 

manuring  for ?01 

phosphate  fertilizers  for  807 

stalks,  internodes 539 

straw,  regularity  in  structure. ........  253 

varieties 347 

Cal 577 

Colo  871, 1074 

vs.  rye  bran  for  pigs 227 

silage  for  milch  cows,  Ala.  College  . . 73 

wheat  bran  for  pigs 429 

yield,  TJ.  S.  D.  A 328 

Saccharose,  formation  during^ 

germination  of  barley  728 

ripening  of  apple 728 

Sach’s  iodine  experiment 818 

Sainfoin,  analyses,  Mass.  State 171 

culture  experiments,  Mass.  State  . 171 

Utah 38 

notes,  Cal.. „ 577 

Colo 870,871 

Wyo 679 

Salicylic  acid,  effect  on  ripening  of  cheese.  1062 

effect  on  ripening  of  cheese, 

Iowa 208 

in  food. 454 

Salisburia  adiantifolia,  notes,  Pa 54 

Salivary  glands  of  hymenoptera 821 

Salmon,  canning  industry,  U.  S.  D.  A 799 

Salsify  grafted  on  Scorzonera .1089 

spring  lettuce  grafted  on 1089 

varieties,  Ala.  College 785 

Mass.  Hatch 783 

N.  J 398 

Salt,  analyses,  Mass.  State 194 

as  a fertilizer 623,  708,  712,  713,  716 

effect  on  digestibility  and  metabolism 
of  albuminoids 259,  531 
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Salt,  effect  on  the  flocculation  of  clay 695 

in  clay  soils 346 

to  prevent  swelling  of  cheese 1061 

Salts,  Glauber’s,  effect  on  udder  and  milk 

of  cows •-....  823 

Saltpeter,  analyses,  Mass.  State  164 

waste,  analyses,  Conn.  State 777 

Sampling  corn  fodder,  Pa - 66 

dairy  products,  Pa 66 

feeding  stuffs,  Pa 66 

seeds,  Pa 66 

soils,  implement  for ..........  1029 

Sugar  beets,  Nev 293 

Sand  cherries  for  stocks,  Iowa  982 

cultures,  apparatus  and  materials  for.  755 

at  Bernburg  Station 749 

in  feeding  stuffs,  flour,  etc.,  recogni- 
tion   823 

vetch  with  winter  wheat  for  soiling. . 256 

and  rye  for  soiling  - 256 

water-holding  capacity - . 759 

Sahds  of  the  desert  of  Lower  Egypt 346 

Sand  wick,  Col  1072 

Sanitary  laws  of  Connecticut,  new 1041 

significance  of  forests,  U.  S.  D.  A.  95 

San  Jose  scale  in  the  East 900, 935 

means  of  destruction,  TJ.  S. 

D.  A 1088 

notes,  N.  Mex  884 

U.  S.  D.  A 1088 

San  Luis  Yalley  Substation,  Colorado,  re- 
port, Colo 870 

Sansevieria  spp.,  notes,  TJ.  S.  D.  A 92, 94 

guineensis,  notes,  TJ.  S.  D.  A 92,  94 

Saperda  Candida , notes,  Md 685 

Tenn 310 

tridentata , notes,  Ky 884 

Sap  flow  as  related  to  lightning  currents..  650 

Saponaria  officinalis,  notes,  H.  J 398,  399 

vaccaria,  notes,  Colo 306 

Saponification  process  in  cheese 1047 

rapid  method 253 

Saponifying  butter  fat  by  Leffman  and 

Beam  method,  Del 775 

Saprolegniacece  of  the  United  States 648 

Saratoga  farm,  location,  Wyo 568 

Sarcocystis  falcatula  notes,  TJ.  S.  D.  A 514 

Sarcomacr  onychia  trypoxylonis,  notes, 

Ohio 311, 312 

Sarcosporidia  in  birds,  TJ.  S.  D.  A 513 

Sarepta  mustard,  notes 1021 

Sawdust  and  forest  leaves  as  feeding  stuffs . 733 

pulverized  wood  as  feeding 

stuffs 822 

as  a feeding  stuff 258, 822, 916 

for  packing  grapes 909 

pine,  as  litter 144 

poplar,  as  litter 144 

Sawfly,  ash,  notes,  S.  Dak 206 

blackberry  cane,  notes,  U.  J 403 

currant,  notes 631 

grape,  notes,  Del 593 

gooseberry,  notes,  Great  Britain  . . 740 

Ind 985 

large  willow,  notes,  S.  Dak.. 206 
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Sawtiy,  notes,  N.  C - - - - ; - - - - - - 498 

U.S.D.A .. 101 

pear  tree,  notes,  U.  S.  D.  A .........  101 

raspberry  leaf,  notes,  N.  J ... .. . ... - 403 

strawberry,  notes,  Del 593 

willow,  notes 631 

Scab,  head,  of  sheep,  Ala.  College 79 

of  apple.  ( See  Apple  scab.) 
pears.  ( See  Pear  scab.) 

quinces,  notes,  Conn.  State 878 

N.  C . . . 498 

potatoes.  (See  Potato  scab.) 

sheep,  notes,  S.  Dak 204 

Scald  of  cranberry,  notes,  IT.  S.  D.  A 800 

Scale,  brown  orange,  on  roses 663 

new,  in  Florida,  IT.  S.  D.  A 514 

notes,  Ariz 992 

U.  S.  D.  A 103 

insect,  of  the  grape,  treatment,  Md. . 983 

Scelopcras  boulengeri,  n.  sp.,  notes,  IT.  S. 

D.  A 90 

orcutti , n.  sp.,  notes,  U.  S.  D.  A. . 90 

Scenopinus  fenestralis,  notes,  Mass.  Hatch  . 310 

Schinia  ligece.  notes,  U.  S.  D.  A 328 

intrabilis,  notes,  U.  S.  D.  A 328 

Schist,  for  phylloxera 822 

Schistocerca  americana,  notes,  Ky 1079 

Schizoneura  corni,  notes,  Towa 980 

Icinigera,  notes,  Cal 594 

Tenn .. 310 

Schlosing’s  method  for  nitrates 1026 

Schbne’s  elutriation  apparatus  for  soil 924 

School  of  arboriculture  at  Paris 131 

viticultural,  at  W to  d en  s w e i 1 , 

Switzerland 541 

Schools  and  colleges,  agricultural,  in  United 

States,  U.S.D.  A.... 1006 

dairy,  in  Korth  Wales 739 

Schrader’s  brome  grass,  notes,  Cal 577 

Sclmlze-Tiemann  method  for  nitrates 975 

Sciadopytis  vertidllata,  notes,  Pa 54 

Sclerospora  graminicola,  notes.  T7.  J 399 

Sclerotinia  aucuparice,  notes 530 

fucJceliana,  notes 529 

libertiana,  notes,  Mass.  State 192 

padi,  notes 530 

Sclerotium  disease  of  alpine  rose 1099 

cucumbers,  Mass. 

State 192 

Scoly tides  and  their  food  plants,  U.  S.  D.  A.  901 
destructive,  natural  enemy,  U.  S. 

D.A 516 

of  W.  Ya.,  natural  enemies 311 

notes 311 

Scolytus  rugulosus,  notes,  W.  Ya 311 

Scorzoneva , salsify  grafted  on 1089 

Scotch  kale,  notes,  TST.  Y.  Cornell 881 

pine,  notes,  Pa  . . . : 54 

Scotogramma  densa,  notes,  U.  S.  D.  A 328 

Scovell  Jodlbauer  method  for  nitrates 975 

Screenings  for  lambs,  Minn 1084 

wheat,  analysis 538 

Scrub  pine,  notes,  Pa 54 

Scurfy  bark  louse,  notes,  1ST.  C 498 

Sea,  barometer  at,  U.  S.  D.  A 1087 
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Sea  grass,  analyses,  H.  C - - . - ^ 64 

Seaweed,  edible 822 

Seaweeds  as  a fertilizer  for  oats,  It.  I ......  779 

Sechium  edule,  notes,  La 189 

Sedge,  analyses,  H.  C 64 

and  rush,  fertilizing  ingredients, 

N.  J . 391 

broom,  analyses,  H.  C - 64 

notes 663 

horned,  analyses,  K.  C . ....  - ....  - - 61 

Sedums,  ornamental,  disease  of,  N.  J ......  400 

Seed,  American  clover,  examination . 821.911 

and  fodder  culture,  experiments 657 

heads  of  sunflowers,  analyses, 

Can... 631 

Association,  Swedish,  report 821 

beets,  selection  and  culture 731,1030 

and  examination 347 

clover,  dodder  in 334,  925 

examination 191,821,911 

German  vs.  American 347 

origin 653 

coats,  origin  and  structure ....... 257 

collection,  U.  S.  D.  A 667 

control  station  at  Hernosand,  report.  438 

Zurich.. 121,821,910 

Danish,  report 438 

of  Prance 129 

Vienna 122 

cotton  from  bottom  and  top  bolls,  Ark.  175 

East  India  rape,  composition 1022 

huller  for  crimson  clover,  Del 796 

influence  of  age  on  germination 1030 

lupine,  food  value 655 

of  buckwheat,  lecithin  content 803 

cereals,  selection 226 

treatment  for  fungi 653 

Chenopodium  album , food  value. . 733, 811 

in  flour 823 

oats,  distribution,  It.  I 581 

pumpkin,  lecithin  content 803 

sugar  beet,  distribution,  U.  S.  D.  A . . . 1004 

domestic  vs.  imported 

U.S.D.  A 1004 

effect  of  soaking,  Eebr 46 

from  different-sized  balls . . 653 

influence  on  beets  pro- 
duced   335 

method  of  growing 731 

production,  Nebr 45 

U.  S.  D.  A 1004 

selection,  Eebr 46 

treatment  for  scab 1031 

cane,  improvement  by  selection  1030 

variation 1030 

of  sunflower,  analyses,  NT  C 64,  65 

lecithin  content 803 

white  lupine,  alkaloids  in  252 

okra,  analyses,  H.  C 64, 65 

peas,  selection 623 

potatoes,  treatmentforpotatoscab.lt. I.  591 
effect  of  removing  seed  end, 

Wis 494 

selection  and  preparation, 

Mich 180,181,182 
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Seed,  production  of  the  beech,  effect  on  ash 

constituents  and  nitrogen 256 

sorghum,  effect  of  carbon  bisulphide 

on,  Del 593 

sprouting,  morphology  of  cell  nucleus . 254 

stems  and  leaves,  propagation  of  beets 

by 652 

sterilizing  and  planting  in  sand  cul- 
tures   840 

wheat,  chemical  investigation,  Minn.  867 

heavy  and  light,  Minn 868 

influence  of  size  of  grains  on — 

resulting  crop 437 

the  yield 526 

selection,  N\  Dak 177 

Utah 50 

Seedling  apples,  Ark 1075 

Seeds,  absorbent  power  as  related  to  weight . 257, 

336 

abstracts  of  articles — 55, 

191,  304,  398,  590,  683 

analyses 727 

N.  C.... 64 

and  plants,  distribution,  Cal 683 

change  of  reserve  material  during 

germination 257 

cooperation  in  purchase 549 

disappearance  of  reserve  material  in 

germination 728 

distribution,  Cal 590 

drying 728 

effects  of  ifungicides  on  germination 

of,  Kans *. . 882 

examination 910 

Mich 683 

R.  I 775 

examination  and  control 364 

in  Holland.... 670 

fat  compounds  in 338 

flower,  germination  test ..............  628 

germination  as  affected  by  age 347 

carb  o n i c - 
acid  ...  257 

moisture.  129 

tests 122, 

129,  333,  628,  1030,  1037 

grape,  structural  characters 926 

value  in  determining  species 

and  hybrids 926,  1095 

grass,  determination 821 

impurities  121,  123 

localization  of  oils  during  formation . 1 097 

of  Cannabis  sativa,  composition 649 

Heliantlius  annuus , composition.  649 

grains,  digestibility  and  nutritive 

value  of 654 

North  American  weeds  and  forage 

plants,  structure 667 

North  American  weeds,  grasses, 

and  forage  plants 667 

plants,  cane  sugar  in 818,  1027 

weeds,  notes,  Iowa 191 

wild  leguminous  plants,  collection.  934 

oil-bearing,  mill  for  preparing  for  fat 
determination 1027 
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Seeds,  poisonous  leguminous,  in  India,) 

peas 101 

reserve  material ' 

sampling,  Pa 

stratified,  shed  for,  N.  T.  Cornell  . . . 

swollen,  free  water  in 

tobacco,  germination  tests 

tomato,  germination  tests,  Pa 

tree,  characteristics 

germination  tests,  Pa i 


vegetable,  home  production,  Pa 

weed,  with  clover  seed,  N.  J , . 39! 

Selandria  rubi , notes,  N".  J 40.. 

vif.is,  notes,  Del 5.03 

Separator  sediment,  germs  in 1049 

Separators,  cream,  test  of 928, 1055, 1056 

Sepsis,  bacteriological  examination  of  blood 
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Groningen 671 

Hoorn 671 
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work,  N.  J 415 

workers,  articles  by . . 356, 450. 543, 741, 827 
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ligneous  products  as  food  for 822 

sheltered  vs.  unsheltered,  Utah 71 

Stomachs  of  ruminants,  comparative  anato- 
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plants,  distribution,  K.  I 985 
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tion  261 

beet  chips,  influence  on  quality  of 

butter 724 

industry  in  Sweden 261 

United  States 929 

root,  temperature  of  interior..  265 

seed,  distribution,  U.  S. D.  A. . 1004 
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determination 475 
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and  Thomas  slag,  relative 

value 924 

effect  on  summer  grains. . 924 

for  barley 704 

and  wheat 712 

cabbages 716 

corn,  S,  C--- 1071 


INDEX  OF  SUBJECTS, 


1217 


Page. 


Superphosphate  for  cotton,  Ark 174 
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canned,  analyses, TJ.  S.  D.  A . 220 

evaporated,  N.  C 1085 


fer tili  zer  experiments,  Del . 575,  780 

7729— Ko.  12 8 


Page. 


Sweet  potatoes,  fertilizer  experiments,  La  . . 187 
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